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Remember the positives of technology 
for sport performers using the 
mnemonic TTOPHITT-R:

 ■ T = Testing for drugs, improved drug 
testing technology, improved detection of 
doping (e.g. via investment in technology 
for the Rio Olympics). Jo Pavey was awarded 
a bronze medal 10 years after finishing 
fourth in the 2007 world athletics 10 000 m, 
following the disqualification of Turkish 
silver medallist Elvan Abeylegesse.

 ■ T = Techniques are improved, 
performances get better via advancements 
in equipment/clothing/footwear (e.g. body 
suits in athletics/swimming to reduce drag, 
personalised equipment in golf and cycling).

 ■ O = Officiating is improved (e.g. 
television match officials, Hawk-Eye), giving 

Technology in sport
performers more confidence in fairer 
outcomes and improving their on-field 
behaviour. Technology has also led to 
improved detection and review of foul 
play, and increased crowd/performer 
interaction with decisions. Correct 
decisions are reached, e.g. a France–
Spain football friendly in March 2017 
correctly finished 2–0 due to the review 
of crucial offside decisions.

 ■ P = Performance analysis 
of technique and fitness, giving 
feedback on performance levels (e.g. 
via GPS, Dartfish). Exercise intensity 
can be monitored.

 ■ H = Health and safety improved and 
increased, e.g. improved helmets in cricket 
to absorb deliveries from fast bowlers.

 ■ I = Increased participation/inclusion 
for all, e.g. advances in prosthetics and 
wheelchair design aid Paralympians, 
artificial playing surfaces provide increased 
access to sport, improved facilities and 
innovative swimming pool design helps 
disabled swimmers.

 ■ T = Training sessions are improved 
as a result of knowledge, technological 
advancements in sports science, diet   
and nutrition.

 ■ T = Timings/measurements are 
increasingly accurate, giving performers 
correct objective data and providing more 
accurate records.

 ■ R = Recovery/rehabilitation is 
improved, e.g. recovery from injury is aided 
by oxygen tents and hyperbaric chambers.
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The six principles are 
a fundamental part of 
any successful training 
programme. Adam Morton 
explains the principles and 
provides examples of how 
they can be applied to make 
a training programme more 
effective

To maximise the impact on 
performance, a training prog-
ramme should be designed and 

carried out according to the principles 
of training. These principles and their 
application feature, in slightly different 
terms, in the major A-level PE exam 
board specifications (Table 1).

The principles of training are:
 ■ individual needs
 ■ specificity

The six principles 
of training

 ■ progressive overload
 ■ overtraining
 ■ reversibility
 ■ recovery

Individual needs

When planning your training, you must 
take into account your current level of 
fitness and injury status. Your experience 
of training is also a factor and this 
is sometimes referred to as your 

PERev 13.1 Press_gk.indd   2 21/07/2017   15:47



3www.hoddereducation.co.uk/pereview

training  age. While this is different to 
your chronological age, both of these 
influence the volume and intensity of 
training you are able to perform and 
how quickly you are able to recover. 
If you are beginning regular training for 
the first time, you might train two or 
three times a week, whereas someone 
with several years of training experience 

may train five or six days a week and 
possibly twice a day.

An athlete recovering from injury will 
focus on rehabilitation. Jessica Ennis-Hill 
provides two different examples of the 
application of this principle. After missing 
the Beijing Olympics in 2008 due to a 
foot injury, she had to adapt her training 
to reduce the stress on her dominant right 
foot, and dedicated many months of 
training to learning to perform the long 
jump take-off using her left foot.

Later in her career, Ennis-Hill had to 
adapt her training again after she gave 
birth. After the stresses of pregnancy, 
she needed to increase the intensity of 
her training very gradually and focus on 
developing her core strength in particular.

Specificity

Specificity is closely linked to the concept 
of individual needs. To  maximise the 
impact of training on performance, you 
must plan training that is specific to you, 
and the fitness requirements of your 
sport and position. In particular, you 
ought to consider the energy system(s), 
components of fitness, muscle groups, 
movement patterns and physiological 
adaptations you wish to develop in 

order to improve your performance. 
An  understanding of the energy 
continuum (Figure 1) and applied 
anatomy are particularly useful here. 

Training can be made more specific 
to the physiological demands of a 
particular sport by focusing on the energy 
system predominantly used during 
competition. The energy continuum 
illustrates the contribution of each 
energy system according to the duration 
of exercise  performed.

Mo Farah and Usain Bolt provide 
contrasting examples of this. As a 5000- 
and 10 000-metre runner, Mo Farah 
predominantly uses the aerobic energy 
system. In running over 160 km each 
week, his training reflects this. On the 
other hand, Usain Bolt’s training largely 
focuses on the ATP/PC system, with lots 
of repeated shorter sprints. He will rarely 
run more than 200 m in training.

Another example of applied 
specificity is that athletes will often 
perform weight training using single-
leg exercises like lunges and step-ups, 
rather than squats, as these more closely 
replicate the demands and joint actions 
of running. Similarly, performers 
involved in what are often referred to 

Jessica Ennis-Hill had to adapt her training 
to her individual needs as her body 
recovered from giving birth

Table 1 Principles of training by exam board

Exam 
board Principles of training

AQA Specificity, progression, 
overtraining, overload, reversibility 
and recovery, FITT principles

Edexcel Individual needs, specificity, 
progressive overload, frequency 
intensity time and type (FITT), 
overtraining, reversibility

OCR How to plan personal health and 
fitness programmes for aerobic, 
strength and flexibility training.

Figure 1 The energy continuum
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as multiple-sprint or intermittent-
sprint sports such as hockey, football 
or rugby will predominantly use a 
form of interval training to improve 
their ability to perform repeated high-
speed sprints with little recovery. In 
elite sport, technology such as GPS 
tracking is often used to ensure that 
the demands of training mirror the 
competitive demands of the sport.

Progressive overload

A gradual increase in the difficulty of 
your training programme is central to 
improvement. As your body adapts to a 
specific training load, you must continue 
to stress the body by ensuring that your 
training is sufficiently challenging. 
The FITT principle summarises the ways 
you can do this:

 ■ Frequency: how often do you train? 

 ■ Intensity: how hard do you work?
 ■ Time: how long do you work for?
 ■ Type: what type of training are 

you performing?
One means of visualising progressive 

overload and evaluating your training is 
to graph the data you have collected while 
monitoring your training (Figure  2). 
These data can take many forms, from 
the time you have run for, to weight you 
have lifted or distance you have swum. 
Methods of measuring the intensity 

of training include using a heart rate 
monitor, or GPS tracking to log the 
distance, speed or time run or cycled, or 
calculating the percentage of your one-
repetition maximum that you have lifted. 
More simply, athletes often use the Borg 
RPE scale to gauge how hard a training 
session was (Box 1). To avoid injury, 
it is vital that any increase in training 
load is gradual — an increase of 10% 
per week is often recommended as a 
maximum overload. 

Figure 2 Demonstrating progressive overload
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Mo Farah and Usain Bolt have different 
training programmes that reflect the 
physiological demands of their events
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by illnesses such as colds and flu by strict 
hygiene protocols including the regular 
use of antiviral gel.

Recovery

Rest days are needed to allow the body to 
recover from training. Research suggests 
a 3:1 ratio is best, where the performer 
trains hard for 3 days and rests for 1.

Whether you are an amateur or elite 
athlete, the principles of training are the 
foundation of any effective training plan. 
This means ensuring that your training 
is specific to your own individual needs 
and reflects the particular demands of 
your sport and your position. 

The  method of training should be 
chosen to elicit the desired physiological 
adaptations (e.g. to become stronger, 
more powerful or more flexible) and your 
workload should increase progressively as 
your body adapts to the stress of training. 
It is also important to ensure that you plan 
sufficient rest time to aid recovery and 
avoid overtraining, and that you remain 
well motivated by avoiding tedium. 

By reflecting on the extent to which 
these principles exist in your own 
training, you will not only gain a 
greater understanding of how they can 
be applied but will also improve your 
sporting performance.

The concept of tapering is related to 
the principle of progressive overload. 
Tapering is where an athlete’s training 
volume is reduced before a big event, 
such as a marathon, to allow their body 
to fully recover from their training and 
‘peak’ for their event. Tapering is most 
commonly associated with major events 
such as the Olympics, where athletes 
are able to perform a significant block 
of training beforehand. It is more 
difficult to do in sports requiring weekly 
performances, but the theory still applies. 
Footballers, for example, will often 
have a very light day of training before 
a match. Both progressive overload 
and tapering are linked to the idea of 
periodisation and they illustrate the need 
for a well-designed training programme 
if an athlete is to have the best chance 

of achieving the desired combination of 
short-term and long-terms goals. 

Overtraining

A further consideration when planning 
a training programme is ensuring a 
sufficient amount of rest. A lack of 
recovery is a significant problem for 
many young athletes for whom the 
training and competitive commitments of 
school, club, academy and representative 
teams all increase the possibility of 
overtraining. Common symptoms of 
overtraining  include:

 ■ lack of motivation
 ■ mental and physical fatigue
 ■ increased susceptibility to injury or 

illnesses such as colds or flu
 ■ higher than normal resting heart rate
 ■ decrease in performance

Overtraining can lead to a reduced 
enjoyment of sport and a greater 
likelihood of injury. As well as 
scheduled rest, evidence suggests that 
young athletes benefit from being 
involved in a diverse range of sporting 
activities rather than specialising in a 
single sport too early. Sports such as 
swimming and gymnastics are seen as 
exceptions to this and are referred to as 
early specialisation sports. 

Reversibility

While rest is vital for recovery, too much 
rest is essentially a lack of physical 
activity and this can lead to the reversal 
of the body’s physiological adaptations 
to exercise. This is sometimes referred 
to as the detraining effect. Muscular 
strength and cardiovascular fitness, for 
example, both begin to decrease after a 
period of inactivity. In perhaps the most 
obvious example of this, someone with 
a broken leg will experience significant 
muscular atrophy (the opposite of 
hypertrophy) and, when the cast is 
removed, there will be a noticeable 
difference in muscle size between the 
used and unused limbs. 

To reduce the likelihood of a decline 
in fitness, it is important to avoid 
overtraining and to ensure that you have 
sufficient rest. Elite athletes will try to 
reduce the chance of reversibility caused 

Box 1 The Borg scale

The Borg rating of perceived exertion (RPE) 
scale is a simple but effective method 
of measuring exercise intensity. Borg 
demonstrated that RPE scores recorded 
by athletes immediately after training 
correlated with other, more objective, 
measures of exercise intensity such as heart 
rate and blood lactate levels.

6

7 Very very light

8

9 Very light

10

11 Fairly light

12

13 Somewhat hard

14

15 Hard

16

17 Very hard

18

19 Very very hard

20 Maximal exertion

Adam Morton teaches PE at Mill Hill 
School, London.

These exam-style questions will test your 
knowledge of the principles of training:

1 Explain the term progressive overload, 
why it is important and the four key ways in 
which it can be achieved. (6 marks)

2 Using a relevant sporting example, 
explain the principle of specificity and 
how this might be applied to an athlete’s 
training. (6 marks)

3 Explain the principles of overtraining 
and reversibility and how they might be 
linked. (6 marks)

Test your understanding 

Check your answers at  
www.hoddereducation.
co.uk/pereviewextras

PEReviewExtras

Find out more about periodisation: 
www.hoddereducation.co.uk/
pereviewextras

PEReviewExtras
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Phil Pomeroy distinguishes 
between acute, chronic and 
environmental injuries

Injuries are common in grassroots 
sports through to elite international 
competition and can happen during 

any sporting activity. Professionals 
working in sport place great emphasis 
on understanding the different types 
of injury. This helps them to maintain 
the fitness of athletes and to maximise 
performance in training and competition. 

 Injuries and illnesses in sport vary in 
type, severity, the bodily system affected 
and the length of absence.

Acute injuries

An acute injury is a sudden injury caused 
by a specific impact or traumatic event, 
where a sharp pain is felt immediately. 
Acute injuries occur as a result of sudden 
trauma to the body. This could be from 
an extrinsic force (such as a direct blow 
from an opponent, e.g. a tackle in rugby) 
or an intrinsic force (such as a ligament 
sprain or muscle tear).

