
A-level physical education

eMagazine  
now available 

April 2020     Volume 15     Number 3

The effects  
of an audience
Do spectators help or hinder sports performance?

Motivation  
and recovery
Interview with  
Super League’s Toby King

Exam focus  
on key topics
Muscle fibres and biomechanics

Defeating doping  
at Tokyo 2020
UKAD’s deputy head of  
testing explains how

1515
YEARSYEARSThe effects 

PE_Rev_15_3_CC_Print.indd   1 13/02/2020   14:55



IN THIS ISSUE

How to subscribe
For details of prices and ordering information go to  
www.hoddereducation.co.uk/magazines or contact  
magazine subscriptions, Bookpoint Ltd, 130 Park Drive,  
Milton Park, Abingdon, Oxfordshire OX14 4SE 
tel: 01235 827827, fax: 01235 400401 
e-mail: subscriptions@bookpoint.co.uk

For support with access to the PE REVIEW online archive 
e-mail: customerservicemags@philipallan.co.uk

Published by Hodder Education, an Hachette UK company, Blenheim 
Court, George Street, Banbury, Oxfordshire OX16 5BH.

ISBN: 9781510470743

Use this ISBN to order more copies at  
www.hoddereducation.co.uk

© HODDER & STOUGHTON 2020 
ISSN 1745-5715

Cover image: DPA Picture Alliance/Alamy. Other photos are reproduced 
by permission of TopFoto, soupstock/Maridav/sportpoint/Andrey 
Burmakin/vic&dd/canbedone/Drazen/show-m/master1305/Igor 
Kardasov/Miklos Lissa/satura_/Fotolia/Adobe Stock.

Publishing editor: Ollie Judkins 
Artwork: Ken Vail Graphic Design 
Printed in Great Britain

All website addresses in the magazine  
are correct at the time of going to press.  
PE REVIEW takes no responsibility for the  
content of any recommended sites.

Editors
Symond Burrows

Sue Young

PE Department, Greenhead College, 
Greenhead Road, Huddersfield HD1 4ES

tel: 01484 422032  
fax: 01484 518025

For editorial enquiries  
e-mail: magazines@philipallan.co.uk

2 2 Careers after PE: sport and the law

PE REVIEW is also available 
as an eMagazine:

 Downloadable to any 
two devices

 Lets you add, edit and 
organise personal notes

 Ongoing access to the 
whole volume  
(no expiry date)

Student subscriptions can be purchased 
and set up through your school at:
www.hoddereducation.co.uk/magazines

eMagazines

1 2 Exam focus: muscle fibres 
and biomechanics

PE_Rev_15_3_CC_Print.indd   2 13/02/2020   14:55



 2 Sport and society: rugby and the  
Pacific islands
Adam Morton

 7 Sport, spectators and social  
facilitation
John Ireland

 12 Exam focus  
Muscle fibres
Anna Snook

 16 The effects of an audience
John Ireland

 18 Interview with Super League rugby  
player Toby King
Sue Young

 22 Sport and the law: an interview  
with Mark Hovell
Andy Wrathall

 24 Doping and the Olympic Games
Daniel Ashworth

 28 From A-level PE to university: 
get excited about the world of sport
Joanna Davison

 30 Exam focus  
Biomechanics and trampolining
Keri Moorhouse

 34 Strategies to minimise social  
inhibition
John Ireland

IN THIS ISSUE CONTENTS
PE Review

Volume 15    Number 3    April 2020

Free online resources
No log-in required. For this issue’s extras go to:
www.hoddereducation.co.uk/pereviewextras

 Poster: the effects of an audience
Print out and display this issue’s centre pages

 Exam-style questions 
Check your answers to the questions on  
pp. 6, 15 and 33

...and more

eMagazine users click this icon for extras

2 4

1 6

The fight against doping 
at the Olympic Games

Poster: the effects 
of an audience

PE_Rev_15_3_CC_Print.indd   3 13/02/2020   14:55



Through this case study of rugby union and 
the Pacific islands of Fiji, Samoa and Tonga, 
Adam Morton explores the sociological 
themes of globalisation  
and commercialisation

Sport and society
Rugby and the  
Pacific islands 
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N early 20% of all professional 
rugby players in the world 
can claim heritage from one 

of the Pacific islands of Fiji, Samoa 
and Tonga, despite all three countries 
having a combined population of little 
more than a million (approximately the 
same as Birmingham). Arguably, the 
islands’ national sides are yet to fulfil 
their potential on the pitch in the 15-a-
side game, and all three are classed 
as Tier 2 nations by the international 
governing body (World Rugby).

However, to be fully understood, 
the performance of the Pacific 
island teams must be viewed in a 
sociocultural context which, largely 
driven by financial considerations, 
includes the lack of availability of 
some of their best players. With this in 
mind, we can look at how the process 
of globalisation led to rugby arriving 
in the Pacific islands and the more 
recent impact of commercialisation. 

Globalisation  The development of sport on 
an international level.

Commercialisation  Generating profit 
through sport.

Key terms 

Globalisation 
Rugby was first introduced to the 
Pacific islands in the late nineteenth 
and early twentieth centuries, arriving 
in Fiji (then a British colony) through 
soldiers and expatriates from Britain 
and New Zealand, and in Samoa 
and Tonga through the church, 
missionaries and sailors. This was 
typical of the spread of sports across 
the globe at the time.

This process of globalisation, which 
saw the diffusion of games such as 
rugby and cricket across the British 
empire in particular, is reflected in 
the major nations playing these sports 
today. Likewise, the link between the 
British armed forces, Fiji and rugby 
remains strong, with a significant 
number of soldiers of Fijian origin 
playing rugby for the British Army.

The subsequent formation of 
national teams and governing bodies, 
alongside the creation of the game’s 
international governing body, saw 
the introduction of international 
competition between the Pacific 
island nations and other rugby-
playing countries. While the first  
Rugby World Cup took place in 
1987, it wasn’t until the 1995 World 
Cup in South Africa that growing  
global public interest and media 
attention was sufficient to bring 
about the professionalisation of a 
sport which had hitherto remained 
amateur.

On the field there was one player 
who did more than any other to 
change the face of the sport. Born in 
New Zealand to Tongan parents, Jonah 
Lomu dominated the rugby headlines 

AQA Emergence of globalisation of sport in 
the twenty-first century.

Edexcel The factors leading to the 
emergence and development of 
modern-day sport, globalisation of sport, 
commercialisation of sport.

OCR Emergence and evolution of modern 
sport, commercialisation and media.

Exam links 

Table 1 Impacts of commercialisation on sport

Impact on… Positives Negatives

Performer Greater funding and support available for elite performers
Athletes can be full-time professionals
Extra grassroots funding

Pressure to perform increases risk of injury and deviance
Commercial commitments may impact training and recovery time
Media intrusion on athletes’ lives
More marketable athletes receive more money

Audience Increased opportunities to view sport
May increase participation

May increase spectating but decrease participation
Advert breaks and match times to suit TV
Ethical concerns, e.g. gambling companies sponsoring football
Increased cost of tickets or subscription TV

Sport Greater funding, profile, facilities and investment
Professionalisation may increase standards of performance

Media has greater influence (e.g. over kick-off times)
Less popular/marketable sports are marginalised (e.g. women’s 
and disability sports)

Jonah Lomu was rugby’s 
first global superstar
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a World Cup, does not always  offer a 
sound return on investment. As well 
as this absence, there is also the 
possibility that these players will 
return to their clubs injured.

Although this is true for all 
international players, the issue is 
significantly more problematic for 
Fijian, Tongan and Samoan players, 
as their national unions are unable 
to afford to pay clubs to compensate 
them for the absence of players on 
international duty. In England,  for 
example, the national governing body 
(the RFU) pays Premiership rugby 
clubs international player credits of 
up to £80,000 per player.

