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Physical activity builds the brain 
so teachers can fill the brain
James Kirton, 2008 Olympic Swimmer
Michael Ledzion, Founder & CEO, Clubs for Schools
5th October 2018

michael.ledzion@clubsforschools.org. 07715 440522
Get in touch, we’d love to hear from you!

Or join other teachers at GetActiveSchools
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Why have we just done that?
Because brains get active when we exercise: you’re ready to learn
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Sit down and be quiet!



What do you want to achieve / get from today?
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Let me make a note: what do you want to get from today?…

• TELL US NOW! ☺
• How to get physicality into lessons… they have to sit down & learn, so 

how do we have time to do the daily mile, etc… how can we do that?
• How to get all staff on board with physical exercise. Getting the other 

teachers to see the importance of this (Physical Activity)
• Already to physical activity in lessons (love it!), so want new ideas to 

take it to the next step.
• Working at a very young age – how to make this the norm from age 4-5
• Ofsted asked how does daily mile and PE impact on education (she just 

nodded her head!!!)
• Looking at curriculum, making it relevant to the children, but when 

they go home how can this be maintained. So understand the science.
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COACHES
Your own coaches
External coaches

Registers, feedback
attendance, progress

SCHOOLS
Automate all clubs 

processes. External / 
internal / preferred coaches.

Solves GDPR
Reduces cost.

PARENTS
Easy online bookings

Captures all info
(inc medical, pickup 
arrangements, etc)

Clubs for Schools – any club, any time, any day



© 2018 Clubs for Schools

1200+ fitness circuits & inspirational talks each year

320,000 primary school kids: 
creating memories that last a 

lifetime

GB/Olympic 
athletes

1,200+ 
events/year

Fitness 
circuit

Jo Jackson, Olympic 
Bronze medal swimmer
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Academically, on a scale of
1 – 100, where do the

MOST FIT and LEAST FIT score?

Top 10%

Median (50%)

Bottom Third

Bottom 10%

Top Third

Top 20%

Bottom 20%

READY for 
the answer?

LEAST FIT

X

MOST FIT
X
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Exercise makes brain cells grow…which helps academic performance

Source: Prof. John J Ratey, California Dept of Education 2001. Year 9 students (almost identical results for years 5 and 7)
Physical fitness score based on the 6 “FitnessGram” tests: areobic capcaity, % body fat, abdominal strength & endurance, trunk 
strength and flexibility, upper body strength, and overall flexibility

Maths

Reading

25%

50%

75%

Physical Fitness

Academic 
Results
(percentile)

UNFIT FIT

Top 25%

Bottom 25%

C/D
grade

A/B
grade
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2007 study in Germany

Learn new vocab
TEST BEFORE

Learn new vocab
TEST AFTER

20% FASTER
20 mins

Source: University of Muenster

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwieuJ_S-tzRAhVMExoKHVm2A3MQjRwIBw&url=https://www.walmart.com/ip/Mr.-Lederhosen-Men-s-Adult-Halloween-Costume/45596017&bvm=bv.144686652,bs.1,d.d2s&psig=AFQjCNG3aF1RStzN3d1CJ-zTp76_MLmAIA&ust=1485422078255738
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The Brain
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• 100bn brain cells
• 1000s of connections at 

each cell
• 1,000 trillion+ 

connections

Cerebellum
Coordination: 
movement, thought, 
and pretty much 
everything

Hyppocampus
In the lymbic area
Automation / instinct

Pre-frontal cortex
Strategy, CEO, 
Thinking



© 2018 Clubs for Schools

Brain-Derived Neurotrophic Factor (BDNF)

Brain-
Derived 
Neurotrophic 
Factor 
(BDNF)

Bigger brain
Faster brain
Better brain

Standard 
brain

Physical 
activity

Brain fertiliser
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A memory…
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MEMORY 
STRENGTH Frequency Intensityn= x

Not just IQ & 
EQ… PQ as well

“Physical Quotient”