Acute injuries can affect all the 
different structures in the body that 
make up the musculoskeletal system, 
such as the bones, muscles, ligaments 
and tendons. Signs and symptoms of an 
acute injury include:

Types of injury
 ■ immediate pain to the area of  

trauma/injury
 ■ swelling
 ■ redness
 ■ bruising
 ■ deformity (especially in fractures 

and dislocations)
 ■ difficulty or inability to move the limb
 ■ excessive movement of a joint in a 

ligament injury

Types of acute injury

Fracture
Fractures require a significant amount of 
trauma. In a closed fracture the trauma 
causes the bone to break and stay inside 

This Burnley player has suffered an acute injury
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the skin. In an open fracture the force of 
the trauma causes the bone to break and 
pierce the skin. 

Ligament sprain
Ligaments provide stability to the 
joints of the body. Anterior cruciate 
ligament (ACL) injuries are common 
in professional footballers and NFL 
players. The ACL restricts the amount 
of translation or ‘give’ at the knee 
joint. In  ACL injuries, excessive force 
during knee valgus (‘knee falling in’) 
and twisting causes the ligament to be 
overstretched. If the force is big enough, 
it will cause the fibres of the ligament to 
tear and eventually rupture.

Another common site of ligament 
injury is the ankle, where an excessive 
inward twisting motion (inversion) 
causes damage to the ligaments on the 
outside of the ankle.

Muscular injuries
Muscular injuries occur when a 
muscle or its tendon is overstretched. 
The  overstretching causes the fibres of 
the muscle to tear. Common examples 
are a hamstring tear while sprinting or a 
quadriceps tear while striking a football.

Head injury/concussion
Concussion occurs as a result of direct 
impact to the head and can often knock 
an athlete unconscious. Concussion 
can vary in severity from mild, where 
symptoms can resolve in a matter of 
hours, to severe, which can cause bleeding 
on the brain and permanent disability. 

Bruises
A direct impact to part of the body 
causes the blood vessels under the skin 
to tear or burst. When this happens to 
the thigh it is often referred to as a ‘dead 
leg’. A bruise will generally form over the 
next few hours and last for a few days.

Chronic injuries

Chronic injuries can also be referred 
to as overuse injuries. In contrast to 
acute injuries they typically develop over 
weeks, months or even years. As the name 
suggests, overuse injuries occur from 
overtraining or overloading the body. 
An example of an overloading injury 
is tennis elbow (lateral epicondylitis). 
Repetitive stress is placed on the tendons 
of the elbow during forehand and 
backhand shots. If the tendons don’t 
adequately repair and rest after practice 

they will begin to break down, causing 
pain and dysfunction.

In normal training the body has a 
balance between fatigue and repair. 
In  chronic injuries the balance shifts 
more towards fatigue, with the body not 
fully repairing before the structures are 
stressed again. Over time this repeated 
stress and inadequate repair causes the 
tissues involved to break down and fail, 
leading to injury.

As with acute injuries, chronic 
injuries affect all the tissues of the 
musculoskeletal system and can be 
split into those caused by extrinsic and 
intrinsic factors:

 ■ Extrinsic factors include training 
errors such as overtraining, change in 
training and inadequate recovery.

 ■ Intrinsic factors relate more to poor 
biomechanics such as poor muscle 
flexibility, muscular imbalances or 
poor foot posture.

Signs and symptoms of a chronic 
injury include:

 ■ gradual onset of pain and symptoms
 ■ biomechanical abnormalities 
 ■ athlete can usually continue partici-

pating in early stages 
 ■ gradual onset of swelling 

Concussion is the result of a 
direct impact to the head
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Types of chronic injury
Bone
Stress fractures of the bone commonly 
occur at the tibia in long-distance 
runners and in the lower back of fast-
bowl cricketers.

Joint
Overuse can affect the articular cartilage 
of a joint, leading to the onset of arthritis 
(osteoarthritis). Over time the cartilage 
that lines the joint wears, causing 
inflammation and pain. 

Muscle
Overuse injuries to muscles are due to 
muscular imbalances, where one muscle 
is stronger or less flexible than another. 
If an imbalance between muscles is 
present it will lead to abnormal muscle 

function and loading. Consequently 
over time the muscle will not be able to 
cope and the fibres will tear.

Tendons
Tendons are common sites of overuse 
injury. This is due to tendons not being 
able to cope with the repetitive forces 
applied to them without adequate 
recovery. Overuse tendon injuries 
are known as tendinopathies. Long-
distance runners who increase their 
training loads are at risk of developing 
an Achilles tendon injury (Achilles 
tendinopathy), as are runners with poor 
foot posture (flat feet). 

Environmental injuries

Environmental injuries refer to injuries 
and illnesses caused by environmental 

factors or a change in the environment 
an athlete is training or competing in. For 
example, the 2014 FIFA World Cup was 
held in Brazil. For the England national 
team this posed new off–field challenges. 
The players selected were all based in the 
UK for the preceding season and during 
the competition had to adapt to the 
change in weather, time zone and varied 
training and match times.

Environmental injuries can be 
prevented with prior planning and 
knowledge of risk factors. Examples of 
environmental injuries include:

 ■ heat stroke
 ■ dehydration
 ■ hypothermia
 ■ fatigue caused by changes in time zone
 ■ altitude

Overall, an understanding of the 
classification of injuries lays the 
foundation for the effective treatment and 
prevention of common sporting injuries. 
Table 1 shows examples of typical injuries 
experienced by professional footballers 
and how they are treated. 

In professional sport it is the role 
of physiotherapists, such as myself 
at Burnley FC, as well as sports 
scientists, to treat and prevent injuries 
whenever possible.

Phil Pomeroy is head of academy sports 
medicine at Burnley Football Club.

Table 1 Injuries experienced during a season at Burnley FC

Injury Type Mechanism of Injury Treatment 

Lateral ankle 
sprain (grade III 
anterior talofibular 
ligament ATFL) and 
calcaneofibular ligament 
(CFL))

Acute Player tackled while running with the ball, 
causing inversion (inwards twist) of the 
ankle

• RICE (rest, ice, compression, elevation) principles
• Restoring full movement of the ankle joint
• Restoring full strength of the lower leg
• Balance and proprioception exercises
• Sport specific drills
• Return to training

Lumbar spine stress 
fracture

Chronic Gradual onset of lower back pain and 
stiffness during pre-season

• Period of rest until fracture heals
• Core stability exercises to strengthen ‘core’ and lower back
• Gradual return to running, initially using hydrotherapy pool
• Sport-specific on-pitch drills and fitness
• Return to training

Hamstring strain 
(grade II — biceps 
femoris)

Acute Sprinting after the ball, sudden sharp pain 
mid hamstring muscle group

• RICE principles
• Restore normal hamstring stretch to equal unaffected side
• Restore full muscle power to equal unaffected side
• Return to running with on-pitch fitness
• Sport-specific drills
• Return to training

Long-distance runners who 
increase their training loads 
are at risk of developing an 
Achilles tendon injury
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Edexcel
Former Saracens and 
Auckland Blues rugby union 
player Baden Kerr tells 
Adam Morton how a range 
of concepts from the A-level 
specification are applied in 
professional sport

T he development and application of 
sports science has had a significant 
impact on the way athletes train, 

especially at the elite level. As a professional 
rugby player, Baden Kerr’s training is 
designed to improve his performance, 
and this Exam focus explains some of the 
methods involved. The physiological basis 
of these methods means that the principles 
are applicable to all multiple-sprint or 
intermittent-sprint sports (such as hockey, 
netball and football).

Baden 
Kerr 

Fitness testing 

AM  Fitness testing is typically associated 
with pre-season training. When did you 
use it and why?

BK  In all my teams, the yo-yo test was 
the anaerobic test we used to measure 
fitness in the first week of pre-season. 
Players are expected to return from the 
off-season at a certain fitness level and 
are given an off-season training plan to 
make sure they come back in a reasonable 

condition. At the Blues we would also 
do a series of 1–2 rep max strength tests 
including box squats, weighted chin-ups 
and bench press. The testing at Sarries 
[Saracens] focused on power rather than 
maximal strength. 
 We’d do a counter movement jump 
test and 10 m and 30 m sprint tests. 

Running performance

AM  Running performance is an important 
aspect of multiple-sprint sports like 
rugby. Did you train to improve your 
running specifically?

BK  There was a real focus on running 
technique. We’d do speed-specific 
sessions involving a lot of hurdle work 
for flexibility and power and to develop 
stride length (Box 1). It was also built into 
our gym programme, using weighted 
sleds to develop power but also with a 
focus on technique.

 exam focus

A flexibility programme 
designed to improve 
the range of movement 
around his hips helped 
Baden to improve his 
kicking

on rugby 
preparation 

and training

Box 1 Determinants of 
running performance

In biomechanical terms, speed is defined as 
stride length × stride frequency. Increasing 
lower limb power increases the former, 
while SAQ ladders (see p. 20) and technical 
work can increase stride frequency. Other 
physiological factors, such as VO2 max 
and anaerobic capacity, also influence an 
athlete’s ability to perform repeated sprints.
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Components of fitness

AM  Southern hemisphere rugby is 
perceived to be faster paced than in the 
northern hemisphere. Is this difference 
reflected in training?

BK  That is the stereotype, but that’s where 
Saracens have separated themselves from 
the other Premiership and European teams. 
There is a massive focus on speed and 
power in their day-to-day training, which 
was a surprise for me coming from Super 
Rugby. Coordination and reactions are 
important too. At the Blues we had some 
of the most talented and athletic players 
but we barely touched a rugby ball in pre-
season training. It was slightly different 
when I played for the Waikato Chiefs the 
year we won the Super Rugby competition. 
We focused on what we called ‘touches’. 
We’d incorporate lots of handling drills with 
different balls in between sessions, say with 
a target of getting 100 extra touches a day 
with the aim of improving our handling 
skills, and it really made a difference. 
 Balance and flexibility are important 
as well. Every morning before training 
we had to do a sit-and-reach test and an 
overhead-squat test. The strength and 
conditioning staff used our scores and 
feedback to tailor the training load for 
the day. If many players were tight or sore 
they would communicate with the coaches 
and we’d have a lighter training session to 
avoid injury and help us recover. To reduce 
the risk of injury or the recurrence of 
previous injuries, everyone has their own 
prehab programme they have do as part 
of the cool down for every session, which 
includes balance work on a Bosu ball and 
foam rolling for flexibility. 

Principles of training

AM  How are the principles of 
training applied to the training of 
professional rugby players?

BK  Saracens probably did this better than 
anyone I have been involved with, largely 
down to the relationship between coaches, 
strength and conditioning staff and the 
physios. So, in terms of individual needs, 
my training was tailored specifically to me. 
I couldn’t do chin ups for example, because 

I’ve had problems with my fingers, so I 
did variations of different pulling exercises 
like bench pulls. When I’ve had issues 
with my shoulders or back they’ve used 
variations of bench press, or squats to 
avoid aggravating injury. So, we all have 
individual programmes and we record 
how much we are lifting each week and 
the strength and conditioning coaches will 
touch base with us five or six times each 
session, making sure we are overloading 
gradually week on week.  
 At Saracens the training intensity is 
really high but the duration is relatively 
short. GPS devices record our running 
metres and speeds and, to avoid 
overtraining, they pull people from training 
sessions if we have run too much over the 
week. At the Blues the sessions were often 
long and, towards the end of pre-season, 
lots of players were getting stress-related 

overuse injuries. So, rest and recovery are 
massively important and this is built into 
our programmes. 

Measuring intensity

AM You mentioned GPS. How is 
technology used to monitor training and 
match performance?

BK  In every training session, we wear 
GPS and often a heart-rate monitor as 
well. It records our metres run per minute 
and intensity — whether we are walking, 
jogging or running — and how many 
minutes we are in each heart-rate zone, 
for example 85–90% or 90% plus of our 
maximum heart rate. It’s a really good 
way to monitor how hard we are working. 
We also use accelerometers to measure 
power output and light gates to measure 
speed during training sessions.  