The result is that some Pacific 
island players are faced with a 
stark choice between a lucrative 
club contract and the honour of 
representing their country. Inevitably, 
some choose to continue to earn a 
living and support their families and, 
as a direct consequence, Fiji, Samoa 
and Tonga are shorn of some of their 

rugby as a televised sporting spectacle 
meant that players were increasingly 
valuable in terms of advertising and 
sponsorship, feeding in to the golden 
triangle.

Golden triangle  Describes the 
interdependent relationship between sport, 
the media and business.

Key term 

One consequence of commercialis-
ation was greater movement of 
players around the globe, particularly 
from the southern hemisphere to 
the financially lucrative European 
leagues.

Club vs country

Players from Tonga, Fiji and Samoa 
are highly sought after. However, this 
creates conflict when they are called 
up for international duty. From a club 
perspective, signing players who are 
likely to be unavailable for significant 
periods of the season, such as during 

in 1995 and was undoubtedly rugby’s 
first global superstar. While the 
prominence of Pacific island rugby 
players is not down to him alone, 
rugby clubs across the world were 
eager to discover the next Jonah 
Lomu.

Commercialisation

With rugby increasingly commercially 
attractive in terms of advertising 
and sponsorship, the sport turned 
professional in 1995. The arrival of 
professionalism and commercialisation 
provided opportunities and challenges 
for players, spectators and the sport 
alike (Table 1).

Rugby players were increasingly 
seen and treated as commodities — 
skilled and physically able bodies to 
be bought or sold in the pursuit of 
success on the field and profit off it. It 
is this treatment of players and sport 
as a potential source of profit that 
is at the heart of commercialisation. 
The exposure of global audiences to 

Tongan fullback Telusa Veainu plays for 
Leicester in the English Premiership
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World Rugby reportedly invested 
£60 million to support the Tier 2 
nations in the lead up to the 2019 
Rugby World Cup, but Fiji, Tonga and 
Samoa continue to face significant 
barriers to their progress. There are 
two commonly suggested solutions 
that might allow the Pacific island 
nations (and other Tier 2 countries) 
to compete more successfully on the 
world stage:

 ■ Players who have a limited number 
of caps for Tier 1 countries could be 
allowed, after a stand-down period, to 
represent a Tier 2 side for which they 
are eligible.

 ■ World Rugby takes a more active role 
in supporting players (and their clubs) 
to ensure they are not financially 
disadvantaged by representing their 
country. 

The economics of sport 

In a view described as historical 
materialism, Karl Marx regarded 

Players earn in the region of 
£25,000 per game playing for England 
— significantly more than the average 
annual salary in the Pacific islands — 
while the RFU also compensates their 
clubs for their absence.

As well as being denied access to 
many of their best players, the Pacific 
islands (along with other Tier 2 teams 
such as Japan, Georgia and the USA) 
are not involved in either of the two 
leading annual international rugby 
tournaments: the Six Nations and the 
Rugby Championship. As a result, 
they have limited opportunities to 
develop through competing with 
Tier 1 sides.

When the Pacific island teams do 
play Tier 1 nations, these games are 
almost exclusively ‘away’ fixtures in 
which the larger, wealthier unions 
take most of the profit from ticket 
sales, media deals and sponsorship. 
England, for example, have never 
played Samoa in Samoa. 

best players. Prior to the 2019 Rugby 
World Cup, several high-profile 
players announced their retirement 
from international duty for these 
countries, while some players who 
chose to represent their country were 
released by their clubs and faced the 
task of finding a new club contract 
after the tournament.

Eligibility issues

Many players with Pacific island 
heritage are eligible to play for other 
teams, and the lack of resources in 
the Pacific islands means players are 
less likely to choose to play for Fiji, 
Samoa or Tonga over somewhere like 
England. Consider the effect if the 
following England World Cup squad 
members had chosen to play for the 
Pacific islands for which they were 
also eligible:

 ■ Mako and Billy Vunipola (Tonga)
 ■ Manu Tuilagi (Samoa)
 ■ Joe Cokanasiga (Fiji)

Manu Tuilagi playing for England 
in the 2019 Six Nations
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Adam Morton teaches PE at Mill Hill 
School, London.

1 Explain the concept of globalisation and 
how it took place. (4 marks) 

2 Outline the factors contributing to the 
commercialisation of sport. (4 marks) 

3 Describe the positive and negative 
impacts of the commercialisation of sport on 
performers, audiences and sports. (6 marks)

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

PEReviewExtras

Exam-style questions Exam-style questionsfinancial considerations as the 
fundamental determinant of human 
actions. It is easy to see how this 
perspective might be used to explain 
the impact of commercialism on 
rugby and sport more generally.

The question of profit certainly 
accounts for the lack of Tier 1 
nations playing test matches in the 
Pacific islands, as they can generate 
significantly more profit by playing 
at home in larger stadiums where 
ticket prices are higher. Likewise, 
profit explains the vast differences in 
television revenue and broadcasting 
rights deals between various 
national sides and professional 
leagues in different countries. BT 
Sport, for example, reportedly paid 
in excess of £152 million for a 4-year 
deal to show the English Rugby 
Premiership, while Premier Sport 
paid in the region of £30 million for 
a 3-year deal with the Pro14 league.

That these leagues are 
formally known as the Gallagher 

Premiership and the Guinness 
Pro14 demonstrates the inf luence 
of sponsorship, with companies 
willing to pay significant sums of 
money to be associated with popular 
events. Similarly, adver tising 
revenue ref lects the profile of 
sporting events, with businesses 
competing financially to appear on 
advertising hoardings and during 
televised commercial breaks.

Conclusion

We have seen how rugby union 
spread to the Pacific islands 
through  the inf luence of the 
church, British empire and military. 
Likewise, the commercialisation 
and professionalisation of rugby 
union resulted from growing public 
and media interest in the sport and 
has led to the commodification of 
athletes and the sport itself. While 
these processes have benefitted some 
of the more established and wealthier 
Tier 1 nations, it is difficult to argue 

that Fiji, Samoa and Tonga have not 
been disadvantaged. 

Ultimately, the success of the 
Pacific island rugby teams is not about 
ability, talent or hard work. Instead it 
is shaped by financial considerations, 
and this is what makes this such an 
interesting and relevant case study 
from a sociocultural perspective.
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Sport, spectators 
and social 
facilitation

On becoming the first person 
to run a marathon in under 
2 hours, Kenyan athlete Eliud 

Kipchoge said:

‘ I believe no human is limited. ’His achievement was made 
possible by several factors. Kipchoge 
had trained methodically, taking 
advantage of scientific applications of 
physiology to attain peak condition 
prior to attempting the feat. The 
event was not a designated race, but 
organised to break a record. Maximum 
technical assistance was afforded to 
the Kenyan athlete, including a laser-
bearing pacing car and 42 world-class 
runners taking turns to operate in 
formation, creating a slipstream for 
the main athlete.

In addition to these other factors, 
sports psychologist Faye Didymus 
(Leeds Beckett University), during a 
BBC interview, alluded to the vital 
contribution spectators make to 
sporting success:

‘ A cheering smiley-faced crowd will 
make the runner think they are not 
working as hard as they actually are.

’Cheering them on

Spectator attendance impacts 
significantly on sporting occasions by 

creating atmosphere, endorsing event 
status and indirectly influencing 
player performance. 

In 2019 the Rugby World Cup 
was held in Japan and the World 
Athletics Championships were held 
in Qatar. While the rugby attracted 
capacity crowds throughout, the 
athletics returned disappointingly 
sparse attendances. Crowd numbers 

are thought to influence motivational 
processes central to production of 
optimal athletic prowess during major 
competition.

The effect of onlookers or those 
influencing a participating athlete 
is the oldest research topic in sports 
psychology. Triplett (1898) researched 
cycling groups and discovered that 
riders who were placed in groups 

The effects of audiences on sports 
performance is relevant to the sport 
psychology components of all A-level PE 
exam boards.