© 2018 Clubs for Schools

Neurons will connect to each other

New neuron
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How nerve cells grow, connect & form 
circuits are critical to mood & emotion

Cell

Dendrite

Axon

Axon ending 
looking for another 

dendrite
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Connections take place at a synapse

Synapse

Neurotransmitters are chemicals that make connections in the brain
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Exercise an important treatment for depression

• 40mins 3x/week
• Vigorous (70-85% of 

aerobic capacity)

Anti-depressants Exercise Both

16 weeks

All three had approx 50% drop in depression
+13% had fewer symptoms

1999 “SMILE” study, Duke University (James Blumenthal at al)

+6 months

38% relapsed 8% relapsed 31% relapsed

31% overall
success rate

46% overall
success rate

34% overall
success rate
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Exercise reduces (and often can help eliminate) anxiety

DISTRACTS Longer lasting

REDUCES MUSCLE 
TENSION

Circuit breaker (beta blocker)

BUILDS BRAIN Balanced construction

TEACHES DIFFERENT 
OUTCOME

Similar physiological 
response, to no longer panic

REROUTES BRAIN 
CIRCUITS

Exercise => new pathways

IMPROVES RESILIENCEBody learns from periods
without anxiety

SETS YOU FREEAnxiety immobilises…
exercise is an escape
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ADHD
Brain seeks 
stimulation

ADHD – neurological disorder, better thought of as a TRAIT

Neurological disorder 
in which the brain is 

under-stimulated

Amphetamine-based drugs 
stimulate the brain

Works for 80% of people

Exercise 
stimulates the 

brain!

Beware… High IQ people can 
often control often 

themselves, but the problem 
has not gone away

Usually genetically transmitted
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ADHD: a Ferrari brain with bicycle handbrakes

Thank you to Dr. Ned Hallowell (Harvard 
University) for coining this phrase
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If you did not run
you did not eat

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjdzNOV9tzRAhUHtBoKHQBjDwQQjRwIBw&url=http://comicvine.gamespot.com/forums/battles-7/cavemen-vs-astronauts-ii-1619214/&bvm=bv.144686652,bs.1,d.d2s&psig=AFQjCNHszbC-cdCBBjnMHtrJCp5X2UHprg&ust=1485420880468379
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PHYSICAL ACTIVITY

BUILDS THE BRAIN

so that

TEACHERS CAN FILL THE BRAIN
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Studies
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That 20% accumulates… here’s what it does to your brain speed

Brain Processing Speed

Year 3 Year 4 Year 5 Year 6

10

20

30

40

Unfit

Fit
40% faster

Unpublished research from University of Essex
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That 20% could release a LOT of time during the school day

Possible fitness 
time available

Lesson time 
allocation to 
achieve same 
result

Today

What if we could increase 
brain processing speed?

10% 20% 30% 40% 50%
Weekend!

1hr

2hrs

3hrs

5hrs

4hrs

Daily school 
hours

Extra
50 mins!

Extra 
1h25m!
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Reducing lesson time in favour of PE or Sport is a good idea

0

10

20

30

40

50

60

Improves outcome No effect Negative effect

Impact on academic outcome

Data based on 14 US studies by centre for US decease control

1%

49%50%
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When you are born matters!

Mar
Apr
May

Dec
Jan
Feb

25%

50%

Sept
Oct
Nov
43%

Jun 
Jul

Aug
0%

London Youth Games 2013, year 8 participants
month of birth

4x more likely
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August-born pupils achieve less than September-born pupils

KS1 August-born score 26% points less (on 

average) vs government expected level than 
identical September-born pupils

Source: IFS Report 80

% points that August-born pupils achieve less than September-born pupils

Remember: These are 
averages… and no 
single person is 
average!

Zero is the line 
where August-
born achieve the 
same as 
September-born
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Physically fit people earn 20% more money on average

£££
Unfit People

Fit People

Average
earnings

+£5,700

Sources: UK Study by IFS



Myth busters
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Question 1

Which of these disease causes the 
most premature deaths in the UK?