As a professional rugby player, Baden 
Kerr’s training was designed specifically 
to meet the demands of his sport and 
his position. Here he is celebrating a try 
as a result of his training
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 After every session we give an RPE 
score (see p. xx) to the data analyst and 
that informs how heavy our training load 
is. Coaches might have an expectation 
of how hard the sessions should be. 
Mondays for example, are usually quite a 
light session as we recover from the game 
on Saturday and we need to be fresh for 
heavier training later in the week. All these 
little things seem quite individual but can 
really affect how the week looks for the 
team. You will often hear the coaches say 
we’ve had a lot of high RPEs and we’ve 
had a lot of minutes or metres. We’d then 
have a discussion about why people 
are feeling how they are. It’s a way of 
listening to players. 

Periodisation

AM  The rugby season is long and 
demanding. How is it divided up to ensure 
that you are able to perform every week? 

BK  For professional rugby players it is 
compulsory to have one full, uninterrupted 
month off rugby every year and that’s 
defined as time away from a team 
environment. We still train during the off 
season but in our own space and time, 
which is refreshing and means we are 
ready for pre-season training.  
 During the season some guys won’t 
get many breaks but Saracens are quite 
well known for their player rotation, where 
players have a full week or a weekend off. 
It keeps the players fresh and makes sure 
they are ready for the big games at the end 
of the season. I suppose because they have 
such a large squad of quality players they 
can afford to do that, whereas some other 
teams can’t. We also had bonding weeks 
as a team, generally at the start, middle 
and end of the season. 

Methods of training

AM  How is your training tailored to 
replicate the demands of a match?

Periodisation  Dividing the training year 
into blocks or cycles, each with a specific 
purpose/goals/targets.

Key terms 

Adam Morton teaches PE at Mill Hill 
School, London. 

Exam-style questions on preparation and 
training:
1 Name and explain two strategies used 
to accelerate the recovery of athletes after 
training or competition.  (4 marks) 

2 Name and explain the benefits of two 
methods of training that might be most 
appropriate for a competitor in intermittent-
sprint or multiple-sprint sports such as 
hockey or football.  (6 marks)

Test your understanding 

Check your answers at  
www.hoddereducation.
co.uk/pereviewextras

PEReviewExtras

BK  There’s a statistic that the rugby ball 
is never in play longer than 3 minutes and 
30 seconds. So at the Blues, we never 
trained for longer than that. At Sarries a lot 
of the training was designed to replicate 
the high intensity of matches. We’d have 
conditioning games in 4-minute bursts, 
with a 1-minute rest to replicate the 
physiological demands of a match. It was 
essentially a game-specific form of interval 
training. There’s also weight training for 
muscular hypertrophy and power. At the 
Blues we would have team stretching and 
prehab injury prevention two mornings a 
week. For example, to increase my kicking 
distance I was given a range of stretches, 
mainly around my hips, and I gained 
about 5 metres. 
 In terms of preparing to perform in 
different climatic conditions, we didn’t 
do too much really. In Super Rugby the 
climates are similar apart from at the start 
of the season. In fact, New Zealand often 
has the worst humidity. With the Blues we 
had an altitude chamber with a running 
machine in it, but we didn’t use it as a 
team. When playing away against South 
African teams we would fly over a week 
early to acclimatise to the altitude and heat 
and adjust to the different time zone. 

Recovery

AM  Rugby places huge physical demands 
on the body. What strategies are used to 
accelerate recovery?

BK  Nutrition and sleep are the biggest 
things. They say the average person 
needs 8 hours sleep a night, but an 
athlete should have 9 or 10 to help them 
recover. Cool downs aren’t massive to be 
honest — it’s more about getting straight 
in after training or a game and getting 
fluids and nutrition in. Ice baths are on 
offer but most boys don’t use them. 
Towards the end of the season when 
we might have several big matches in a 
row, we use a cryotherapy chamber to 
speed up recovery. Some people like to 
wear compression clothing or specially 
designed recovery pants, and some don’t. 
It’s personal preference really.   
 Rest is really important and Saracens 
were particularly good at maximising the 

amount of recovery time. On Sundays, 
for example, we’d generally do our own 
recovery, a gentle 30-minute bike ride or 
swim and stretch. But there would also 
be an injury clinic and some players will 
go in for a massage if they have tightness 
or a niggle. The thing that has really 
changed over the last 4 or 5 years is that 
prehab has become prominent. Everyone 
has a prehab programme designed for 
their individual needs and the best, most 
professional players are always doing 
something to better their bodies.

Summary 

While Baden describes a number of 
variations in the approach that different clubs 
take to training, on the whole professional 
rugby players prepare in a similar fashion. 
Each of the topics he discusses relates to an 
aspect of the A-level specification, and you 
should make sure that you have a sound 
understanding of the various concepts 
involved and how they can be applied. It is 
also worth reflecting on how these ideas 
can be applied to improve your own training 
and performance. 

For more on periodisation go to
www.hoddereducation.co.uk/
pereviewextras

PEReviewExtras
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Following the controversy 
over Bradley Wiggins’ use of 
therapeutic use exemptions 
in cycling, Daniel Ashworth 
looks at the list of banned 
substances in sport and how 
it is enforced

A thletes are free to take certain 
drugs and substances, but 
others are rigidly controlled or 

banned. In order to enforce the ban on 
performance-enhancing drugs (PEDs) 
in sport, international federations and 
national anti-doping agencies, such 
as UK Anti-Doping (UKAD), sign  up 
to the World Anti-Doping Agency 

(WADA) code, which they are then 
responsible for enforcing.

The code sets out ten anti-doping rule 
violations and the consequences for an 
individual should they commit one of 
these violations. The first violation is 
the one most commonly committed: the 
presence of a prohibited substance in an 
athlete’s urine or blood sample.

The list

WADA is responsible for determining 
which substances athletes can and cannot 
take, and publishes the prohibited list 
each year based on the most up-to-date 
scientific research and opinions. This 
informs athletes, coaches, doctors and 
other athlete support personnel what 
substances cannot be used. Substances 

Prohibited drugs in sport
and methods of doping are added to the 
list when they are deemed to meet at 
least two of the following criteria:

 ■ It has the potential to enhance an 
athlete’s performance.

 ■ There is a health risk involved in 
taking the substance.

 ■ It violates the spirit of sport (i.e.  the 
values often associated with the Olympics 
such as fair play, honesty and respect). 

All of the substances on the list 
are categorised into one of 12 groups 
based on their type. The list also 
includes prohibited methods, including 
blood and gene doping. The 12 types 
of substances are grouped into those 
prohibited at all times such as anabolic 
steroids, ones that are only prohibited 
during competition such as stimulants, 
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and substances that are only prohibited 
in certain sports, such as alcohol 
in motorsports.

Therapeutic use exemption

Despite the list containing a huge 
number of substances, athletes are 
expected to know what is prohibited in 
their sport, or to at least check before 
taking something. There are some 
medical situations where it is necessary 
for an athlete to take a prohibited 
substance, for example when it is for life-
saving treatment or there are no other 
medical alternatives to treat a diagnosed 
health condition. In these situations, an 
athlete can apply for a therapeutic use 
exemption (TUE) to use a particular 
substance after providing medical 
evidence to support their case.

Some athletes still decide to cheat 
by taking a prohibited substance. 
This  could be for a variety of reasons, 
such as to win and obtain prize money, 
to help get selected for a team, or to 
recover faster from injury. Athletes who 
make the decision to take a prohibited 
substance must weigh up the positive 
and negative consequences of doing 
so. These consequences come both 
from the drugs themselves and from 
the results of being caught, e.g. loss of 
medals and withdrawal of funding.

The types of PEDs athletes might be 
tempted to take and the physiological 
reasons for doing so are outlined below.

Anabolic steroids

Anabolic steroids were first synthesised 
in the 1930s. Like many substances on 
the prohibited list, they were originally 
developed for medical purposes before 
their performance-enhancing potential 
was discovered.

Of the many anabolic steroids that 
are prohibited in all sports at all times, 
some are naturally produced by the 
body (endogenous anabolic steroids), 
such as testosterone, and these are 
only prohibited when administered 
exogenously. Others are not naturally 
occurring but can still be used by the 
body in a similar way (exogenous anabolic 
steroids), e.g. oxandrolone.

Effects
The basic principle of both types of 
anabolic steroids is to increase the 
amount of protein available in the 
muscles, which can then be used to 
build more cells. This process is called 
anabolism, and leads to increases in 
muscle mass and therefore strength due 
to the greater number of muscle fibres 
now able to contract.

Another potential effect of taking 
steroids is that they might reduce the 
amount of damage that occurs to muscles 
during exercise, therefore allowing 
athletes to recover faster or to continue 
to train harder for longer. A  greater 
ability to train hard also helps athletes 
increase their strength and this, along 
with the increased muscle mass, has 
significant advantages in power-based 
sports. This is supported by the fact that 
anabolic steroids are most commonly 
found in the samples of rugby players 
and sprinters. Rugby in particular has 
a big issue with steroid use at its lower 
levels, and accounts for the majority of 
athletes banned in the UK. 

There is also a growing trend of 
not just athletes but also the general 
public using steroids. This seems to 
be in an attempt to improve physical 

appearance, which can have other effects 
on confidence and social wellbeing.

Consequences

The fact that anabolic steroids are 
prohibited means that they must do 
more than just enhance an athlete’s 
performance. The side effects from 
taking them are wide ranging and 
dangerous. In men, they can lead to 
an increase in breast tissue, infertility 
and baldness, among other side effects. 
In women, as steroids are based 
on male hormones, they can cause 
development of masculine physical 
traits such as deepening of the voice and 
excessive hair growth.

Further side effects for both genders 
include increased aggression (often 
called roid rage), high blood pressure 
and a drug dependence that could have 
impacts in other areas of athletes’ lives. 
It is suggested that due to the negative 
effects on the body, in particular the 
heart and circulatory system, there 
is also an increased risk of death 
associated with steroid use. However, 
due to these risks, no controlled medical 
study can be carried out with ethical 
approval to fully establish the long-term 
health implications.

As well as the health risks of taking 
steroids, there is also the risk of criminal 
prosecution, as they are a Class C drug 
in the UK. Steroids cannot be bought 
over the counter without a prescription, 
and most are imported from overseas 
and sold or shared among users. 
The  risks of this are that individuals 
who think they are taking one substance 
could in fact be taking something 

Therapeutic use exemption (TUE) 
An exemption that allows an athlete to 
use an otherwise prohibited substance for 
therapeutic purposes. 

Anabolism  The set of metabolic pathways 
that construct molecules from smaller units.

Key terms 

Many steroids require injection, putting 
users at risk of HIV infection
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completely different. Many steroids 
are manufactured  in dangerously poor 
conditions. Finally, even once an athlete 
has the drug, many steroids require 
injection, and needles are sometimes 
shared to save money, increasing the risk 
of transmitted diseases such as HIV. 

Stimulants

Stimulants are only prohibited during 
competition, as their performance-
enhancing properties are minimal. 
However there are health risks involved, 
as well as risks to those an athlete might 
be competing against. When taken at 
higher doses, some stimulants such 
as cocaine can cause increased levels 
of aggression, which would boost 
performance in a contact sport, but 
could also lead to confusion, paranoia 
and loss of control.

Other stimulants such as modafinil 
increase alertness and are normally 
used to treat sleep disorders such as 
narcolepsy. In an athlete without such a 
problem, modafinil is prohibited due to 
its ability to prolong endurance exercise 
and decrease perception of effort during 
it. Modafinil has become popular among 
university students, as it allows them to 
focus for longer periods of time (e.g. 
during all-night study sessions) without 
feeling tired. However, not only are 
there health risks associated with lack 
of sleep, but students who also take part 
in sport run the risk of testing positive 
for a prohibited substance, perhaps 
without realising they have taken one. 
One British rower was banned after he 
took modafinil to help his studies but 
then competed a few days later.

Stimulants like cocaine also carry 
the risk of addiction, which could 
have further negative impacts on an 
athlete’s life. While seen as a recreational 
drug, cocaine could potentially be a 
gateway to other prohibited substances 
once the effect of the stimulant is no 
longer  enough.

Erythropoietin (EPO)

Erythropoietin (EPO) is a naturally 
occurring hormone that controls red 
blood cell production. Its synthetic 

version has become infamous as the 
drug of choice for cyclists over the 
last few decades.