Exam links 

John Ireland examines the 
effects of audiences on 
sports performance

Eliud Kipchoge after running 
a marathon in under 2 hours
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recorded times 35 seconds per mile 
faster than those cycling individually. 
After further experimentation, 
Triplett proposed that ‘present others 
arouses competitive drive releasing 
energy, thereby enhancing motor 
performance’.

Subsequent work by Allport (1924) 
largely supported these conclusions 
and introduced the term social 
facilitation. However, widening 
studies revealed spectating crowds did 
not always lead to improvement. It was 
proposed that observation caused some 
performers to be less accurate when 
executing skills, with errors becoming 
more frequent (social inhibition).

Social facilitation  Improvements in 
performance brought about by increases in 
arousal due to audience attendance. 

Social inhibition  Deterioration in 
performance inflicted by increases in arousal 
due to the presence of an audience.

Key terms 

Deserted Doha
Spectators appear to influence athletes 
differently. At the 2019 World Athletics 
Championships in Doha, Qatar, world 

champion decathlete Kevin Mayer 
said that the 40,000 seater Khalifa 
International Stadium was empty. 
Mayer considered the venue a disaster, 
stating that athletes rely on and draw 
energy from large crowds. Mayer 
claimed his performance was driven 
on passion alone, adding he would 
have withdrawn from the event if the 
low level of interest had been revealed 
beforehand.

Sparse attendances did not detract 
from gold medal performances by 
Dina Asher-Smith (200 metres) 
and Katarina Johnson-Thompson 
(heptathlon). Less than 1,000 people 
witnessed their achievements, so it 
appears that some athletes do not 
require large emotive crowds to 
achieve the necessary flow state to 
attain their best performance. As 
Porter (2018) stated:

‘ Athletes train often without an 
attending crowd. ’

Flow state  An ideal psychological condition 
unique to a given individual that helps them 
perform to their full potential.

Key term 

Not all athletes perform at their 
best in front of an audience. Many 
factors intervene that determine 
whether a player excels or capitulates 
when observed. What is undisputed is 
that the presence of others, either as 
spectators or in the role of co-actors, 
creates arousal (see PE REVIEW, Vol. 15, 
No. 1, pp. 5–9 and 12–15).

Co-actors  Members of a team or opponents, 
e.g. the 42 runners who paced Eliud 
Kipchoge’s marathon success.

Key term 

Before dealing with theories specific 
to social facilitation and inhibition, 
look at the poster on pp. 16–17 and 
consider how variations in player 
personality, skill level and the nature 
of the tasks undertaken are affected 
by increased arousal stimulated by 
an audience. These anomalies require 
specific degrees of arousal intensity to 
allow athletes to achieve their highest 
potential performance.

Theories of social facilitation
Drive theory
Contradictory findings caused 
research into social facilitation to 
be neglected until the latter part of 
the twentieth century, when Zajonc 
rejuvenated the topic. In his model, 
termed drive theory of social facilitation, 
Zajonc (1965) recognised different 
types of audience (Figure 1).

The theory focuses on the left 
side of the model and proposes that 
the mere presence of passive others 
is sufficient to cause an increase in 
a performer’s arousal level. Zajonc 
took a lead from drive theory of 
arousal (Hull 1943), which predicts 
that performance increases with 
arousal. This rise is depicted as a 
linear relationship, with performance 
responding in proportion with the 
onset of arousal.

This prediction is misleading. 
Before quality of a response can 
improve during the onset of arousal, 
the skill needs to be overlearned and 
grooved into a habitual dominant 

The lack of spectators did not 
seem to bother Dina Asher-
Smith as she won gold in the 
200 m at Doha 2019
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behavioural pattern that is consistently 
correct. This is associated with the 
autonomous stage of learning, which 
is only attained by expert performers.

Increased arousal will therefore 
benefit only highly competent expert 
performers because the dominant 
response at this level is likely to be 
technically accurate. Inexperienced, 
novice players or those at the 
associative stage of learning would 
find that elevated arousal caused by 
the presence of others inhibits both 
performance and learning.

Developing drive theory
Drive theory has attracted criticism. 
Zajonc’s prediction is supported by 
the belief that arousal stimulated by 
an audience is an innate reaction. This 
would discount the possibility that 
the reaction could be learned or be 
the product of interaction between 
environmental circumstances and 
personality characteristics. Increases 
in arousal impacting on variations of 
factors arising in sport can result in 
unpredictable and diverse outcomes.

Innate  A disposition with which we are born, 
i.e. hereditary and natural.

Key term 

Martens (1977) confirmed that 
the presence of an audience increases 
arousal. While this facilitated simple 
tasks that had been overlearned, it 
impaired performance of complex 

skills. Obermeier et al. (1977) added 
further endorsement, reporting that 
co-actors helped an individual to run 
faster and caused improvements in 
simple muscular endurance activities. 
This would justify the inclusion of 
the 42 pacesetters in Eliud Kipchoge’s 
marathon run. 

In studying a group of international 
gymnasts, Gill (2000) reported that 
increased arousal interfered negatively 
with fine motor control required on 
the pommel horse, but improved the 
more ballistic movements needed for 
the vault.

Evaluation apprehension

Cottrell (1968) agreed that spectator 
presence has an arousing effect on 
sports performers but asserted the 
‘mere presence’ of others was not 
sufficiently arousing to produce either 
facilitation or inhibition. Increases in 
arousal, according to Cottrell, were 
only evident when the performer 
perceived that a knowledgeable 
audience was assessing or judging 
performance, hence ‘evaluation 
apprehension’.

As with drive theory, the 
outcome associated with evaluation 
apprehension can be either positive 
or negative in terms of performance. 
If the athlete is competent in the task 
being observed, he or she is likely to be 
high in state confidence and as a result 
able to control a surge in arousal. The 
presence of an evaluative audience 

would therefore have a facilitating 
effect on the execution of the skill. 
Vealey’s model of sports confidence 
provides further guidance (see 
PE REVIEW, Vol. 9, No. 1, pp. 26–30).

Novice performers or those lacking 
competence would be less confident. 
The stress arising from judgement 
would increase both somatic arousal 
and cognitive anxiety, causing 
performance to be impeded. Cottrell 
concluded that the more expert the 
observer, the greater would be the 
decline of non-expert performers.

‘ This supports the idea that fear of 
being judged leads to increased 
arousal and the possibility of poor 
performance. ’Jarvis 2006

Solheim success
These circumstances were present at 
the conclusion of golf ’s 2019 Solheim 
Cup. The media, players from both 
teams and a large contingent of 
knowledgeable spectators assembled 
at the 18th green to watch the deciding 
last shot, where Suzann Pettersen 
holed an 8-foot putt to win the cup for 
Europe for the first time since 2013. 
Petterson responded successfully 
while being observed because she is a 
highly competent professional player. 
However, there is another factor 
relating to facilitation to consider. 

The distance and pathway along 
which the ball had to travel to the flag 
gave the player reason to anticipate 

Present others

Mere presence of others
displaying passive interest

Interactive others who have
an involved interest

A passive audience,
possibly silent, but an 

interested group

Non-threatening 
co-actors, 

e.g. a jogging partner

Threatening co-actors,
e.g. opponents or 

demanding colleagues

Coaching staff or
emotive supporters

Figure 1 Drive theory of social facilitation
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success. However, failure was also a 
possibility. According to Atkinson 
and McClelland, opportunities with a 
50/50 chance of success most energise 
personalities associated with a high 
need to achieve (high Nach) and a 
low need to avoid failure (low Naf). It 
is likely that Petterson would identify 
with such characteristics. Conversely, 
those with a low need to achieve 
(low Nach) and high need to avoid 
failure (high Naf) would experience 
excessive and debilitating anxiety in 
the face of a 50/50 chance.

Proximity effect

Schwartz (1975) proposed that the 
location of the audience in relation 
to performance was an important 
factor in social facilitation. The 
closer the audience, the greater the 
effect on arousal. A performer may 
feel threatened by the proximity 
of spectators, or alternatively an 
audience positioned near to play may 
provide a calming influence.