• Obesity
• Smoking
• Inactivity

And the least?
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Inactivity shortens more lives than smoking

101,000 Inactivity(1)

55,000 Obesity

Cause of premature deaths in the UK

100% can be avoided 
through 2.5hrs of 
moderate – vigorous 
exercise each week96,000 Smoking

(1) Physical activity and all-cause mortality across levels of overall and abdominal adiposity in 
European men and women: the European Prospective Investigation into Cancer and Nutrition 
Study (EPIC)1–6. 14th January 2015, first published as as doi: 10.3945/ajcn.114.100065
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Question 2

What percentage of children (5-17) in 
the UK do enough physical activity?

• Boys
• Girls
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21%

16%

Enough

Over 4 in 5 children do not do enough exercise(1)

79% Boys

84% Girls

Not enough

The World Health Organisation says

“Children aged 5-17 should do a MINIMUM of 1 hour’s 

of moderate to vigorous physical activity every day”

Down from 28% and 
19% over 5 years!

(1) 2012 data
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How has consumption changed in the UK (%)?

Sugar in past 
20 years?

Saturated fat
in past 40 years

Body weight
in past 20 years

?

?

?
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We consume a lot less but weigh a lot more

-50%

FAT

-42%
(since 1974)

SUGAR

-15%
(since 1992)

ENERGY

-21%
(since 1992)

WEIGHT

+8%
(since 1974)

+50%
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What proportion of mothers and fathers

whose child is clinically obese

think that their child is “about the right weight”?
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In clinically obese 7-year old children…
• 1/3 of their mothers & 
• over half of their fathers 
• saw their child's weight as "about right"

Changing perceptions of what is “overweight”

Earlybird Study, Plymouth. BMJ 2004



What to do about all this then?
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Implication: POSITIVE LANGUAGE & CHOICE

POSITIVE
language Choice

Make sure everyone knows 
that everyone can and will

be physically fit…
Group by ability

not by age

Only 11 places on the football 
team…

Never give up offering new 
activities until everyone has 

found their thing(1)

(1) For example… dance, mountain biking, skating, climbing, swimming, 
badminton, squash, yard cricket, etc etc
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It’s about personal bests…

Personal 
Best
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Kids want to have fun!

PE
GAMES

Sport

X
X Sport
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So… What’s the right amount 
of physical activity?
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“It’s virtually IMPOSSIBLE
to do too much

physical activity”

Prof. John Ratey, MD. Harvard University
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Chief Medical Officers’ say…

• “All children and young people should engage in moderate 
to vigorous intensity physical activity for at least 60 minutes 
and up to several hours every day”

• “Vigorous intensity activities, including those that 
strengthen muscle and bone, should be incorporated at 
least three days a week”

• “All children and young people should minimise the amount 
of time spent being sedentary (sitting) for extended 
periods”

• The least fit ten-year-old English child from a class of 30 in 
1998 would be one of the five fittest children in the same 
class tested in 2015

Chief Medical Officers’ guidance, June 2011 for CHILDREN 
AND YOUNG PEOPLE (5–18 years)
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How about you…

Moderate activity
feel warmer, higher heart rate and 

breathe faster

Vigorous activity
short of breath, rapid heart rate, 

can’t carry on a conversation

Look back over 
the past 7 days: 
how many hours 
have you done?