Effects

The advantages from taking EPO have 
the potential to improve the performance 
of anyone involved in endurance sports. 
Increasing the number of red blood cells 
increases haemoglobin levels in the 
blood, therefore boosting the oxygen-
carrying capacity of an athlete. If more 
oxygen can be transported in the 
bloodstream, more can be delivered to 
the muscles to be used in the synthesis 
of ATP, the body’s energy currency, by 
aerobic respiration.

The longer an athlete can exercise 
aerobically, the greater their endurance 
is likely to be, as less fatigue-causing 
lactic acid is produced. Even amateur 
cyclists who have taken EPO describe 
its effects as making training sessions 
seem effortless. This also shows that 
drug taking isn’t just a problem among 
elite athletes. UKAD recently banned a 
young amateur cyclist who bought EPO 
online after hearing about its potential 
and deciding to find out for himself. 
This shows how easy it is to obtain. 

Consequences

Increasing the number of red blood 
cells has a negative effect on the ease 
with which the blood can flow through 
the body. As the increases are gained 
synthetically rather than through 
exercise, there isn’t a corresponding 
increase in the number of capillaries. 
Therefore a greater amount of blood is 
trying to flow through the same sized 
circulatory system and this increased 
blood viscosity can have devastating 
effects, increasing the risk of heart 
attacks and strokes. Cyclists using the 
drug have been known to die in their 
sleep unless they get up to exercise 
during the night, because their heart rate 
falls and is no longer capable of moving 
the blood around their bodies. 

There are other, less severe, side 
effects such as headaches, nausea and 
anxiety associated with EPO use, which 
could potentially cause a decrease in 

performance — quite the opposite of 
what is trying to be achieved. 

Diuretics

Diuretics such as furosemide are 
designed to remove excess water from 
the body. They were developed for 
medical purposes such as the treatment 
of hypertension (high blood pressure). 
Within sport they are one of the few 
prohibited categories that do not actually 
have a performance-enhancing effect, 
as competing dehydrated is not ideal for 
optimum performance. However, athletes 
still use them for two reasons:

 ■ to lose weight in sports where there is 
a weight limit, e.g. boxing

 ■ to remove other prohibited substances 
from the body quickly

These drugs fall into the category of 
violating the spirit of sport. They also 
have side effects such as dehydration, 
muscle cramps, weakness and fatigue, 
and therefore will not help athletes 
perform to their maximum.

Non-health consequences

While each substance has its own 
negatives, there are some consequences 
that apply to all of them.

If an athlete is tested and their 
sample is found to be positive, they can 
potentially be banned from all sport for 
a few months to a lifetime, depending 
on the circumstances surrounding the 
positive finding. This includes athletes 
who might not have taken a prohibited 
substance deliberately but used a 
supplement or medicine that they did 
not know contained one (e.g.  Olympic 
skier Alain Baxter). In  these cases they 
can attempt to argue that it was not 
their fault, but athletes are ultimately 
responsible for everything they put 
into their bodies.

Positive results for banned substances 
can also lead to prize money being 
reclaimed, sponsorship being 
withdrawn, athletes being thrown off 
a team or results being wiped from the 
record books. Further to this, there could 
be knock-on effects in the athlete’s life, 
such as losing their job once they are 
known to have taken a substance, effects 
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both live and on television, leading to a 
loss of revenue for the sport.

As someone who works in anti-
doping, I believe that the negatives of 
using a prohibited substance hugely 
outweigh the positives. This is not only 
because of the massive health risks, 
but also because of the way it devalues 
sport and cheats those athletes who do 
want to train and compete cleanly out 
of a fair opportunity to do so. Even 
the potential that banned substances 
might improve athletes’ performances 
and lead to world records being broken 
in an amazing fashion is not enough to 
support their use. If we allowed events 
where we knew athletes were taking 
performance-enhancing drugs, there 
would always be the knowledge that 
the results weren’t achieved by the best 
athletes but by the ones with access to 
the best drugs or who were willing to 
take more than everyone else.

on mood including the possibility of 
depression when they can no longer 
play the sport they love, and the loss of 
support from friends or family who are 

disappointed in their actions. There are 
also wider consequences for the sporting 
world when the athlete is a big-name 
star, with fewer people watching events 

Daniel Ashworth is a testing officer for 
UK Anti-Doping (UKAD).

Table 1 Examples of performance-enhancing substance categories and methods

Substance category/method Example

Non-approved substances Any substance not elsewhere on the list that is 
not approved for human use

Anabolic agents Testosterone

Peptide hormone, growth factors, related 
factors and mimetics

EPO, human growth hormone

Beta 2 agonists Salbutamol

Hormone and metabolic modulators Tamoxifen

Diuretics Furosemide

Manipulation of blood Blood infusion

Chemical and physical components Infusion of more than 50 ml of any substance 

Gene doping The use of genetically modified genes

Stimulants (only in competition) Amphetamine

Narcotics (only in competition) Morphine

Cannabinoids (only in competition) Cannabis

Glucocorticoids (only in competition) Prednisolone

Alcohol (only banned in certain sports) Blood alcohol level of above 0.10 g l–1

Beta blockers (only banned in certain sports) Bisoprolol

Dan Evans announced that he had tested positive 
for cocaine at the Barcelona Open in April 2017
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The impacts of 
commercialism

Rugby union

The 1991 Rugby World Cup generated 
$81 million, despite the game still being 
amateur. Four years later the decision 
was taken to accept professionalism and 
re-assemble rugby union as a commercial 
business.

In England, a divisional structure was 
established with the Premiership at the 
top, abolishing the traditional system of 
friendly fixtures and stimulating improved 
standards of play and club aspirations. 
The Rugby Football Union (RFU) modified 
the laws of the game to enhance 
entertainment potential and so play could 
be enjoyed by spectators with little rugby 
experience.

Players at the top level became full-time 
professionals. They became fitter, more 
skilful and better organised. Some felt 
the game would become too serious, 
and narrow the outlook of participants 
and prevent the eclectic social mix that 
previously enriched the game.

Professionalisation was not simply 
a matter of paying players. As 
commercialism became established, 
professional business managers were 
needed at the top level, replacing the 
voluntary committees that had served the 
clubs during the amateur era.

This process (referred to as 
de-institutionalisation) was beneficial 
because it brushed aside parochialism, 
expanded the potential of teams and 
allowed corporate business plans. On the 
other hand, business consortiums often 
did not have the best interest of their 
acquisitions in mind and many prominent 
rugby clubs were forced to disband and 
reform as amateurs, e.g. Orrell RUFC.

Professionalism removed the need for rugby 
union players to convert to rugby league in 
order to be paid. This process, a source of 
great dispute between the codes for over 
100 years, had finally been resolved, but a 
rich source of talent had suddenly become 
inaccessible to the league code.

John Ireland looks at how professionalism and commercialism 
impacted the codes of rugby and cricket
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Rugby league

Professionalisation was part of league’s 
evolution of the union code, but in the 
1990s commercialism rescued rugby 
league from oblivion. Sky Sports’ Rupert 
Murdoch purchased British rugby league 
in 1995 for £87 million. The previously 
poorly administered, semi-professional code 
became fully professional. 

The game at top level was rebranded as the 
Super League, but after proposed mergers 
of some traditional clubs were rejected, the 
newly formed competition comprised only 
ten members. Founder clubs like Wakefield 
Trinity were initially excluded, partly 
because they refused to partner with local 
rivals. The game became a summer sport so 
as to not clash with football. 

Not only the culture, but also rules were 
changed, e.g. scrummaging became 
uncontested and defences were made 
to retreat 10 metres. These changes 
produced a collision game of high 
intensity and athleticism, and it became 
an ideal entertainment product for Friday 
night viewing.

Many longstanding supporters did not take 
kindly to the new format and withdrew 
their patronage. However, a new generation 
of fans who have no recollection of 
winter rugby league now populate new 
purpose-built stadiums and appreciate the 
spectacle made possible by sponsorship and 
commercial investment.

Cricket

Twenty20 cricket is often played in the 
evenings under floodlights. When the 
Indian Premier League is considered, it may 
become the most popular form of the game. 

Limited-over cricket allows spectators to 
attend after work. Team kits are coloured, 
and big hitting often produces exciting 
finishes. Results are guaranteed: if it rains, 
the Duckworth–Lewis rule (a mathematical 
formula that adjusts the run targets 
required to win a rain-affected match) is 
applied to shorten the match to ensure a 
winner. It is a manufactured and popular 
entertainment package. The 2016 Twenty20 
World Cup confirmed its global popularity 
through sponsorship from major companies 
such as Emirates and Reebok.

The shortened version of cricket has 
generated capital and refreshed the sport. 
Tactics and techniques from Twenty20 are 
now applied in traditional county and 5-day 
international matches. In consequence, 
the skills of the original form are arguably 
compromised.

Download this poster at  
www.hoddereducation.co.uk/
pereviewextras

PEReviewExtras

John Ireland is an experienced 
A-level PE teacher and textbook 
author.
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Specialised training 
methods and their 
impact on energy 
systems
Mark Thompson goes 
through the four specialised 
training methods you need 
to know about, explaining 
their usage, effectiveness and 
relation to energy systems

W ith athletes and sportspeople 
constantly striving to improve 
and better themselves, it is no 

surprise to see ongoing developments in 
training types and procedures. The role 
of specific fitness coaches has become 
more prevalent in elite sport over the 
last decade, with coaches specialising 
in clearly defined areas such as power, 
speed, flexibility or endurance. 

The four specialised methods 
of training that the new A-level 
specifications focus on are:

 ■ high-intensity interval training 
(HIIT) (AQA/OCR)

 ■ altitude training (AQA/OCR/Edexcel)
 ■ speed, agility and quickness training 

(SAQ) (AQA/Edexcel)
 ■ plyometrics (AQA/OCR/Edexcel)

Altitude training and plyometrics 
are slightly older, with HIIT and 
SAQ training being relatively newer 
methods. The importance of training 
should not be underestimated. Talent is 
important, but the right attitude and 

training are imperative to success and 
reaching potential. 

High-intensity interval training 
(HIIT)

‘ The popularity of high-intensity 
interval training is on the rise. ’Kravitz (2014)

HIIT training involves repetitions 
of high-intensity exercise followed by 
varied recovery times, e.g. 10 × 30 m 
sprints at 90% with 30 seconds rest 
between each repetition. Activity, 
repetitions, distances and recovery times 

can all be adjusted to suit the demands of 
the performer. The suggested intensity is 
between 80 and 95%, meeting the ‘high 
intensity’ nature of the training and 
hence the name. HIIT therefore focuses 
mainly on the anaerobic energy systems. 

Kravitz (2014) states that HIIT 
training improves:

 ■ aerobic and anaerobic fitness
 ■ blood pressure
 ■ cardiovascular health
 ■ body weight while maintaining  

muscle mass
By  adapting the exercises, distances 

and recovery times, HIIT training can 
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be used to train the whole body and 
different energy systems. It  is currently 
used for both strength and conditioning 
and improving sports performance. 
The examples below show how it could 
be adapted for athletes of varying 
distances and to develop the different 
energy systems:

 ■ 100 m sprinter: 10 × 30 m at 95% 
(30 seconds rest) = ATP-PC system 

 ■ 400 m runner: 5 × 200m at 85% 
(3 minutes rest) = ATP-PC system/
lactic acid system

 ■ 800 m/1500 m runner: 3 × 600m 
at 80% (5 min rest) = predominantly 
lactic acid system

Repetitions and sets can be altered 
to meet the demands of the performer 
and ensure suitable overload and 
progression. Games players, depending 
on the fitness goals or stage of season, 
can focus on required systems. For 
example, during pre-season they may 
focus on the lactic acid system and 
endurance whereas during peak season 
they may focus on the ATP-PC system 
and sharpness. 

Altitude training 

‘ Elite athletes continue to spend 
considerable time and resources 
training at altitude. ’Bailey, D and Davies, B (1997)

Altitude training is training at or above 
2500 m above sea level. At this altitude, 
the air is ‘thinner’, so has less oxygen. 
This causes the body to make certain 
adaptations to deal with the lower levels 
of oxygen available. The  body produces 
more of the hormone erythropoietin 
(EPO), which stimulates the production 
of red blood cells. Red  blood cells 
contain haemoglobin, which is the 
oxygen-carrying protein. Therefore if 
we have more red blood cells and more 
haemoglobin we can carry more oxygen. 
This in turn could increase an athlete’s 
VO2 max and endurance performance. 
It is a popular method of training in 
endurance events like long-distance 
running and cycling. 