This phenomenon is increasingly 
evident in designs of modern stadia, 
which strive, with steeply stacked 
seating, to provide high-quality 
viewing. For example, the steeply 
banked sides of the City of Toyota 
stadium at the 2019 Rugby World Cup 
produced an intense atmosphere.

Proximity effect is most obvious 
in indoor sports such as ice hockey 
and basketball. The distance of the 
audience may have either a facilitating 
or an inhibitory influence. Once again, 
the outcome is determined not only 
by the type of skill being performed 
but also by the personality, stage of 
learning and level of experience of the 
athlete (see pp. 16–17).

Homefield advantage

Large, supportive home crowds are 
believed to provide a home team or 
local competitors with an advantage 
(the homefield advantage effect). The 
effect is difficult to explain, but there 
is strong anecdotal evidence that 
home venues benefit the resident 
performers:

 ■ Out of 21 football World Cups, host 
nations have reached the final eight 
times and six have won it.

 ■ Team GB increased their overall 
Olympic medal performance in 
London 2012 by 30% over the 
outcome achieved in Beijing 2008.

 ■ A 2006 study by The Times found 
that, in the Premier League, a home 
team can be expected to score 37% 
more goals than the away team.

The effect may occur because away 
teams feel alienated and perceive 
opposition crowds as hostile. 
Conversely, home teams may be more 
comfortable and familiar in their own 
environment. The advantage has also 
been explained by the inconvenience 

of travel and the disruption to routine 
caused by hotel accommodation that 
may be experienced by visiting teams.

Psychologists Courneya and Carron 
(1992) presented objective statistical 
evidence relating to baseball and 
football in the USA. This supported 
the homefield advantage effect, but 
they could not find grounds to explain 
the phenomenon. They found no 
evidence to suggest travel, hostility or 
crowd size was a root cause. Following 
this lead, Gill (2000) confirmed that 
literature supports home advantage 
but offers no insights or explanations.

However, some research supports 
home disadvantage effects. Baumeister 
(1984) proposed that home crowds 

Katarina Johnson-Thompson 
won gold in the heptathlon 
at Doha 2019
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• Social facilitation (Allport) describes the 
positive influences an audience can have 
on performance. Social inhibition describes 
negative influences brought on by spectators.

• Variables such as personality type, skill 
level and skill classification are influenced 
differently by increased levels of arousal 
induced by audience presence.

• The most prominent theories of social 
facilitation are drive theory (Zajonc) and 
evaluation apprehension (Cottrell).

• Practical strategies such as repetitive 
practice and observed practice can minimise 
social inhibition. Psychological strategies 
such as reinforcement, mental rehearsal and 
arousal control are incorporated into practical 
implementation (see p. 34).

Key points 

John Ireland is an experienced 
teacher and an author of A-level PE 
teaching and learning resources.

Table 1 Handré Pollard in the 2019 Rugby World Cup final

Attention style Explanation Practical example

Broad and external Focus on a 
wide range of 
environmental cues

Adherence to the presentation of environmental 
cues as they change during an open passage 
of play

Broad and internal Focus on a wide 
range of thoughts and 
feelings

A cognitive process involving information 
processing regarding game plans, alternative 
strategies and decision-making during a 
passage of play

Narrow and 
external

Focus on specific 
environmental cues

Precise focus on the ball and goal posts during 
preparation and execution of the kick at goal

Narrow and 
internal

Focus on a narrow 
range of thoughts and 
feelings

A selective cognitive engagement on the 
kicking task. Attention is given only to the cues 
most vital to the kick at goal. A moment of 
deep concentration

increase self-consciousness of players, 
disrupting performance of well-
learned automatic skills. Although 
subsequent studies do not confirm 
this claim, there are times when home 
support may unintentionally impose 
stress. Despite a highly successful 
2019 Rugby World Cup overall, host 
nation Japan experienced a nervous, 
erratic performance against lowly 
Russia in their opening game.

The biggest impact of home 
advantage may be on referees and 
umpires. In their book Scorecasting, 
Moskowitz and Wertheim studied 20 
European football matches played 
without spectators. They found that 
without a crowd, the home team’s 
advantage with regard to foul calls 
was substantially reduced. This 
study does not question the integrity 
of officials, but indicates that 
perception and therefore judgement 
of referees may be influenced by the 
crowd, causing them to favour the 
home side.

Distraction–conflict theory

Baron (1986) indicated that 
attentional capacity best explains 
social facilitation and inhibition. 
Studies of information-processing 
models, cue utilisation and attention 
styles reveal that an individual 
can attend to a limited amount of 
environmental data. Baron proposed 
that spectators demand the same 
amount of attention as ‘on-field cues’ 
arising during sports competition. 

This peripheral additional input 
‘overloads’ attentional space, causing 
distraction. Baron concluded that 
simple tasks requiring little cognitive 
processing are performed best 
in front of crowds, while complex 
actions requiring more focused 
concentration tend to be impaired by 
spectators.

Impairment of complex skills 
through distraction was overcome by 
South African fly half Handré Pollard 
when kicking 22 points in front of a 
72,000 capacity crowd during South 
Africa’s Rugby World Cup triumph 
over England in Japan. Pollard 
demonstrated proficiency in all four 
styles of attention (Table 1).

Elite performers have the capacity 
to operate efficiently and successfully 
across all attention styles. Control of 
emotion allows an athlete to attain 
the appropriate zone of function, 
optimal arousal thresholds or flow state. 
The optimal condition of arousal, 
different in all individuals, allows 
a performer to adjust attentional 
focus when required. Therefore, a 
vital link exists between audience-
induced arousal level, attention and 
concentration (see PE REVIEW, Vol. 10, 
No. 1, pp. 16–19 and Vol. 10, No. 2, 
pp. 30–33).

During England’s victorious 2003 
Rugby World Cup campaign, kicker 
Jonny Wilkinson made use of imagery 
to reduce distraction, block out the 
crowd and focus his attention onto 
the target. He visualised a ‘gaping 

mouth’ at the back of goal into 
which he aimed to direct the ball. 
This method of focusing attention 
involving an image is an example of 
symbolic rehearsal.

‘ The best athletes are the ones who 
don’t really notice the noise and 
distraction of the crowd once the 
game begins. ’Dr Kay Porter, consultant psychologist  

to the US Olympic Committee

Passion and product

Whether spectators are sparse or 
dense, hostile or supportive, the factor 
common to crowds is the demand 
for success and a high standard of 
entertainment. In order to deliver a 
quality product, top-class sport cannot 
take place in a sanitised environment. 
In an era of sponsorship and 
commercial enterprise, pressure has 
intensified and stadiums are likened 
to cauldrons. Crowds are integral to 
this expansion and indispensable to 
ongoing development. They bring 
passion, vitality and an expectation 
of higher achievement. Such fervour, 
whether facilitating or inhibiting 
performance, makes live sport an 
unparalleled emotional experience for 
those who watch and play.
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or online, don’t be tempted to spend 
hours learning each line verbatim. AO1 
questions will carry few marks, and 
AO2 questions will require you to apply 
thoughtfully rather than just regurgitate 
the contents of a table you have seen. 
Just make sure you have revised the 
information in Boxes 1–3.

OCR

For OCR, the structure and role of motor 
units in skeletal muscle contraction is 
particularly important. This means you 
need to learn the following terms:

 ■ Motor neuron: a nerve cell that 
conducts a nerve impulse to a group of 
muscle fibres.

 ■ Action potential: the positive 
electrical charge inside nerve and muscle 
cells that conducts the nerve impulse 
down the neuron and into the muscle 
fibre.

 ■ Neurotransmitter: a chemical 
produced and secreted by a neuron that 
transmits the nerve impulse across the 
synaptic cleft and into the muscle fibre.