Role-modelling…
one of the most powerful teaching tools
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The amount of PE in schools is remaining roughly static at 2hrs week

HMI says the No. 1 area for improvement is:
“RAISE EXPECTATIONS OF WHAT PUPILS CAN 

ACHIEVE”(1)
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Turning that into practice for kids…

Independent schools 
average 5.4hrs per week
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Know where you want to go
not where you don’t want to go

Don’t focus on obesity prevention:
Focus on more FUN physical activity…

+
Kids are better than adults

at inventing FUN games
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Interval training…

• “HIIT”: Short bursts of 
maximum exertion (95% 
max heart rate) with longer 
recovery times

— Eg: 20 seconds on, 20 seconds 
off for 2 minutes

• Adding 2x 3min bursts in 
40min treadmill run

— BDNF up
— 20% faster vocab learning vs 

standard treadmill run

… builds the brain faster

• Can do shorter workouts
• Used by athletes to build 

stamina
• Burns more calories
• Effect lasts 2-3 days (so 

repeat 2-3 times per 
week – job done!)

(1) Souce: University of Bath
(2) Source: University of Muenster, Germany
(3) HGH: “master growth hormone”, promotes BDNF (and much much more)
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The more stimulating the workout the more BDNF

GOOD BETTER EVEN BETTER

Run Football 3 on 3 basketball

Run alone Run with friend Cross country + friend

Gym Dance in group Dance + random music

Treadmill Run in town Run in forest
+20%

Doubles tennis Singles tennis Singles tennis + social

“low moderate” (60%)
to “vigorous” (80%)

2x energy
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It’s not what you look like… it’s your heart rate that matters

32 years old, 1.85m & 110kg
BMI = 32.1

OBESE

FAT or FIT?

Being overweight does not mean you 
cannot be fit

Measure heart rate to find out 
how much effort you are expending

… and how much your brain is 
growing



Breakout groups to workshop 
ideas for your school

Best plan / idea will win a free 5-
session after school club

for your school!(1)

(1) Sensible Ts and Cs apply!
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Brainstorming rules

• Everything is positive – never challenge an 
idea, however crazy (crazier the better)

• ALL ideas go up on the page, no exceptions

• When things fizzle out naturally, return to 
the list and VOTE – top 3 preferences each

• THEN review the ideas
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What will you do differently?
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• TOMORROW

• WITHIN 2 WEEKS

2 Commitments from each individual please
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www.sportsforschools.org

www.clubsforschools.org

www.sportsforschools.org/get-active
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Case studies
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What they did

• Stopped saying no
— Misperceptions created a lot of well meaning 

but arbitrary and restrictive rules

• Only two rules in the playground
— Can do anything in the playground… climb, get 

messy, run in the rain…
— Two conditions: must not intentionally hurt 

other people or damage other people’s 
property

• Allowed children to create their own play
— Children do a better job designing “play”
— Children have a natural amount of risk aversion

• Head teacher took responsibility
— Released & emboldened teachers

• Engaged teachers in the process
— How did they do it growing up? How different 

to now? What if this was them at home?

• Didn’t announce anything formally
— To anyone
— Allowed it all to happen naturally

Assumptions challenged

• Children prefer active play over technology
— When allowed to play freely they didn’t hit their 

phones

• When children play, they don’t set out to 
hurt themselves

— Excellent at managing their own risk
— Children have scooters, bokes, skateboards in the 

playground, at speed… quickly learn to watch out 
for each other

• Adults don’t need to design play… just need 
to allow it

— Kids are naturals!

• When children are allowed to play, adults 
lives are much easier

— Kids so engaged their return to class more 
motivated to learn

— Riskiest time is when they are bored, not when 
playing. Now have no more time-outs at break!

— Kids are now sorting out their own problems

Source: Nike Active Schools report

Case Study: Swanson Primary School, 500 pupils
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What they did

• Used specialist sports/PE people
— Offered a whole range of sports & physical 

activity
— Only used specialists
— Offered lots of after school sports clubs

• Connected pupils to local clubs
— Specialist sports staff do this automatically!