 ■ There are two ways in which high 
altitude can be achieved:

 ■ attending a training camp held 
at high altitude

 ■ training in an altitude tent that creates 
a high-altitude atmosphere

Altitude training specifically relates 
to the aerobic energy system as it is 
concerned with the performer’s ability 
to use oxygen efficiently. Oxygen is 
required to oxidise pyruvic acid and in 
turn allow the resynthesis of adenosine 

triphosphate (ATP) through the 
Krebs cycle and the electron transport 
chain which resynthesise 2ATP and 
34ATP respectively. 

Altitude training can be expensive, 
and care must be taken to avoid altitude 
sickness (also known as hypoxia). 
This  could delay training and end up 
having a negative effect on progression, 
if training time is missed as the athlete 
recovers. However, if done properly and 
safely, the benefits can be great:

 ■ improved endurance
 ■ increase in red blood cell count
 ■ increased haemoglobin levels
 ■ enhanced oxygen-carrying capacity 

on return to sea level
 ■ EPO produced

Speed, agility and quickness 
(SAQ) training

SAQ training involves the use of ladders, 
cones, hurdles, poles, parachutes, 
bands and other equipment to develop 
drills that require fast feet, efficient 
movement (coordination), dynamic 
balance and explosive strength. It  is 
specifically related to the ATP-PC 
energy system as it is focused on short-
term movement at high intensity. 

Altitude training causes the body to make adaptations to 
deal with the lower levels of oxygen available
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It  requires rapid contraction using type 
11b fast-glycolytic muscle fibres and 
rapid resynthesis of ATP using creatine 
for up to approximately 10 seconds. 
Drills  therefore focus on speed rather 
than endurance, with rest periods to 
allow the replenishment of creatine. 

In a study of the effects of SAQ 
training by Milanovic et al. (2014) on the 
speed and flexibility of young football 
players, 32 performers completed a 
12-week SAQ programme. The findings 
were that SAQ led to significant 
improvements in 5 m and 10 m sprint 
times. Furthermore, in other studies 
of football players, Milanovic et al. 
(2013) found that SAQ training was an 
effective way to improve agility with and 
without the ball, and Jovanovic et al. 
(2011) identified improvements in some 
segments of power. 

SAQ training is believed to have the 
following positive effects:

 ■ boosts speed and acceleration
 ■ improves agility 
 ■ refines dynamic balance 
 ■ develops coordination and efficiency  

of movement
 ■ increases power 
 ■ enhances explosive and dynamic  

strength

Plyometrics 

Plyometrics is an intense training type 
that focuses on developing power and 
explosive strength. Similar to SAQ 
training, it relates specifically to the 

ATP-PC system as it focuses on rapid 
isotonic contractions of skeletal muscles.

‘ As tremendous forces are imposed 
on the extremities during sports and 
athletics, there is a huge demand to 
develop power. ’Davies, G. et al. (2015)

Plyometrics is often used for three 
reasons in relation to sport and exercise: 

 ■ injury rehabilitation (to develop power 
and strength after a period of inactivity)

 ■ strength and conditioning 
 ■ performance enhancement 

Plyometrics training can be used 
for the upper and lower extremities. 
It utilises a stretch shortening cycle 
by using a lengthening movement 
(eccentric contraction) quickly followed 
by a shortening movement (concentric 
contraction). A good example of this 
in physical activity is a vertical jump. 
First, a performer flexes at the knee joint 
where the quadriceps muscle lengthens 
(eccentric). As the performer lowers 
they will hit the stretch reflex stage, also 
known as amortisation. This is the time 
between the lengthening and shortening 
of the muscle. Then the performer rapidly 
contracts the quadriceps, which shortens 
(concentric), creating a large amount of 
power to force themselves upwards. 

Physiologically speaking, Davies et al. 
(2015) surmise that the pre-stretch used 
in plyometric movement enhances the 
muscle fibres to generate more tension 
and resultant force. Think of an elastic 

band — the more you stretch it first, the 
further it flies.

Jump height is a common 
requirement in many sports, such as a 
lay up in basketball, a lineout in rugby 
or a header in football. The powerful 
burst used for a jump or acceleration 
from the blocks in a 100 m race relates 
specifically to the ATP-PC system and 
the rapid resynthesis of ATP for up 
to 10 seconds. 

In summary

There are a lot of talented athletes out 
there, but they don’t all make it. There is 
far more to it than talent. Training hard 
is of vital importance, but so is training 
right. Athletes worldwide will continue 
to strive for the best training methods 
and researchers will continue to look 
for new and advanced methods to push 
boundaries and break records. 
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Further reading 

Mark Thompson is a PE teacher at 
Roundhay School, Leeds.

SAQ training involves the use of ladders, 
cones and other equipment
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AQA
Jason Rhodes clarifies 
expectations of analysis 
and evaluation in the 
non-examined assessment 
(NEA), and provides 
examples of how to structure 
your work to meet the 
specification requirements

This Exam focus will help you to 
understand the impact on your 
final marks of completing your 

coursework and will help you to avoid 
making common mistakes. Most students 
prefer to complete the analysis and 
evaluation aspect of the NEA in a written 
format. This enables your teacher to support 

coach, in one activity from the specification. 
Students can analyse and evaluate their own 
performance or the performance of another, 
as long as it is in an activity that is from the 
specification…. 
Students will be assessed on their 
performance analysis assessment in the 
following two skills: 
Analysis (20 marks) and Evaluation  
(25 marks)… 
All causes and corrective measures used by 
the students must be from the theoretical 
content within the specification.

Ensure that your activity is listed in 
the specification, otherwise you will not 
gain any marks for the entire piece of 
work. When analysing a performer other 
than yourself, you may find that there 
is a greater choice of weaknesses in the 
areas of assessment. If you are a high-
ability practical performer, this is a sensible 
choice to make.

the process by guiding you on how to meet 
the expectations of the work laid out in the 
achievement descriptors.

Expectations

The A-level specification states that:

’

Students are required to analyse and 
evaluate, using appropriate theoretical 
content included in the specification, a 
performance as either player/performer or 

Maximising  
success in the NEA

 exam focus

Box 1 Analysis and 
evaluation best practice

• Use subheadings to ensure you make all 
required content clear to the marker.

• Complete your analysis by breaking down 
execution of the subroutines.

• Draw the marker’s attention to linked  
statements to increase the link requirements  
of the evaluation section.
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Successful analysis
The weaknesses must come from area of 
assessment 2 (AA2) and area of assessment 
3 (AA3) on the specification. For example, 
golfers cannot analyse short irons, bunker 
play and putting. They can analyse tee 
shots that focus on drawing or fading the 
ball (AA2 advanced skills) and distance 
control on any type of shot (AA3 advanced 
tactics and strategies). The latter may allow 
them to analyse the distance control on 
long putts. If you have any questions, get 
your teacher to use AQA’s NEA advisory 
team to clarify aspects that are acceptable 
for this section.

The levels of response grids provide you 
with a framework on how to structure this 
section, and also show what is expected. 
So if you have started your analysis and 
evaluation work, ask your teacher to provide 
these if they haven’t already done so.

To meet the specification expectations in 
this first analysis section, you must:

 ■ identify and explain weaknesses
 ■ provide in-depth analysis of the  

weaknesses
 ■ highlight the impact of the weaknesses 

on technical performance
You may find it helpful to use headings 

and subheadings to show the marker 
you have met the requirements of the 
specification and you will be analysing the 
performance appropriately. The following 
uses the golf example above.

Analysis of performance (AA3)
Lack of distance control when long 
putting

 ■ Briefly describe the performance context.
 ■ Develop an analysis of the technical 

weakness(es) in depth, linking it to the 
impact on the competitive performance. 
A good starting point for this section could 

be to analyse the subroutine required to 
execute the skill(s).

 ■ In providing depth, you may consider 
comparing the observed performance 
to that of an elite athlete or anticipated 
‘perfect’ technical model. You could compare 
successful execution of the technique to 
errors in the performance. There is no 
separate section for the comparison to elite 
performers (as there used to be in the old 
specification), but making reference to an 
elite performer’s technical model or tactical 
competence can help give you a point of 
reference to compare weaknesses.

Remember that nothing creditworthy is 
available for discussing technical strengths 
in performance.

The use of technical language is 
paramount in ensuring that you convey 
understanding of skills and techniques 
clearly. This enables the marker to recognise 
how well you understand the techniques 
used in the sporting activity.

What is a weakness?

The wording of the weakness is a particularly 
challenging aspect for many students, 
who often provide a description filled with 
theoretical comments. This tends to occur 
when students talk about a theoretical 
weakness in the performance context. 
Often, students write about the following 
examples of theoretical aspects that inhibit 
their practical performances:

 ■ lack of reaction time in 100 m sprint
 ■ fatigue towards the end of a game

Students who do not achieve well 
describe all the theoretical aspects that 
contribute to the performance context in 
this section but fail to analyse the technical 
weaknesses in performance.

Take the example of fatigue. While 
understanding the physiological and 
neurological impact of fatigue, which can 
lead to deterioration in performance, students 
often fail to analyse the weaknesses of the 
technical execution of the skills performed 
towards the end of the game.

Consider a clearing header (AA2) in 
football. In the early part of the game the 
recruitment of body muscles in the correctly 
ordered subroutine would not score many 
marks in this section, as a strength is 
being identified. However, if you analyse 

the performance of the clearing header 
technique using examples from the last 
10 minutes of a physically demanding game, 
you are likely to notice more technical errors. 
These are likely to be linked to the timing of 
the skill and so the accuracy and distance 
of the clearance would probably lead to 
unsuccessful completion of the header.

One example may be linked to the height 
of the jump. This should be explained and 
compared to the performance of the skill 
in a non-fatigued state, or to the expected 
‘perfect model’ performance of the clearance 
skill. The explanation of fatigue and how it 
has caused technical weaknesses should be 
saved for the evaluation section.

Best-fit marking

Your teachers’ levels of response grids 
enable them to look at the different 
elements required in the analysis section. 
‘Excellent’ (5), ‘very good’ (4), ‘good’ (3), 
‘moderate’ (2) and ‘limited’ (1) distinguish 
the levels of response. You should use these 
levels to ensure that you have covered all the 
assessed aspects in the analysis section:

 ■ identification of weakness(es)
 ■ explanation of weakness(es)
 ■ effect on technical performance
 ■ level of technical knowledge
 ■ use of technical language

Successful evaluation

When evaluating, any causes and corrective 
measures must come from the new A-level 
specification. Any that do not will not 
be credited. You could identify the cause 
for poor distance control when putting 
(identified earlier) as the recruitment of 
muscle fibres, a learning plateau, or poor 
perception of the distance required. You may 
want to evaluate the performance using all 
appropriate causes, or just the one that you 
feel is the most appropriate.

The levels of response grids again 
provide you with a framework to structure 
this section, and also what is needed to 
achieve well. To meet the specification 
expectations, you must show:

 ■ depth of knowledge of causes
 ■ depth of knowledge of corrective  

measures
 ■ a link between the weaknesses in the 

analysis section and the causes

Box 2 Common errors in 
analysis and evaluation

• Analysis of strengths as the main/only 
focus.

• Selecting weaknesses from AA1 for 
analysis (this is an AS requirement only).

• Choosing a cause/corrective measure that 
is not in the specification.
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 ■ a link between the causes and the 
corrective measures

 ■ use of appropriate technical language
Emphasise your depth of knowledge 

and the link between this knowledge and 
technical performance. Use headings and 
subheadings to help structure your work, 
and make it clear what is being covered in 
each section. While there is no expectation 
that one part of the work is longer than 
the other, the need to apply the required 
knowledge in the evaluation increases the 
demands on you when aligned with the 
course assessment objectives.

The open nature of the task leads both 
teachers and students to think that more 
weaknesses will gain more marks — this is 
not the case. The specification clearly states 
that students must analyse weaknesses 
consistently in order to meet the bands 
in the assessment criteria. Very good or 
excellent depth of analysis will lead to 
higher attainment. The following example 
uses the football example above linked to 
one cause only.