 ■ All-or-none law: once stimulated 
and the excitatory threshold is reached, 
all of the muscle fibres within the motor 

The topic of muscle fibres provides 
essential core anatomical knowledge 
of our musculoskeletal anatomy, 

and the accompanying application of the 
physiology of providing energy for exercise. 
The topic can be divided into three sections:

 ■ Anatomy: structural characteristics of 
different muscle fibre types.

 ■ Physiology: functional characteristics 
of different muscle fibre types.

 ■ Recruitment of muscle fibres: 
application to a variety of sporting 
contexts.

Anatomy

There are three muscle fibre types. These 
are:

 ■ Slow oxidative (SO) muscle fibres 
(type 1, or type I depending on the exam 
board)

 ■ Fast oxidative glycolytic (FOG) 
muscle fibres (type 2a or type IIa)

 ■ Fast glycolytic (FG) muscle fibres 
(type 2b, type IIb or type IIx)

Slow oxidative (SO) muscle fibres  Suited to 
aerobic endurance activities, due to their large 
capacity to resist fatigue.

Fast oxidative glycolytic (FOG) muscle 
fibres  Suited to high-intensity anaerobic 
activities. Allow fast, powerful muscle 
contractions but fatigue easily.

Fast glycolytic (FG) muscle fibres  Suited 
to very high intensity, anaerobic, explosive 
activities. Very fast, powerful, very high force 
muscle contractions, fatiguing very quickly.

Key terms 

Boxes 1–3 summarise what you need 
to know about these muscle fibre types.

The individual characteristics of 
muscle fibres make them suitable for 
their roles, which you need to learn and 
apply to any exam question or contextual 
scenario. Examiners are usually clear 
in this topic and ask you directly for 
examples of characteristics (anatomy) or 
function (physiology). The characteristics 
are usually straightforward and based 
on assessment objective 1 (AO1), while 
function is application (AO2).

While you will see many tables of 
the differing characteristics between 
the three fibre types in your textbook 

Muscle fibres is a key topic across all A-level 
specifications.

Exam links 

 exam focus

Anna Snook provides guidance for this important exam topic

Muscle f ibres
Fast glycolytic fibres are 
used in fast/explosive events

PE_Rev_15_3_CC_Print.indd   12 13/02/2020   14:56



13www.hoddereducation.co.uk/pereview

unit will contract, or none at all. In other 
words, there is no partial contraction.

AQA and Edexcel

For AQA and Edexcel, you are required to 
know how structure facilitates physiology 
and affects suitability for different types 
of physical activities. Think aerobic/
anaerobic and the link between anatomy 
and physiology.

Additionally for AQA and Edexcel, 
you need to know the anatomy of the 
neuromuscular system, including:

 ■ the central nervous system
 ■ muscle fibres
 ■ myofibrils
 ■ sarcomere
 ■ motor units
 ■ motor neurons
 ■ neuromuscular endplates

 ■ the protein filaments of actin and 
myosin

 ■ the role of globular proteins of 
troponin and tropomyosin (Box 4)

Physiology

A common mistake that students make 
in exams is to forget to identify which 
energy system each muscle fibre type 
services (see Figure 1 and Boxes 5–7). 
Remember that:

 ■ SO muscle fibres service the aerobic 
system.

 ■ FOG and FG fibres service the 
anaerobic system.

Both the AQA and OCR exam boards 
require you to demonstrate knowledge 
of the recruitment of different muscle 
fibre types during exercise of differing 
intensities and during recovery.

AQA

For AQA, muscle fibre type appears 
during the area of the specification linked 
to energy systems, requiring you to 
know the differences in ATP generation 
between fast and slow muscle fibres.

OCR

For OCR, muscle fibre type appears 
during the topic of ‘strength training’ in 
factors that affect strength.

Edexcel

For Edexcel, you must know the fibre 
recruitment patterns for endurance and 
power-based events, and how specific 

training can allow athletes to gain control 
over the recruitment pattern.

Recruitment of muscle fibres

When considering the varying strength/
force of muscular contractions, remember 
that not all skills or actions are the 
same. Some are simple and require less 
muscular force to create movement, e.g. 
a golf putt. Some are larger and require 
greater muscular force, e.g. engaging in 
a rugby scrum. Here’s how you vary the 
force of muscular contractions in order to 
achieve a task:

 ■ The greater the force needed, the 
larger in size are the motor units that 
are recruited.

 ■ Fast muscle fibres, motor neurons and, 
in turn, motor units, are larger.

 ■ Smaller force required means smaller 
motor units and therefore a less powerful 
contraction. This can be achieved by 

Box 1 Slow oxidative fibres

• Red

• Smaller

• Possess high number of mitochondria

• High level of myoglobin

• High capillary density

• High levels of triglyceride

• High levels of oxidative enzymes

• Small motor neuron size

• Few fibres per motor neuron

Box 2 Fast oxidative
glycolytic fibres

• Moderate myoglobin content

• Moderate capillary density

• Moderate mitochondrial density

• High phosphocreatine store

• Large motor neuron size

• Many fibres per motor neuron = larger 
motor units

Box 3 Fast glycolytic fibres

• White

• Low myoglobin content

• Low capillary density

• Greater/high phosphocreatine store

• Large motor neuron size

• Many fibres per motor neuron = larger 
motor units

Long distance
Type 1

Slow oxidative 
�bres

400 m/800 m
Type 2a

Fast oxidative 
glycolytic �bres

Low High
Fatigue rate

Short sprints
Type 2b/IIx

Fast glycolytic 
�bres

Figure 1 Muscle fibre types in action

Box 4 Troponin and 
tropomyosin

Tropomyosin prevents myosin attaching 
to actin filaments. During nerve impulse/
electrical impulse/action potential, calcium 
ions are released from the sarcoplasmic 
reticulum. The calcium ions attach to troponin 
(on actin filaments), causing the shape of 
troponin to alter.

The change in shape of the troponin causes 
the tropomyosin molecule to move, so that the 
myosin binding site on the thin actin filament 
is exposed. This means that the myosin binds 
to the actin and a cross-bridge is formed.
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Motor unit  A motor neuron and all the 
muscle fibres it controls/innervates.

Muscle spindles  Proprioceptors that detect 
how far and how fast a muscle is being 
stretched, resulting in the production of the 
stretch reflex.

Golgi tendon organs  Proprioceptors that 
sense how much tension is placed on the 
tendon. Leads to relaxation of the muscle. 
Activated when tension is detected at the 
muscle tendon complex.

Key terms 

 ■ The brain compares information that 
is stored within the long-term memory to 
ensure the correct force is applied based 
upon past experiences.

Motor unit recruitment
The key points that need to be defined 
(always with an example) and developed 
in extended prose response questions 
are:

 ■ An increase in the number of motor 
units used will increase maximum effort/
force.

 ■ The size of motor units can be varied 
to complete smaller/bigger tasks.

 ■ Fast motor units (made up of only 
fast muscle fibres) produce more force. 

point of fatigue. Remember that fast 
motor units produce more force.

 ■ The all-or-none law applies: there is no 
such thing as a partial contraction.

 ■ Wave summation is the concept of 
increasing the frequency of impulses or 
nerve innervations (meaning the muscle 
is unable to relax) in order to overcome 
a heavier resistance or larger task.

 ■ Tetanus or tetanic contraction is 
reached following multiple and rapid 
impulses, meaning a sustained and more 
powerful contraction.

 ■ Proprioceptors such as muscle 
spindles and Golgi tendon organs 
send information to the brain via the 
central nervous system, acting as a 
protective mechanism.

using SO motor units. More or additional 
motor units are recruited to overcome a 
larger resistance.