• Offered free parent/pupil swimming
— 4x / year, with professional swimming teachers
— Created community engagement

• Diversified sports
— Eg, mountain biking, dance, tennis, yoga, 

fencing, archery
— Budget: £61/pupil

• Lead by example
— Teachers offered and ran evening fitness 

classes (for free)
— Individual teachers took on extra curricular 

sports
— Encouraged parents to take on clubs and get 

involved

Outcomes

• Attainment and achievement
— Went from average to highest 20% nationally…

remained at that level consistently
— Pupils understand concept of PERSONAL BEST

• Attendance and school engagement
— Parents, teachers, pupils all proud to be part of 

the school and activities
— Friday attendance up 2% points
— Punctuality among targeted pupils up 5% 

points since morning climbing programme 
introduced

• Behaviour and classroom management
— Fewer sanctions, better behaviour
— Ofsted “excellent” for behaviour, children 

especially skilled at managing own behaviour
— Children more confident in physical literacy, 

INCLUDING LESS SPORTY KIDS
— 64% play sport outside school

Source: Nike Active Schools report

Case Study: St Breock’s Primary School
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Neurotransmitters and hormones
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Cortisol: more stress, more cortisol

• long-acting stress hormone
• mobilises fuel
• prepares brain and body

TOO MUCH IS TOXIC:
Erodes connections 
between neurons

+
More cortisol produced 

better to prepare for 
“emergency”!

Exercise counters this effect:
More BDNF, more receptors in the brain, more connections, 

more blood, better blood supply
+ rational brain overcomes instinct brain 
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Two neurotransmitters… technically the only things you enjoy

Dopamine

Movement, Attention,
Cognition, Motivation, 

Pleasure, Addiction

Serotonin

Mood, Anxiousness,
Impulsivity, Learning, 

Self-esteem.
POLICEMAN

Exercise IMMEDIATELY 
increases dopamine.

Long term, it also increases 
dopamine receptors

Exercise IMMEDIATELY 
increases serotonin in the 

brain
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Human Growth Hormone released by vigorous exercise

The “Master” Hormone
Vital to building all cells, and growing the body

Vigorous exercise massively increases HGH
& boosts BDNF production
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References
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References and resources

• YouTube videos:
— https://www.youtube.com/watch?v=evcNPfZlrZs

• John Ratey
— TED talk: https://www.youtube.com/watch?v=hBSVZdTQmDs&t=234s
— Spark! summary: https://www.youtube.com/watch?v=oqceJv4iNv4
— Go-Wild: https://www.youtube.com/watch?v=TO6TMYTWQVA
— Interviewed: https://www.youtube.com/watch?v=T3Zj3-10VXY; https://www.youtube.com/watch?v=DBHzes-NXcU
— https://www.youtube.com/watch?v=xIHtWB4kX1w&t=698s

• Physical activity statistics (BHF): https://www.bhf.org.uk/research/heart-statistics/heart-statistics-publications/children-and-young-people-
statistics-2013

• Parliamentary report on inactivity: https://parliamentarycommissiononphysicalactivity.files.wordpress.com/2014/04/apcopa-final.pdf
• Start Active, Stay Active: Chief Medical Officers’ report: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216370/dh_128210.pdf
• Review of a whole variety of inactivity interventions: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/374560/Whatworksv1_2.pdf
• Family food report: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/265243/familyfood-2012report-

12dec13.pdf
• The fat lie: https://iea.org.uk/wp-content/uploads/2016/07/Briefing_The%20Fat%20Lie.pdf
• Primary School National Curriculum on PE: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/239040/PRIMARY_national_curriculum_-
_Physical_education.pdf

• PHE, Link between pupil health and wellbeing and attainment: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/370686/HT_briefing_layoutvFINALvii.pdf