Evaluation of performance (AA2)
Cause: lack of accuracy when 
attempting a clearing header, 
caused by onset of blood lactate 
accumulation

You would start by explaining the 
performance context, linking it to detailed 
knowledge of the topic outlined. Check the 
specification to ensure that you include the 
appropriate range and depth of content. You 
may find textbooks and past exam questions 
useful in ensuring that you explain the causes 
and corrective measures fully and at the 
standard required for A-level.

An excellent method to help you complete 
this section requires you to highlight the key 
technical errors in the performance context. 
You can then use these to exemplify the  
theoretical content. Use simple phrases  
such as:

 ■ ‘This was demonstrated during my 
performance when I…’

 ■ ‘It was…that caused…to take place in my 
performance, because…’

Such phrases are useful in drawing the 
marker’s attention to the link between 
theory and performance, which requires 
careful consideration. Students who simply 

duplicate work from lesson notes, textbooks 
or websites will find it difficult to score high 
marks in the evaluation section.

Corrective measure: improve 
performance through plyometric 
training 
In this section, you should explain how the 
corrective measures will impact on the cause 
of the weaknesses. You are expected to 
identify any physiological or psychological 
adaptations that may occur as a result of 
the corrective measures being put into 
place, and also outline how the corrective 
measure will improve the technical execution 
of the weaknesses identified in the analysis 
section of the work. You should provide 
clarity of how the corrective measures will be 
applied or undertaken.

As with the previous sections, you may  
choose just one corrective measure to show  
depth of knowledge, or you may choose to 
discuss more than one relevant cause/  
corrective measure to show breadth and  
depth.

Performance of practical activity

In the old specification, you could use 
edited audio/video footage to evidence 
your practical mark but in the new 
specification you must provide unedited 
footage. When attempting to maximise 
your marks in the performace of practical 
activity, getting the evidence/footage right is 
extremely important.

Editing footage allowed students to 
remove errors, but this is now forbidden. 
Some activities provide a significant filming 
challenge, and you may need a few attempts 
to get footage that will clearly support your 
mark. Some footage could appear edited, 
e.g. where a natural break in play occurs 
such as a netballer only playing the first 
and third quarters of a game, or when a 
player is involved in roll-on/roll-off structure 
substitutions. You must identify this in your 
footage, though there is no need to edit 
out every time the ball goes out of play. 
The exam board has produced a timeline to 
help structure this aspect.

In events such as cross-country running 
or cycling, where it is a significant challenge 
to see the performer along the whole 
route, you may use footage from multiple 

devices that when compiled together 
shows the majority of the race in a logically 
presented order. 

Footage should show the range of 
advanced skills, repeated throughout the 
footage. You may require more than one 
performance to show this well. Students 
evidencing athletic track events may 
wish to show more than one event/race. 
Those showing field events will need to show 
all jumps/throws in at least one complete 
competition — markers can learn a lot about 
technique from no jumps or foul throws. 

If using video, it is your responsibility to 
show evidence to support the mark awarded 
by your teacher (Box 3). If the performance 
is live then you have to treat it like an 
examination and do the best you can.

Jason Rhodes is the secondary lead 
teacher in learning and assessment for 
education in Durham.

Box 3 When gathering 
video evidence…

• Ensure the file type meets the board 
requirements — examiners can’t mark what 
they can’t open.

• Practise gathering footage to avoid 
making silly mistakes. For example, if tennis 
footage only shows you hitting the ball, 
but not the movement of your opponent or 
depth of your shots, it becomes difficult to 
see accuracy and award AA3 marks linked 
to strategies and tactics.

• Ensure that you look at the range of 
advanced skills and the regularity with which 
they are repeated. This is why the timeline is 
such a useful tool for you to complete, to see 
if additional footage is required.

• Ensure that you are clearly visible. We 
expect rugby players to go into rucks and 
disappear from sight, but you can use 
zoom/player cam to track yourself around 
the playing area. Where possible, wear 
something that enables you to be identified.

• Ensure the evidence comes from a standard 
of competition that best reflects your ability.

• Decide with your teacher whether a live 
performance or video will best demonstrate 
your ability for moderation purpose.

• Don’t edit/crop the footage.

• For more support in gathering video 
evidence look for the teacher online 
standardisation (T-OLS).
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Graham Curry shows how 
pre-industrial sports such as 
mob football and shinty led to 
modern sports such as tennis 
and hockey, looks at class 
differences in sporting activity 
and explains how to apply this 
knowledge in exams

Mob games — sometimes 
referred to as folk games — 
were relatively widespread in 

pre-industrial Britain. It was largely the 
lower classes who took part, and they 
represented rival villages or parts of a 
town. Mob games were occasional and 
played on feast days or holy days, such 
as Shrove Tuesday, Christmas Day and 
Easter Monday. Their irregular nature 
was due to the fact that the lower classes 
had little free time for leisure, working 

How mob games 

6 days a week and using Sunday as a day 
of rest and religious worship.

It is incorrect to state that mob games 
had no rules. There were instructions on 
how to start and score, and there were 
forbidden areas such as churchyards. 
Murder was prohibited. Mob games were 
physically demanding and bordered on 
violence, and although injuries and 
accidental deaths did sometimes occur, 
they might be best described as exhibiting 
controlled ferocity. Some of the games 
are direct forerunners of the modern 
football forms now popular around the 
world, including association football 
(soccer), rugby union and league, and 
American football. Early  forms of the 
modern game of hockey were usually 
referred to as shinty and originated in 
the Scottish Highlands.

Types and characteristics
There were four general types of 
mob/folk games:

After reading this article:

• all will be able to demonstrate 
knowledge and understanding of the 
historical development of mob games and 
real tennis
• most will be able to analyse why some 
pre-industrial sports did not survive
• some will apply this understanding 
to enable them to evaluate the reasons 
for the involvement of certain classes in 
particular sports

Learning outcomes 

This article addresses the following exam 
board topics:

• AQA: sport and society (pre-industrial — 
pre-1780)

• Edexcel: sport and society (mob activities)

• OCR A-level: sport and society, socio-
cultural issues in physical activity and sport; 
AS: psychological and socio-cultural themes 
in physical education 

Exam links 
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How mob games 
 ■ Team games in which a player on 

foot or horseback attempted to propel a 
ball or similar object towards a goal or 
fixed point in order to register a score. 
These were the antecedents (predecessors) 
of football, hockey and polo.

 ■ Individual games in which a player 
hit a ball into a hole or through 
hoops. These were the antecedents of 
golf and croquet.

 ■ Team games in which a stationary 
person propelled a ball away from 
their person and scored by running 
between two fixed points. These were 
the antecedents of cricket and rounders. 

 ■ Ball games played against a wall 
or over a net. At their simplest these 
would involve striking the ball with the 
hand. These would be lower-class affairs 
and were the antecedents of all racquet 
games. At the same time, the upper-class 
game of real tennis was being played.

It is also possible to create a list of 
common characteristics held by these 
mob or folk games:

 ■ informal organisation
 ■ unwritten rules
 ■ regional variations
 ■ no fixed limit on territory or time
 ■ played on natural terrain
 ■ little or no role differentiation 

between players
 ■ little distinction between players  

and spectators
 ■ no outside agencies (referees) to  

enforce rules
 ■ relatively high levels of violence
 ■ emphasis on physical rather than 

skilful attributes
 ■ contest of local meaning only

Mob football

Mob football games can be defined 
as loosely organised local contests 
between teams of often unequal size, 
which were traditionally played on 
public holidays. In medieval times 
a succession of British monarchs 

attempted to prohibit the games, partly 
because they created public disorder 
but also because they interfered with 
archery practice, which was required as 
an effective weapon in warfare. Table 1 
shows a list of monarchs and other 
powerful individuals who prohibited 
forms of mob football.

Mob football was once a central 
part of popular culture in Britain, 
with games taking place in towns and 
villages from Cornwall to the Shetlands. 
During the nineteenth century most 
were banned completely but some 
were merely marginalised, effectively 
pushed to the edges of sporting society. 
Why did this happen?

The growing middle class saw 
these sporting activities as disruptive, 
violent and uncivilised. Participants 
often caused damage to property, and 
the events were regarded as unfitting 
for a society that was beginning to 
regard itself as beyond such low-status 
activities. Many of the games took place 
in the centre of towns, and shopkeepers 
and tradespeople — part of the middle 
class — were concerned about the 
disruption to business.

Public nuisance?
The classic example of a thriving mob 
football game being banned completely 
is the one that was held in the city of 
Derby. The game took place on Shrove 
Tuesday between representatives of 
the parishes of St Peter and All Saints. 
It was particularly competitive, and has 
been suggested as the origin of the term 
‘derby’ to denote a sporting encounter 
between local rivals. An inhabitant of 
the city wrote that:

‘ I know of nothing more detracting 
to the respectability of our town 
than the beastly and disgusting 
exhibition, absurdly called the ‘Foot-
ball play’…This relic of barbarism, for it 
deserves not a better name, is wholly 
inconsistent with the intelligence and 
the spirit of improvement which now 
characterise the people of Derby. ’Passing through Derby in the early 

nineteenth century, a Frenchman 
witnessed the annual mob football game 
take place. He was incredulous at the 
intense nature of the action:

‘ If Englishmen called this playing, it 
would be impossible to say what they 
would call fighting.

’’ ’Eventually, what was described 
in Derby as ‘a public nuisance’ was 
suppressed and by 1847 the game 
was eradicated, but only after special 
constables had been deployed and 
dragoons (mounted soldiers) had been 
summoned from Nottingham. 

Surviving mob games

Several examples of mob games survive 
to the present day. The most significant 
is Royal Shrovetide football, still played 
at Ashbourne, Derbyshire on Shrove 
Tuesday and Ash Wednesday. In this 
case, the rival teams are called Up’ards 
and Down’ards depending on which side 
of the River Henmore, flowing through 
Ashbourne, they were born. The object 

led to modern sport

Table 1 Prohibitions of mob football

Year Official Place

1314 Lord Mayor of London,  
on behalf of Edward II

London

1331 Edward III London

1389 Richard II London

1401 Henry IV London

1414 Henry V London

1424 James I of Scotland Perth

1457 James II of Scotland Perth

1471 James III of Scotland Perth

1474 Edward IV London

1478 Lord Mayor of London London

1491 James IV of Scotland Perth

1496 Henry VII London
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of the game is to score a ‘goal’ by striking 
the ball three times against millstones, 
both of which are now purpose-built, 
close to demolished mills that stand 
3 miles apart. The playing area is only 
restricted by the fact that churchyards, 
cemeteries and civic or private gardens 
are out of bounds.

So why has the Ashbourne game been 
able to survive to the present day, when 
the Derby version was banned? A number 
of factors helped the game survive:

 ■ A dedicated committee was formed.
 ■ Patriotic songs are sung — the 

national anthem is played before the 
start of the game to give it a more 
respectable and nationalistic air.

 ■ Celebrities are invited to start  
the game.

 ■ Ashbourne is geographically isolated.
 ■ Much of Ashbourne’s game takes 

place in the countryside rather than 
built-up areas.

Upper-class sports

Aristocrats and the upper classes took part 
in different sporting activities. Because 

they had a great deal of time at their 
disposal, they were able to enjoy sports 
that required many hours of involvement. 
These included country pursuits such as 
shooting and hunting. Fox hunting was 
only banned in 2004 — the activity 
probably lasted longer than comparable 
lower-class pursuits because of the 
involvement of upper-class people with 
considerable social prestige and power.

Real tennis

Real tennis was played by royalty, 
aristocrats and the upper classes in 
medieval times on expensive courts in 
the palaces of the wealthy. It was far 
more sophisticated than mob football, 
with a complex set of rules. The lower 
strata of society were excluded on the 
basis of social class, wealth, access to 
facilities and lack of free time. The game 
was an elitist sport but should still be 
seen as a predecessor of the modern 
version of tennis.

Just as the mob form of football 
remains in places such as Ashbourne, 
so real tennis is still played to world 

championship level. Like mob activities, 
it has been marginalised, though has 
not died out altogether. Although such 
sports have been overtaken by other 
forms of the game, certain groups have 
maintained interest in them, often 
because of their historic value.

King Henry VIII was an enthusiastic 
real-tennis player. His court — 
constructed in 1530 at Hampton Court 
Palace on the River Thames in London — 
still stands today. These early purpose-
built facilities were an indicator of the 
spending power of the aristocracy. 