 ■ Multiple-unit summation/spatial 
summation means recruiting larger and 
additional motor units to overcome a 
larger resistance, and rotating the motor 
units to rest some, which will delay the 

Box 7 FG fibres in action

• Anaerobic/high anaerobic capacity

• Explosive athletes

• Split ATP at a fast rate

• Very high speed of contraction

• Very high force of contraction 

• Fatigue quickly

• Fast/explosive events, e.g. 60 m/100 m 
sprint, power lifting, javelin throw

Box 5 SO fibres in action

• Aerobic/high aerobic capacity

• Endurance athletes

• Slow contraction speed

• Low force of contraction

• Highly resistant to fatigue

• Long-distance events, e.g. marathon/
triathlon

Box 6 FOG fibres in action

• Anaerobic/moderate anaerobic capacity

• High-intensity athletes

• High speed of contraction

• High force of contraction

• Greater resistance to fatigue than FG fibres

• Do not contract as rapidly as FG fibres

• 400 m/800 m run, 200 m freestyle swim, 
speed endurance

Slow oxidative fibres are suited to 
long-distance events such as triathlon
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marathon runners for SO fibres, middle-
distance runners for FOG fibres and 
sprinters or weightlifters for FG fibres. 
Students often make the mistake of 
giving obscure answers — stick with the 
obvious.

 ■ If the command word is ‘Explain’, 
always use two-part sentences, giving 
your point and linking with your 
explanation. Use linking phrases after 
your point, such as ‘which enables…’ or 
‘in order to…’.

Remember that few marks will 
be awarded to AO1 characteristics 
questions, so try and limit the time you 
spend revising every detail in muscle fibre 
comparison tables. Instead, spend time 
applying the information to examples 
and contexts. Make notes under the 
subheadings AO1, AO2 and AO3 to 
prevent yourself from focusing too much 
on the AO1 facts, as this will mean 
missing out on more than half the marks 
available in the exam.

Wave summation and multiple-unit 
spatial summation are the technical 
developments of this.

 ■ The additive effect of a number 
of stimuli ensures that the excitatory 
threshold is reached and more powerful 
contractions can occur.

 ■ The all-or-none law is applied.

Exam tips
 ■ Try to talk in ‘motor units’ rather 

than ‘muscle fibres’. Whenever you are 
tempted to say ‘muscle fibre’ when 

1 Give the muscle fibre type in use during endurance events. Identify the physiological 
characteristics that allow these muscle fibres to work for an extended period of time. (3 marks)
2 Identify two characteristics of fast glycolytic muscle fibres. (2 marks)
3 Name the muscle fibre type predominantly used by an 800 m runner and state the 
functional characteristics that allow these muscles to produce this type of movement. (3 marks)
4 Explain how the characteristics of fast glycolytic muscle fibres (type 2b/IIx) are able to 
produce ATP anaerobically during high-speed, powerful contractions. (4 marks)
5 Explain how the force of muscle contraction can be varied to ensure skills are 
executed correctly. (8 marks)

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

PEReviewExtras

Exam-style questions 

Anna Snook teaches PE at Wycombe 
High School.

applying in AO2 questions, use the term 
‘motor unit’ instead. 

 ■ Examples are usually worth additional 
marks, so always support your point with 
an example if possible.

 ■ Note if the question is asking you 
to ‘identify characteristics’ of muscle 
fibres. If this is the case, you just 
need to check the marks allocated 
and keep your answer short, concise 
and simple.

 ■ Should the question ask you for a 
sporting example, keep it simple, e.g. 

Fast oxidative glycolytic fibres are used in 
events such as 200 m freestyle swimming
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The effects of    an audience
Before dealing with 
theories specific to social 
facilitation and inhibition 
(see pp. 7–11), it is  
important to consider 
how variations in player 
personality, skill level and 
nature of the tasks  
undertaken are affected 
by increased arousal 
stimulated by an audience. 
These anomalies  
require specific degrees 
of arousal intensity 
to allow athletes to 
achieve their highest 
potential performance

Skill 
level

Personality

Expert
• An expert, possibly at professional level, would 
have attained the autonomous learning stage.

• Skill would be grooved, overlearned and 
committed to long-term memory.

• The motor programme will be run off with little 
conscious thought and adapted if necessary.

• Execution is efficient, free from error and the 
product of internal feedback (kinaesthesis).

• Performance of an autonomous expert would 
usually be facilitated by an audience.

Novice
• A novice is likely to be at the associative 
learning stage.

• Skill would require practice and not yet be 
grooved or committed to long-term memory.

• The motor programme requires concentration 
and high-order decision-making.

• Execution is often erratic, error-strewn and 
reliant on external feedback.

• Performance of an associative novice would 
usually be inhibited by audience presence.

Introvert
• Introvert personalities perform best under conditions of low arousal.

• The RAS of an introvert has high sensitivity to incoming sensory stimuli.

• As a consequence, introverts become aroused quickly and exceed their optimal threshold.

• Therefore introverts are ill-equipped to tolerate pressure as it arises in high-level sport.

• Performance of an introvert would usually be inhibited by audience presence.

Extrovert
• Extrovert personalities perform best under conditions of high arousal.

• The reticular activation system (RAS) of an extrovert has low sensitivity to incoming stimuli. 

• In consequence, extroverts become aroused slowly, gradually achieving optimal threshold.

• Therefore extroverts are equipped to tolerate pressure as it arises in high-level sport.

• Performance of an extrovert would usually be facilitated by audience presence.
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Download this poster at 
www.hoddereducation.co.uk/pereviewextras

PEReviewExtras
John Ireland is an experienced teacher 
and an author of teaching and learning 
resources for A-level PE.

Classification 
of skill

Gross skill
• Gross skills activate large muscle groups, e.g. 
shot put.

• They do not require precision or accuracy.

• Gross skills are ballistic, i.e. fast and powerful.

• Characteristics are associated with closed 
skills.

• Performance of gross skills would usually be 
facilitated by audience presence.

Simple skill
• Simple skills are habitual, e.g. the high jump.

• They require minimal decision-making, 
therefore information processing is limited.

• Simple skills comprise few subroutines.

• Characteristics are associated with closed 
skills.

• Performance of simple skills would usually be 
facilitated by audience presence.

Fine skill
• Fine skills are executed by small muscle 
groups, e.g. the wrist movement during a putt 
in golf.

• Fine skills are intricate and require precision 
and accuracy.

• Characteristics are associated with open skills.

• The performance of fine skills would usually be 
inhibited by audience presence.

Complex skill
• Complex skills are perceptual and therefore 
require decision-making, e.g. a reverse spin pass 
in rugby.

• They involve high-level information processing.

• Complex skills can comprise many subroutines.

• Characteristics are associated with open skills.

• Performance of complex skills would usually be 
inhibited by audience presence.
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SY When studying for your A-levels, you 
were also playing for Warrington Wolves. 
Have you any tips for A-level PE students 
trying to manage their time effectively and 
multitask?

TK I would say to anyone juggling educa-
tion and trying to make it as a full-time 
athlete, prioritise your education. It 
helped that Warrington were good about 
my education. There were many times I 
had to miss training but they understood 
that getting my A-levels was important 
to me. I’m forever grateful to my teach-
ers, as they helped in the best way possi-
ble for me to do both, so having a good 
relationship with my teachers certainly 
helped me.

SY What were your favourite sports at 
school?

TK Swimming, rugby league, basketball 
and running were my favourites. I loved 
doing after-school sports clubs. I used 
to swim competitively, but unfortunately 
it got to a point where I had to decide 
between rugby and swimming. I still swim 
in my free time now though.

SY How did you first get into rugby league?

TK I started early at the age of 7, it was in 
my family blood!  However, I only really 
kicked on as a player around age 15/16 
and thought I’d be able to make a career 
of this.

SY What happens on a typical day during 
the Super League season?

TK It differs day to day, all depending 
on what day of the week we are playing 
on.  If we have a short turnaround from 
game to game, the days are pretty relaxed. 
In-season there is not much we can do 

in the gym and field due to the high 
intensity of matches and getting ready 
for the next one.  A lot of the day can 
be spent in the team room doing video 
analysis of our performance and how we 
can get better, then previewing upcoming 
opposition, discussing game plans and 
tactics. It is important to keep team morale 
high, so team activities and a bit of fun is 
sometimes scheduled in by the coach too.