• Fitbit Research Library: https://www.fitabase.com/research-library/
• UK Active Blueprint for an Active Britain: http://www.sportsthinktank.com/uploads/ukactive-blueprint-for-an-active-britain.pdf
• Change4Life, Evidence review: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/440747/Change4Life_Evidence_review_26062015.pdf
• Nike Active Schools report: http://e13c7a4144957cea5013-f2f5ab26d5e83af3ea377013dd602911.r77.cf5.rackcdn.com/resources/pdf/en/full-

report.pdf

https://www.youtube.com/watch?v=evcNPfZlrZs
https://www.youtube.com/watch?v=hBSVZdTQmDs&t=234s
https://www.youtube.com/watch?v=oqceJv4iNv4
https://www.youtube.com/watch?v=TO6TMYTWQVA
https://www.youtube.com/watch?v=T3Zj3-10VXY
https://www.youtube.com/watch?v=DBHzes-NXcU
https://www.youtube.com/watch?v=xIHtWB4kX1w&t=698s
https://www.bhf.org.uk/research/heart-statistics/heart-statistics-publications/children-and-young-people-statistics-2013
https://parliamentarycommissiononphysicalactivity.files.wordpress.com/2014/04/apcopa-final.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216370/dh_128210.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/374560/Whatworksv1_2.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/265243/familyfood-2012report-12dec13.pdf
https://iea.org.uk/wp-content/uploads/2016/07/Briefing_The Fat Lie.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/239040/PRIMARY_national_curriculum_-_Physical_education.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/370686/HT_briefing_layoutvFINALvii.pdf
https://www.fitabase.com/research-library/
http://www.sportsthinktank.com/uploads/ukactive-blueprint-for-an-active-britain.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/440747/Change4Life_Evidence_review_26062015.pdf
http://e13c7a4144957cea5013-f2f5ab26d5e83af3ea377013dd602911.r77.cf5.rackcdn.com/resources/pdf/en/full-report.pdf
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…more references…

• British Heart Foundation, 2013. Making the Case for Physical Activity: Loughborough: British Heart Foundation
• British Heart Foundation, 2014. Physical Activity for Children and Young People: Loughborough: British Heart Foundation
• Trudeau F & Shephard RJ. Relationships of Physical Activity to Brain Health and Academic Performance of Schoolchildren. 

American Journal of Lifestyle Medicine 2010; 4:138.
• Timmons BW, Naylor PJ, Pfeiff er KA (2007) Physical activity for preschool children – how much and how? Canadian Journal of 

Public Health (Suppl 2): S122–S134.
• Wild A. Citizenship Education: Physical education… the forgotten subject? The British Journal of Teaching Physical Education 

2002;33:23–24.
• Tomporowski et al. 2015 - Exercise and children's cognition
• Childhood Physical Activity and Adulthood Earnings. Jaana T. Kari; Tuija H. Tammelin; Jutta Viinikainen; Nina Hutri-Kähönen; Olli T. 

Raitakari; Jaakko Pehkonen. Med Sci Sports Exerc. 2016;48(7):1340-1346.
• Physical activity and all-cause mortality across levels of overall and abdominal adiposity in European men and women: the 

European Prospective Investigation into Cancer and Nutrition Study (EPIC)1–6. 14th January 2015, first published as as doi: 
10.3945/ajcn.114.100065.

• The pandemic of physical inactivity: global action for public health. Harold W Kohl 3rd, Cora Lynn Craig, Estelle Victoria 
Lambert, Shigeru Inoue, Jasem Ramadan Alkandari, Grit Leetongin, Sonja Kahlmeier, for the Lancet Physical Activity Series 
Working Group*

• Evidence-based intervention in physical activity: lessons from around the world, The Lancet 18 July 2012, 
http://dx.doi.org/10.1016/S0140-6736(12)60816-2

• The pandemic of physical inactivity: global action for public health, The Lancet, 18th July 2012: 
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60898-8/abstract

• The implications of megatrends in information and communication technology and transportation for changes in global 
physical activity, The Lancet, 18th July 2012. http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60736-
3/abstract

• Global physical activity levels: surveillance progress, pitfalls, and prospects, The Lancet, 18th July 2012. 
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60646-1/abstract

http://dx.doi.org/10.1016/S0140-6736(12)60816-2
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60898-8/abstract
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60736-3/abstract
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60646-1/abstract

