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Determining Meaningful Change in Metrics that Matter: 
Data analysis when N = 1
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Presentation aim. How to:

Choose a test 
that informs 
your practice

1
Filter out the 
noisy, pointless 
metrics

2

Determine how 
much you trust 
the remaining 
metrics

3

Analyse each 
athlete’s data 

4
Set targets for 
each athlete

5
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Step 1. Choosing a test 
…that informs your practice
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Cover lots of 
distance Be fast Multiple 

sprints
Win tackles 

(protect ball)
Win aerial 
challenges

Be robust

Aerobic 
capacity

Speed & 
acceleration

Be agile

CoDS RSA Power Strength Symmetry & 
ROM

MAS 10 m & 30 m,
RSI

Pro-agility 
(inc. decel)

30 m x 6, 
20 s rest

CMJ (inc. 
Loaded jumps

IMTP
OHS & 

Nordboard

HIIT, SIT, SSG
SPD and 

Accel drills, 
plyometrics

Deccel and 
agility HIIT, SIT, SSG

Power 
training 

(ballistics)

Strength 
training 
(squats)

Hams, 
adductors, 

glutes, 
eccentrics, 
unilateral

Identifying what to test and train through a needs analysis
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Choosing a test

Step 2. Filter the noise 
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Level one: Which variables are reliable?

Level 2: Which variables are highly correlated 
(multicollinearity)?

Level 3. Of the correlated variables which one 
statistically or logically best explains the 
performance outcome
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The tendency to prefer more complex or sophisticated options over 
simpler ones, often because they sound more important or impressive. 

Complexity Bias. 

Just because you can,
doesn’t mean you should!

Rubbish in Rubbish out

If you start with the wrong metric, or a valid yet noisy one, there is no form of 
analysis that can save you from rubbish data and meaningless inferences.
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Step 3. Is the metric reliable 
…How much should I trust it?

Explain this to your athlete

You bench press 3 times in a week

 In session 1 you bench 70 kg

 In session 2 you bench 72 kg

 In session 3 you bench 69 kg
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What about this…

You weigh yourself everyday for 5 days
 On day 1 you weigh 70 kg
 On day 2 you weigh 70.5 kg
 On day 3 you weigh 69.9 kg
 On day 4 you weigh 70.1
 On day 5 you weigh 70.3

69.5 kg                   70 kg                  71.5kg

𝑥̅

Which weighing scale would you buy?
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Trial 1 = 4.8 s Trial 2 = 4.6 s Trial 3 = 4.3 s

My average 
Score on an 
average day

Bad nights sleep

good nights sleep
Good diet

Bad diet

Kids won’t do their 
homework

Kids well behaved

Unhappy and totally 
irrational wife

Happy wife

Scary, mean on-lookers

Crowd got me hyped!

Test score vs. Stress score!

How high I can jump, after the following stressors

Proper decent 
warm-up

Then imagine changing the 
testing instructions each time!
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“Fast and high”“fast as you can”“high as you can"Metric

494351 Height (cm)

312541CM depth (cm)

149616691477Ave Braking F (N)

0.130.110.15Braking phase (s)

169718661512Ave Propulsive F (N)

0.220.180.27Propulsive phase (s)

0.70.640.79TTT

0.70.670.64mRSI

Coefficient of variability (CV)

• CV of 10% suggests that the SD is 10% of the mean. The higher the 
CV, the less consistent the data points

• CV best measure of reliability if comparing tests with different units 

• E.g., which is more reliable, jump height system with an SD of 3 cm, 
or peak force system with an SD of 100 N? 

• Mean score = 40 cm and 2000 N respectively. Therefore:

CV % = (SD/mean) *100

Jump height system

3/40 = 0.075 *100 = 7.5 %

Peak force system

100/2000 = 0.05 *100 = 5 %
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STEDV.P or STDEV.S ?

Issues using the average CV?

So how much do we actually 
need to improve by?

Need to calculate 
1.3% of the AVERAGE

=( 44 / 100)*1.3 = 0.6 
= STDEV.P

Same thing

Are you calculating 
jump momentum?

Pick one

Lacks detail

Just because you can 
doesn’t mean you should!
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Lacks detail

Same thing?

If this changes, so 
too must braking F

Good case to 
choose this one!

PODSF
Person
Determines context

Outcome
JH

Driver 
Mean braking F
Mean propulsive F

Strategy
brake t + Prop t = TTT
CoM displacement

(Prof. Jason Lake)

McMahon et al., 2018. Understanding the key phases of the CMJ F-t curve. SCJ

Fluffy
Theoretically sound but practically useless
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Step 4. Individual athlete analysis   
…determining meaningful change
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.

68% (1 SD) or 95% (2SD) CI

Well, 1.96 x SD = 95% CI to be exact!
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Type I or Type II error? That is the question 
• A Type I error is a false-positive – you claim a difference when there is none
• Type II error is a false-negative – you claim no difference when there was one

Club philosophy: 
Risk vs. Reward

• Do you prefer to play it safe or be 
sensitive to smaller changes? 
Perhaps a philosophical question.

• There is no right or wrong answer. 
Sometimes you’ll be right, 
sometimes you’ll be wrong.

• Therefore, need to focus on the 
consequences of each scenario to 
help you choose. 
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Reducing the noise (SD)

The tester

• Expert
• Strict
• Coaching cues

The equipment

• Recording 
frequency 

• Calibration
• Unobtrusive

The athlete:

• Homogenous group
• Technique
• Motivation
• Biological variability

The environment

• Temperature
• Audience
• competition
• Music

Post CMJ – Pre CMJ
Variability

Step 5. Comparison with teammates 
…to set realistic targets
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z scores and the TSA
.

So, are they 
fit or not!?

But is that 
score any 

good!?

Are they 
getting any 

better!?
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Is that score any good and which test did they do best on?

• But maybe the team is fit 
and they all scored well on 
the shuttle test…

• Level 15 may have been one 
of the lowest

• Conversely, there may only 
be a few strong athletes, so 
140kg is really good!

Back Squat:
140 kg

Shuttle Test:
Level 15

Best 
Back Squat:

220 kg

Best 
Shuttle Test:

Level 17

64% 88% 

Turn test scores into a z-scores

• Z-scores tell you how many SD’s a score is from the mean

• If a z-score = 0, it is identical to the mean score

• If a z-score = 1, it is 1 SD above the mean

• If a z-score = -1, it is 1 SD below the mean
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sc
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Test

Zero represents squad 
average, i.e., 50%

Above the line 
represents a score 
better than average 
(strengths)

Below the line 
represents a score 
worse than average 
(weaknesses)

0.3 represents better 
than 62% of squad

0.6 represents better 
than 73% of squad

-0.9 represents bottom 
18% of squad
-1.2 represents bottom 
12% of squad

0.9 represents better 
than 82% of squad

Weakness to be targeted when designing 
next individualized training plan

-1.00

-0.50

0.00

0.50

1.00

1.50

z_CMJ z_RSI z_ProA z_30m TSA

Athlete A Athlete B
Athlete A missed speed testing

The TSA represents the average 
z-score of all tests taken
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