Early modern sports

Cricket, boxing and horse racing were 
developed and codified well before 1800, 
which marks the real onset of the western 
European civilising process. We  can set 
them apart from other sports because 
they have largely retained their form of 
play from the days before the Industrial 
Revolution until today. A game of cricket 
in 1800 would be recognisable as a 
predecessor of the modern form — the 
same could not be said of football.

The 2017 Ashbourne Shrovetide football match
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The first cricket club was formed at 
Hambledon in Hampshire. However, its 
primary purpose was not really to play 
cricket, rather the participants consumed 
large amounts of alcohol and wagered 
heavily on the outcome. The game was 
generally dominated by the upper classes, 
who provided most of the batsmen while 
the lower classes toiled as bowlers. This 
mixing of classes was common in cricket, 
though the lower class were kept in 
their place by being forced to enter the 
field through a different entrance and 
being referred to on the scorecards by 
their surnames only.

Boxing also saw a mixing of the 
classes, where the lower classes fought 
and the upper classes acted as patrons or 
sponsors for the fighters, while wagering 
heavily on the outcome. Fighters were 
regarded as little better than racehorses 
in the way that they were ‘owned’ and 
‘employed’ by their upper-class patrons.

Horse racing is known as the ‘sport 
of kings’ due to its links with the upper 
classes. ‘The greatest flat race in the 
world’, the Epsom Derby, was first run 
in 1780 and, apart from several years 
during the Second World War and 

the late 1940s, the race was always 
run in midweek, only changing to 
Saturday in 1995. The Grand National 
was traditionally run on Friday and 
only changed to Saturday in 1947. 
The   Cheltenham Festival still takes 
place from Tuesday to Friday. This policy 
was, and possibly still is, a deliberate 
attempt to exclude working-class 
spectators, as it would be expected that 
the vast majority would be engaged in 
employment during midweek. In terms 
of spectators, the aristocratic controllers 
of horse racing were employing their 
own class exclusion clause in preventing 
the lower classes from attending 
prestigious race meetings.

In exams

Understanding the role that social class 
plays is probably the most important 
part of the sport and society sections of 
the various PE courses. Try to note which 
kinds of activity were played by which 
parts of society, and be able to give 
examples. The easiest are the two sports 
that form the central part of this article: 
mob football and real tennis. Use the 
former as an example of participation 
by the lower classes and the latter as 
an illustration of aristocratic and upper-
class involvement.

Try to weave in other aspects, such as 
the time available for each class and the 
reasons for this. The lower classes had 
little time on their hands in which to 
participate in sport — in pre-industrial 
Britain they would spend the hours of 
daylight working in the fields. If they 
migrated to urban environments in 
search of work in factories for increased 
monetary rewards, they would have been 
committed to 12-hour working days. 
Sunday was a day of rest and worship, 
which left only holy days (‘holidays’) 
when they could participate in their 
favoured activities.

By contrast, the upper classes had 
plenty of time available and enormous 
spending power. Post-industrial Britain 
saw the introduction of extended free 
time in the form of Saturday afternoons 
off. Rational recreation was replacing the 
popular forms and the lower classes were 
able to be regularly involved in sport.

Graham Curry is an author and PE teacher.

For a summary of other 
present-day mob games, see 
www.hoddereducation.co.uk/
pereviewextras

PEReviewExtras

Mob games were prohibited 
partly because they created public 
disorder but also because they 
interfered with archery practice
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Sport, commercialism 
and the media
OCR
John Ireland evaluates the 
impact of corporate interests 
on sport, performers and 
society

It is important to appreciate the scale, 
escalating popularity and wealth-
generating potential of sport through 

media revenue and sponsorship.

American football’s 2017 Super Bowl 
exemplified the growth of commercialism 
in major team sports. Lasting more than 
4 hours, this spectacle was viewed by a US 
audience of 112 million, who saw the 34–28 
defeat of the Atlanta Falcons by the New 
England Patriots. For the first time ever, 
play went into overtime, and the Patriots 
recovered from 25 points down in the last 
quarter to achieve victory.

The US television audience shared the  
unfolding drama with viewers from 180  
countries. Commentary was broadcast in 
25 languages. Although a major showpiece, 

the Super Bowl is not the largest event by 
international standards, but these figures 
endorse the relationship between global 
appeal and commercialised sport. 

Football was not the only attraction. 
Viewing figures increased during the half-
time performance by Lady Gaga, and the 
public could bet on which of her songs 
would be featured first. Advertising revenue 
for the event was $385 million, with a 
30-second advert costing $5 million.

Although it made exciting viewing, the 
game appears to have been secondary to the 
business of generating profit.

Sport and the media

In the UK, there has been a 25% rise in the 
time spent by fans watching sport via media 
outlets. Data evidence of this increase has 

 exam focus
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been compiled taking into account terrestrial, 
satellite, pay-per-view subscription and 
mobile appliances like smartphones. Larger 
viewing figures and use of innovative media 
outlets are indicators of growing public 
interest and increased spectatorship.

A report in the Daily Telegraph showed 
that UK sport has grown into a £20 billion 
industry in the last 10 years, supporting 
450 000 jobs. The newspaper predicted 
continued expansion and concluded that ‘this 
is only a beginning of a greater bonanza’.

Sponsorship is a major source of finance. 
Barclays Bank has been a longstanding 
sponsor of the England’s Premier League, 
and in 2015 its investment totalled 
£40 million. In the future Barclays will remain 
as the official bank, but Cadbury will take 
the major sponsorship role. The league has 
decided to diversify providers and have 
sponsors for individual categories, in a model 
similar to the Olympics. For example, Nike 
will sponsor the footballs.

The sporting climate in the USA is even 
more lucrative. Almost half of local television 
deals covering the USA’s big four sports will 
expire in 2019. Due to growing consumer 
demand, estimates suggest that when 
rights are renegotiated they will be worth 
$73 billion, a growth of $13 billion since 2014.

Professionalism

Although globalisation and media innovation 
have stimulated commercial growth during 
the twenty-first century, the advent of 
professionalism provided the origin of sports 
business. Today the term ‘professional’ 
is associated with qualities of prowess, 
endeavour and mental toughness (Box 1). 
In the late nineteenth century it simply 
referred to those who were paid to play. 

Many sports, such as athletics, opposed 
professionalism, believing that remuneration 

would destroy the moral values and Christian 
associations that amateur sports embodied. 
In this era, the amateur belonged to the 
upper classes, and as performers they were 
often treated as superior to their professional 
counterparts. For example, until the 1950s 
the England cricket team required the captain 
to be amateur. It was assumed that only a 
‘gentleman’ of such status would have the 
intellect and diplomacy to lead.

Professionalisation of team sports 
began in the latter part of the 1800s, as 
the urbanised working class were granted 
increases in wages and leisure time. They 
sought sport as entertainment, and this 
demand created the need for participants 
who were skilled professionals. 

Two phases of professionalism led to the 
modern era of commercialism:

 ■ regulated professionalism
 ■ deregulated professionalism

Regulated professionalism

The Football Association (FA) elected to 
allow payment of players in 1883. This 
move was overseen by Charles Alcock, often 
referred to as the ‘father of modern sport’. 
His management skills ensured no acrimony 
between clubs remaining amateur and those 
entering professionalism. 

Professional clubs required an income 
stream. They built grounds in urban areas 
and monitored their finances through the 
new mechanical turnstile machine, which 
registered the number of spectators as they 
paid to enter the ground. 

Prosperity was dependent on spectator 
attendance and crowds tended to be local 
and parochial. The terraces in the cities 
and larger towns were filled every week, 
but the clubs were strictly controlled by 
the FA and profits were shared between 
league members.

Players were regulated, owned and 
managed by their clubs. Wages were 
controlled. Players could be transferred only 
when it suited the team to which they had 
signed. This stringent regulation gave control 
to the FA, which purposely limited the 
business potential both of clubs and players. 

The 1953 FA Cup Final, held at Wembley 
and famous for the performance of Stanley 
Matthews, signified the end of this phase. 
The game was the first FA showpiece to 

be televised, and the opportunity to watch 
sport was now no longer restricted to those 
prepared to travel to the stadium.

Deregulated professionalism

Arguably the most important change 
in football came when the maximum 
wage was abolished in 1961. Johnny 
Haynes (Fulham and England) became 
the first £100 per week footballer. Wages 
were no longer uniform and rates were 
differentiated within teams. By the 1970s 
players were granted ‘freedom of contract’. 
The resulting acceleration of players’ salaries 
caused repercussions throughout the 
professional team sports industry. Clubs 
came under pressure to generate and 
retain more revenues.

Inevitably, fiscal demands were met by 
increasing admission charges. Football also 
looked towards media and sponsorship to 
achieve monetary targets. The structure that 
previously shared profits to support smaller 
clubs was dismantled.

Commercialisation

With the golden triangle in operation, 
the ultimate step into commercialism came 
with cash investment from Sky television, 
leading to the establishment of the Premier 
League in 1992. The league now has the 
largest global audience in the world, being 
broadcast to almost 650 million receivers.

Football and sport in general entered 
a new era of the ‘electric turnstile’ (i.e. 
subscription to sports channels on satellite 
television), depending heavily on new 
delivery platforms to promote home-
based entertainment. Media mogul Rupert 
Murdoch described sport as the ‘battering 
ram’ of the media industry, as it has become 
the single largest driver in the take-up 
of subscription to satellite, cable and 
digital television. 

The popular view among sports 
sociologists is that the media have no 
inherent interest in sport, seeing it merely 

Pay-per-view  A facility that allows fans to 
pay to watch selected events at home.

Golden triangle  The relationship between 
sport, media and sponsorship.

Key terms 

Box 1 Qualities of a 
modern professional

• Prowess

• Skilfulness

• Endeavour

• Commitment

• Mental toughness

• Psychological resilience
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as a vehicle to generate advertising revenue. 
As seen in the case of the 2017 Super Bowl, 
sport has become a lead accessory in a 
broader showcase of entertainment.

See pp. 20–21 for a poster describing the 
impact of commercialism on other sports.

Commercialism and technology

Commercialism has enabled the development 
of technology in all elite sports. Devices have 
been introduced to help officials make correct 
judgements, while some developments have 
impacted on performance.

Television

The television match official (TMO) has 
become common in both codes of rugby, 
and football has implemented goal-line 
technology. Hawk-Eye monitoring and 
thermal imaging aids umpiring decisions on 
leg-before-wicket (LBW) and edged catches 
in cricket. The Zing wicket system provides 
verdicts in close run-out situations.

Marginal judgements can be viewed 
by the crowd, which adds excitement, 
and spectators have the reassurance that 
outcomes are fair and accurate. On the other 
hand, reviews take up time and slow down 
play. The spontaneity of human judgement 

is taken away. Although it is fallible, this is 
central to the theatre of sport.

Playing surfaces

Playing surfaces have been upgraded to 
pristine standards to ensure the sporting 
product is seen at its best at all times. 
For example, the square at the Melbourne 
Cricket Ground (MCG) is replaced annually 
by an externally manufactured surface. 
Pitches produced are 50% artificial and 
guarantee the best conditions for all-
round cricket performance for globally 
viewed test matches. 

In the UK it is rare to see Premier 
League football and international rugby 
played on heavy grounds. Advances in 
horticultural science have responded to 
consumer demands and produced surfaces 
that comprise sand, artificial fibre and a 
grass-root system.

Good surfaces improve the quality and 
consistency of performance and also provide 
a safer environment for players. The gold 
medal performance of the Great Britain 
women’s hockey team at the Rio Olympics 
was achieved on a fully irrigated artificial 
pitch. These conditions facilitate an extremely 
fast game while supporting skills.

Other technology

Commercialism has created demand for 
technology of a more intricate nature. 
Cycling has progressed significantly, with 
innovations such as improved aerodynamic 
helmets and a wireless electronic gearshift 
that is more efficient than manual operation. 
These factors have improved sprint speeds, 
influenced tactics and made the sport more 
appealing to the casual spectator.

Television coverage of the Tour de France 
pioneered the use of micro-cameras attached 
to selected riders to bring the armchair fan 
closer to the action. These images conveyed 
a sense of how precise the riders must be to 
avoid collisions. 