SY Is match day different?

TK My game day routine is pretty much the 
same every week. I go out for breakfast 
with a few of my team mates (breakfast 
club), get my hair cut, go on a little walk 
then put the feet up until it’s time to go. 
I like to take my mind off the game until I 
arrive at the stadium.

SY What is your greatest achievement to 
date?

TK Winning the Challenge Cup final at 
Wembley. Also playing alongside my 

This interview addresses the following  
A-level PE topics:

• recovery (sleep and cryotherapy)

• GPS

Exam links 
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brother in the previous Challenge Cup final 

and Grand Finals at Old Trafford.

SY How did you maintain performance 

levels in the heat of the Challenge Cup final 

at Wembley in August 2019 (measured at 

27°C)?

TK We have a strict performance team, 

and hydration tests are every day. So it was 

compulsory that we had to be hydrated 

leading up to the final, especially as the 

day was very hot. We did our team run in 

Wembley Stadium the day before so we 

could get a feeling of what it was going 

to be like. It was like playing in a sauna, 

and a lot of the players still couldn’t avoid 

getting cramp.

SY How important is rest, recovery and 
sleep to you after a training session or 
match?

TK Recovery is one of the most important 
things you begin to understand as you 
grow into becoming a professional athlete. 
I unfortunately suffered repeat hamstring 
tears requiring the reattaching of the 
biceps femoris (one of the three hamstring 
muscles). Sometimes this is just a part of 
playing sport, but now I take rest/recovery/
sleep very seriously. Performance staff 
have to get a balance of on-feet training 
to prevent injury through fatigue. In our 
recovery sessions we include pool sessions, 
stretching, ice baths, cryotherapy, massage 
and a lot of recovery machines.

SY How many hours of sleep a night do 
you need to function effectively?

TK We are told 8 hours minimum, and a 
midday 1–2 hour nap.

Deep sleep is important for muscle recovery. 
The deepest part of sleep is the third stage 
of non-REM sleep. Here, brain waves are at 
their slowest and blood flow is directed away 
from the brain towards the muscles to restore 
energy.

Exam tip 

SY What do you do to make sure you 
are mentally prepared for a key game, 
for example in a Super League playoff, or 
in the Challenge Cup final where media 

Toby in action for Warrington against Wigan
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reports commented that the Wolves 
players seemed ‘up for the game’?

TK The coaches have the job of making 
sure you are mentally ready to execute 
the game plan and know your role. It’s 
easy when preparation for the week has 
been good and a positive mindset runs 
through the team during the week. Last 
year we were the massive favourites to 
win the Challenge Cup against the French 
side Catalans Dragons. You could argue 
complacency played a part, but we 
were outplayed on the big stage. This 
year we were huge underdogs against 
the most in-form team in the competition 
(St Helens), but we had belief among the 
group that we could do it and our victory 
went down as one of the great wins in the 
competition’s history.

SY In what ways do you use technology at 
Warrington to improve your performance?

TK We have various ways in which we use 
technology, such as GPS tracking data. 
These monitor how much distance we 
are covering and how much high-speed 

running we do. This is to allow performance 
staff to keep control of how much we are 
doing and not overload us. We also use 
cryotherapy, which is used to speed up 
recovery and help with any injuries that 
we have. It involves four or five of us 
going into a freezing chamber, usually for 
3 minutes, three times at temperatures 
between –100 and –170°C. In pre-season 
we use heart-rate monitors to try to get 
our resting heart rate down in between 
fitness sessions, before getting it up again 
during the session.

SY Were you required to increase your 
bulk and muscle power for effective 
performance? How did you achieve this?

TK Gaining weight was one of my main 
focuses when trying to make it to the 
first team. Centres in my position across 
the league were 15–20 kg heavier than 
me. This involved a lot of gym work and a 
high-carbohydrate diet.

SY Do you have to watch the types of 
food you eat and the number of calories 
consumed?

TK In-season not so much, especially after 
a game as you have burned off a lot 
of energy and fats. High-carb meals are 
certainly recommended. My go-to dish is 
tuna pasta bake or spaghetti bolognese 
with garlic bread. However, in pre-season 
we have strict meal plans to reduce fat 
and gain muscle. Our body fat is measured 
regularly, so they know if we have been 
sticking to our plans.

SY What is a typical pre-match meal for 
you?

TK The night before, any pasta dish.  Just 
loads of carbs. I like to have beetroot 
leading up to a game, and porridge is 
usually my go-to in the morning.

SY What are your short-term and long-
term goals?

TK The pinnacle would be to represent my 
country in a World Cup. Warrington have 
yet to win the Grand Final so I would love 
to be in the team that first did it. Especially 
after losing two previous Grand Finals.

Sue Young is co-editor of PE REVIEW.
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Sport and the law
An interview with Mark Hovell
Andy Wrathall interviews Mark Hovell, a highly experienced 
sports lawyer with the Court of Arbitration for Sport

Mark Hovell specialises in 
regulatory, governance, 
commercial and financial 

matters across all sports, both in the 
UK and around the world. In addition 
to this he regularly sits as an arbitrator 
at the Court of Arbitration for Sport 
(CAS) in Lausanne, Switzerland, 
and on the regulatory commission 
of the Football Association (FA). 
CAS is independent of any sports 
organisation and is tasked with 
resolving legal disputes in sport 
through arbitration. You can find 
more information about CAS at 
www.tas-cas.org

Arbitration  A form of alternative dispute 
resolution, which is a way to resolve disputes 
outside the courts. The dispute will be 
decided by one or more persons.

Key term 

AW How would you sum up your role as a 
sports lawyer?

MH It’s a real privilege to get to work in 
a sector that really interests me. Having 
been blessed with two left feet, I was 
never going to make it as a player, so this 

is as close as it gets to working with top 
sports performers every day.

AW  What path has your career taken?

MH  Mine was fairly typical. After school 
and university, my plan was to study 
medicine, but that didn’t quite work out, 
so I ended up studying management 
sciences at the University of Manchester. 
I liked the law options on that course 
and ended up going to Manchester 
Metropolitan University to convert my 
degree into law before taking my Law 
Society finals. I applied to the first ten 
firms in Manchester that had an enlarged 
advert in the Yellow Pages, on the basis 
that they’d be the bigger firms (this was 
back in the 1980s, when there weren’t 
any personal computers, let alone Google 
and the internet). I started  a training 
programme with George Davies Solicitors, 

who mentioned in interview that they 

represented the Professional Footballers’ 

Association (PFA) and loads of footballers 

— I was sold!

AW What does a typical day as a sports 

lawyer look like?

MH Busy and varied. We act for 

international sports governing bodies, 

leagues, clubs, athletes, agents etc. They 

all have disputes and contractual needs. 

I also deal with a lot of cases as an 

arbitrator, so I spend a couple of days each 

week travelling around hearing cases. I 

spend too much time on planes and trains 

— earlier this year, I went to Buenos Aires 

for a hearing that took less than an hour.

AW You sit as an arbitrator for both the 

FA’s regulatory commission and at the 

CAS. What is your role at both of these?

AQA Sport and society and the role of 
technology in physical activity and sport: 
sport and the law.

Edexcel Ethics and deviance in sport: 
different responses of national and 
international governing bodies, governments 
and the law to combat deviance in sport, 
including the utilisation of technology.

OCR Sport and society: emergence and 
evolution of modern sport (law and order).

Exam links 
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FIFA  The Fédération Internationale de 
Football Association is the international 
governing body of association football.

IOC  The International Olympic Committee is 
the authority responsible for organising the 
Olympic Games. 

UEFA  The Union of European Football 
Associations is the administrative body for 
association football in Europe (with several 
member states being primarily or entirely 
located in Asia). It is one of FIFA’s six 
continental confederations.