Commercialism and performers

Pathways towards excellence have been 
clearly defined since sport has become 
business orientated. Potential Olympians are 
developed through World Class Programmes 
while academy systems operate in rugby and 
football. In the latter, youngsters are often 
signed at primary school age. While this is 
good for discipline and skill learning, such 
commitment may impinge on education and 
the holistic development of the child.

The Great Britain Olympic hockey team achieved 
their gold medal on an artificial pitch
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Professional performers can commit to 
full-time training. The intensive training 
regimes undertaken by Olympians Kelly 
Holmes and Mo Farah are examples of how 
excellence is promoted when sport becomes 
an occupation. By comparison Roger 
Bannister, who in 1954 ran the first 4-minute 
mile, trained during his lunch break and was 
a full-time medical student. 

Great Britain’s Olympians have returned 
outstanding results, and standards across 
all top-class sport have soared due to 
professionalism. However, being a full-time 
athlete is accompanied by psychological 
strain. On retirement, Jessica Ennis-Hill 
revealed that while her time in the limelight 
had been a privilege, she was relieved to be 
free from the emotional stress.

Celebrity and sensation

A top-class footballer is no longer the 
contracted ‘labourer’ he was in the regulated 
era of professionalism. Many contracted 
performers experience celebrity lifestyles 
and enjoy lifelong financial security, whereas 
financial security was not guaranteed in pre-
commercial days. Wayne Rooney rejected 
an offer of around £650 000 per week after 
tax to play football in China. The media have 
projected Rooney as a global icon, with a 
lifestyle similar to a Hollywood film star. 
His status as a public figure has appeal, but 
constant attention impinges on privacy and 
inhibits social freedom.

By comparison, the pre-commercial 
examples of Stanley Matthews and Roger 
Bannister were private people who were 
allowed to enjoy life away from the public 
gaze. They were not media celebrities. 
Their achievements were chronicled 
by the radio, cinema news items and 
cigarette cards.

During interviews and post-match 
assessment, the media sometimes 
seek to sensationalise performance 
outcomes. Interviews in the 1950s were 

characteristically respectful and gave praise. 
Today athletes are more accountable to the 
audience. While the victor is glorified, the 
vanquished are asked to describe feelings 
of failure. Mistakes are clinically analysed by 
studio pundits. Although entertaining, public 
evaluation on this scale is a source of anxiety 
that did not exist prior to commercialisation.

Conversely, a glorified athlete may 
emerge as a sporting hero. Appearances in 
the limelight can be financially beneficial to 
performers. However, heroic status is often 
ephemeral (i.e. it only lasts for a short period 
of time) as the media need a constant stream 
of new stars to satisfy consumer demand.

Commercialism and society

The operation of business within 
contemporary sport cannot be considered 
as a factor outside the framework of 
society. Nicola Adams, twice Olympic boxing 
champion, is an inspirational figure both as 
an athlete and conveyer of sporting values. 
Having recently become a professional, she 
also shows that commercialism gives women 
opportunities in a sporting world that was 
once the preserve of men. 

On the downside, sporting events are 
now scheduled to attract audiences of 
armchair viewers, who have unlimited 
access to sport. While such availability 
provides revenue and a source of pleasure, 
it has encouraged spectatorism. This 
trend develops sedentary habits and may 
be responsible for falling numbers of 
participants in traditional amateur sports.

A loss of sportsmanship?

The aspirations of UK society have changed, 
influenced in part by lifestyle trends of 
other countries. The Australian approach to 
creating growth in the sporting audience 
has been adopted for business purposes in 
the UK. Commercial enterprise has seized 
opportunities to ensure sport adheres to 
changing public expectations in this country. 
Therefore, it has become a consumer 
commodity that needs to entertain to 
satisfy demand.

Australian media tycoon Kerry Packer 
developed his own brand of one-day 
cricket in 1977 for commercial purposes. 
World Series Cricket was the first limited-
over cricket played under lights, with stars 

from all playing countries receiving lucrative 
contracts to play. Nicknamed ‘Packer’s cricket 
circus’, the series changed the sport forever. 
It undermined the conventions and ethos of 
the traditional game, but was successful, so 
the model could not be ignored. Its legacy is 
evident in contemporary British sport.

There are also concerns over the 
‘Americanisation’ of traditional sports in 
the interest of financial gain. While it is 
unlikely that baseball and American football 
will become major games in the UK, the 
influence of US culture has been felt in our 
sporting ethos. A ‘win at all costs’ attitude 
and ‘second is first loser’ mentality has now 
begun to prevail. Although this zero sum 
approach has increased the competitiveness 
desired by sports fans, the central and 
original ethic of sportsmanship has 
been compromised.

The lure of money has attracted 
undesirable figures to sport, with bribery, 
match fixing and the use of illegal 
substances to enhance performance being 
negative consequences. 

Conclusion

The culture of sport and society are 
intertwined and reflective of each other. 
Commercialism has manipulated sport to be 
a spectacle of instant drama and intensive 
action. Performers are now expected to 
entertain. The era has passed when sport 
was considered an esoteric appreciation, 
requiring the spectator to have patience 
and understand the process of play. Today’s 
society demands instant gratification and 
sport is an element that satisfies this. It has 
become a brand of entertainment compatible 
with twenty-first century consumer lifestyles 
and can be enjoyed by people who know 
little about the intricacies of performance. 
Whether this has diluted the qualities and 
values of sport is a matter for debate. 

Whichever view is taken, it cannot be 
denied that while having the capacity to thrill 
large audiences, the image of contemporary 
sport is one of equality and inclusion. By 
moving with the times, sport is helping to 
shape a fairer society. Spectatorism  People who watch an 

excessive amount of sport and prefer 
spectating to participation. 

Zero sum  A term applied to the ethos of 
US sport, meaning ‘winner takes all’.

Key terms 

John Ireland is a recent winner of the 
North West Teacher of the Year award.
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Interview 
with Becky 
Merchant

James Pillinger interviews 
Becky Merchant, who has 
over 100 caps for the Scottish 
women’s hockey team

JP  Good morning to you. I guess you have 
been training already today?

BM  Yes, I was at Edinburgh University’s 
Centre for Sport and Exercise at 6.00 a.m.  
I had a Scotland squad weights session. 

JP  What does that consist of?

BM  We start with an extended warm-up 
in which we follow the RAMP principles:

 ■ Raise heart rate and body temperature 
for 2–4 minutes

 ■ Activate muscles used in the session 
for 5–6 minutes

 ■ Mobilise the joints required in the session 
for 6–8 minutes

 ■ Potentiate — we replicate the movement 
patterns to be used in the session

All the movements are hockey specific. In 
fact, everything is also position specific and 
based on previous and repeated screening/
testing of individual’s weaknesses.

JP  What do you do in a typical session 
after a warm-up?

BM  I follow an individualised programme, 
which currently includes deadlifts, cleans, 
lunges and pulling exercises. 

On a Monday evening I also have a 
speed session on the pitch at Fettes College 
in Edinburgh. The team has a sprint coach 
who helps with our sprint mechanics. 
The drills focus on our acceleration and 
agility — it is important that I can change 
direction quickly in hockey. We also do 
some plyometric exercises. 

JP  Please outline the rest of your training  
week.

BM  I do a hot yoga session on a Tuesday 
(at 6.30 a.m.) and then, after a full day 
of teaching and coaching, I have club 
training from 7 until 8.30 p.m. I play for 
the University of Edinburgh. We have won 
the National League and Cup in the last 
2 years and represented Scotland at the 
European Club Championships in Prague 
earlier this year.
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JP  Why yoga?

BM  Yoga develops my gluteal, hip and 
lower back flexibility and also my core 
strength. I have not been injured anywhere 
near as much since I started practising 
yoga. Hot yoga is great for aiding flexibility 
during the session and it’s useful for 
acclimatisation training in the lead-up to 
tours or matches in places such as Spain 
and South Africa.

JP  What do you do during club training  
sessions?

BM  We play small-sided games for short 
duration at high intensity. We also do 
overload drills, e.g. four vs three or six vs 
four, which improve our decision-making in 
pressure situations.

JP  What about training for the remainder  
of the week?

BM  I have a weights session on 
Wednesday morning and a national squad 
session on the pitch at Stirling University 
in the evening. We do a lot of interval 
running at the pitch sessions and play 
small-sided games — it is exhausting.

Thursday is a repeat of Tuesday, and on  
Friday I do another weights session at  
6.30 a.m.

On Saturday I have a club match and 
on Sunday the full national squad has 
two 2-hour pitch sessions at the National 
Hockey Centre in Glasgow. 

JP  How do you analyse team and 
individual performances in the games?

BM  Video feedback is the main form of 
performance analysis. All games will be 
filmed and tagged. We will have immediate 
access, after the game, to our individual 
clips for self-analysis. The head coach also 
looks at key performance indicators, which 
tend to focus on how we have defended 
and attacked in the D. Although these are 
initially presented as statistics, we tend to 
spend more time discussing the clips and 
how behaviours and decisions result in 
certain statistics.

JP  Do you analyse opponents before you  
play them?

BM  Yes — we look at the opposition in 
our lines (i.e. all the forwards together) 
and perform a SWOT analysis (strengths, 
weaknesses, opportunities, threats). 
We will look at the tactics they use and 
consider how we can outwit them. For 
example, the forwards will look at how 
the opposition tends to set up at the back 
of the pitch — this will determine how we 
press (defend high on the pitch). I am in 
the penalty corner defence team so I will 
also watch the opposition’s penalty corner 
attack before we decide how best to set 
up and run our defence.

JP  How do you protect yourself when 
defending a penalty corner?

BM  We practise a lot so we know exactly 
what we are doing and fully understand 
the positions we should assume to best 
defend the goal, but also to minimise the 
risk of injury. I wear a face mask, a gum 
shield, shin pads and protective gloves, 
much like cricket batting gloves. In fact, 
I wear a left-hand glove throughout the 
game and I always wear shin pads and a 
gum shield (fitted by a dentist) for every 
game and training session.

The shape of some sticks is designed 
specifically for drag-flicking, and the high 
carbon content of sticks means that the 
ball can travel at speeds of over 100 km h–1. 
I always wear suitable protective 
equipment and clothing. I love playing 
hockey too much — I don’t want to miss 
any games through an injury that could 
have been prevented.

JP  Do you use any other technology to 
help optimise your performance?

BM  We use heart rate monitors during 
all training sessions. We are expected 
to work above 90% of our maximum 
heart rate for at least 40 minutes during 
a training week. All of our substitutions 
during a game will be based on heart 
rate and the fatigue caused by extended 
periods in the anaerobic training zone. The 
coaches’ aim is to remove a player from 
the pitch before fatigue has a negative 
impact on performance and their heart 
rate must recover appropriately before 
returning to the field.

James Pillinger is a performance analyst 
for Scottish Hockey and Cricket Scotland, 
and head of physical education at Fettes 
College, Edinburgh.

JP  Do you use the global positioning  
system (GPS)?

BM  Yes — a GPS unit is inserted into 
our playing tops, on our back. This tracks 
all our movement but what interests the 
coach most is the number of metres that 
we cover at speeds of over 19 km h–1. 
We refer to these as high-intensity 
metres and the minimum requirement 
for each player is 350 m. My personal best 
is 1100 m but it depends on how many 
minutes you play. 

JP  Do you find GPS data useful?

BM  I find it motivational and it assists 
with my goal setting. I also recognise 
the importance of executing skills and 
movement at high speed — it is often 
what separates good teams from great 
ones. That said, it does not assess decision-
making, which is so important in hockey.

JP  Cricket uses technology to inform 
the umpire and engage spectators. Does 
hockey use technology in the same way?

BM  All umpires have radio microphones 
to communicate with each other and in 
tournaments we have a review system 
where players can challenge a decision and 
refer it to the third official, who can look at 
multi-angle slow-motion replays to ensure 
an accurate and fair decision has been 
made. I believe there are far fewer disputes, 
and players have better relationships with 
the officials now that technology can 
remove officiating mistakes. 

At some tournaments, spectators can 
watch replays on big screens, and I believe 
effective use of rolling substitutions has 
improved the viewing experience. There 
is rarely a drop in playing intensity and 
games are far more exciting as a result. 
There has been increased media coverage, 
sponsorship and commercialisation in 
hockey since 2012 and I have no doubt 
that the amazing performance of the 
Team GB women’s team in Rio 2016 
will have helped.
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