World Athletics  The international governing 
body for the sport of athletics, covering track 
and field, cross-country running and several 
other disciplines.

Key terms 

MH Typically I’m dealing with regulatory 
breaches: breach-of-contract disputes, 
doping disputes, corruption and betting 
irregularities, governance issues, financial 
fair play or the like. The CAS is the highest 
tribunal for international disputes from 
places like FIFA, the IOC, UEFA and World 
Athletics.

AW What advice would you give to a 
student wanting to work as a sports 
lawyer?

MH It’s probably best to start as an 
employment lawyer, or contracts or 
disputes lawyer. Look to enter a firm that 
has some sports clients and then seek to 
use and develop your skills with that client 
base.

AW Has sport and the law changed over 
the last 10 years?

MH Yes, definitely. Sport is a huge business 
these days — just look at the billions of 
pounds the Premier League makes. Where 
there’s money, there’s disputes. Sports law 
has become more specialist and technical, 
as better lawyers have been attracted by 
the often highly paid work.

AW What do today’s sports stars need to 
be particularly aware of?

MH They need to know what they’re 
signing. Unfortunately too many sports 
stars are too trusting of some people 
around them. I’ve seen hundreds of cases 
of them being duped into signing contracts 
with people who are taking advantage of 
them.

AW What characteristics and skills are 
important in your role?

MH Communication skills. It’s great being 
the smartest lawyer, but if you can’t 
communicate your advice to people, they 
won’t want to use you. Also, no sitting 
on the fence — clients want practical and 
commercial solutions, not just a long list 
of options.

AW Are there any cases where you can 
give us an insight?

MH There have been some leading 
decisions that I’ve been a part of at CAS, 
but most people are more interested in 
who I’ve met. I’ve met many Premier 
League players and other athletes, but I’m 
bound by confidentiality.

Confidentiality  The principle of privacy and 
respecting someone’s wishes. It means that 
professionals (e.g. sports lawyers) shouldn’t 
share personal details about someone 
with others, unless that person has given 
permission or it’s absolutely necessary.

Key term 

AW What’s the best part of the job?

MH To be honest, all of it. It’s a privilege 
to work in this sector. I’ve been really 
lucky to work at the Olympics in Rio and 
the Commonwealth Games in Delhi. On 
my flight out to Rio I was sat next to 
Chris Froome, and on the way back with 
Anthony Joshua.

AW Is there anything you’d like to change?

MH Like everything in life, sporting laws 
and regulations need to evolve and 
change. Right now, the laws looking to 
combat racism in sport are falling well 
short of the mark.

Andy Wrathall is head of sport 
science at Cheadle Hulme School.

A summary of the most recent cases the CAS 
has ruled on can be accessed at  
www.tas-cas.org/en/jurisprudence/
recent-decisions.html

Resource 
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In 1896 Pierre de Coubertin 
relaunched the Olympic Games and 
in the years that have followed the 

Olympics have boomed in popularity, 
professionalism and commercialism. 
With a greater opportunity for athletes 
to make money and generate fame, 
the temptation to win or improve 
performance via non-legal means 
such as performance-enhancing 
drugs (PEDs) has increased. With the 
Summer Olympics taking place this 
year in Tokyo, what is being done to 
prevent cheats from taking part, and 

what does the future of anti-doping 
look like?

The start of doping

In 1964 the International Olympic 
Committee (IOC) publicly condemned 
drug use within sport and stated that 
it would start to sanction athletes who 
chose to dope. However, it wasn’t until 
1967 that it developed a prohibited list 
of substances and started to conduct 
testing ahead of the Grenoble Winter 
Olympics and Mexico City Summer 
Olympics of 1968. Before this, drug 
use was common, unsophisticated 
and not seen as an issue. Even the 
ancient Olympians had been known 
to use substances they believed helped 
them perform better.

One of the earliest acknowledgments 
of drug use at the modern Olympics 
was at St Louis, USA in 1904 when 
Thomas Hicks, the winner of the 

men’s marathon, was given strychnine 
and brandy by his team. In low doses 
strychnine can stimulate the body 
and, suffering from fatigue, the 
combination seemed to help revive 
him. However, strychnine is highly 
poisonous, and had he taken much 
more, it could have easily killed him.

Despite taking what is now a 
banned substance, Hicks was never 
stripped of his medal, as at the time 
he had done nothing against the rules. 
The IOC was more focused on other 
methods of cheating — such as the 
athlete who was stripped of his medal 
after crossing the line first in Hicks’ 
race, only for it to be discovered that 
he had travelled much of the course 
by car. 

Throughout the next 60 years, 
records of athletes taking substances 
to enhance their performance are 
sparse due to the fact that it was an 

AQA Sport and society and the role of 
technology in physical activity and sport: 
drugs in sport.

Edexcel Sport and society: ethics and 
deviance in sport.

OCR Contemporary issues in physical activity 
and sport: ethics and deviance in sport.

Exam links 

Daniel Ashworth, deputy head of testing for UK Anti-Doping (UKAD), looks 
at the history of doping, and outlines efforts to prevent it in the future

Doping and the 
Olympic Games

Ben Johnson was stripped of his gold medal 
at the 1988 Seoul Olympics for doping
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accepted part of sport. However, it is 
known that from 1920 amphetamine 
was being used widely in society, 
sport and in the armed forces, where 
it was used to delay fatigue during the 
Second World War.

Drugs and death

The International Association of 
Athletics Federations (IAAF, now 
World Athletics) banned all stimulants 
in 1928 to try and put a stop to their 
use, but the problem was that there 
was no way of testing to see if an 
athlete had broken the rules. The use 
of amphetamines came to a head, 
and to the attention of the IOC, at 
the 1960 Rome Olympics. During a 
particularly hot men’s cycling team 
time trial, Danish cyclist Knud Jensen 
collapsed and later died. His autopsy 
confirmed that he had amphetamines 
in his system during the race, and 
despite the official cause of death 
being the heat, the drug was believed 
by many to have been at least a 
contributing factor.

The incident led the IOC to establish 
a medical committee, leading to the 
1964 condemnation of doping. The 
first prohibited list announced was 
basic by today’s standards, with just 
four categories of banned substances, 
mainly due to the fact that many other 
substances couldn’t yet be detected. 
At the first Summer Olympic Games 
where anti-doping testing took place, 
the only athlete who tested positive 
was for the now non-prohibited 
substance of alcohol.

Systematic doping

Anabolic steroids were developed in 
the 1950s but their use in athletics 
wasn’t prohibited until 1976, when a 
laboratory test to detect them in urine 
was finally developed. As is common, 
the authorities were well behind the 
cheats, and many countries doped 
their athletes with synthetic steroids. 
The most well-known example of 
this is the systematic doping of East 
German athletes throughout the 
1970s. Over 2,000 athletes were 

given substances to improve their 
performance. Many of these were 
young female athletes who suffered 
irreversible side effects.

At both the 1972 and 1976 
Olympics, the top three medalling 
countries were the USSR, the USA 
and East Germany, all of whom 
were known to have athletes taking 
steroids in various sports. At the 1976 
Montreal Games, 275 steroid tests 
were conducted, with eight athletes 
testing positive, a low number given 
the number of athletes we now know 
to have been using them. The problem 
was that many of the drugs developed 
for use within East Germany weren’t 
yet detectable, and the administration 
programme was so sophisticated that 
athletes knew when to stop taking the 
drugs so that their urine tests would 
come back negative.

One step ahead

Once the authorities did start to 
catch up, the cheats changed their 
behaviour and once again left the 

testers behind. At the 1984 Olympics 
in Los Angeles it was reported that the 
US cycling team used blood doping 
and there were rumours of athletes 
using human growth hormone (HGH) 
and testosterone. Blood doping was 
subsequently added to the IOC 
prohibited list in 1988 and HGH a 
year later.

In 1988, arguably the biggest 
doping scandal to date took place at 
the Seoul Olympics, with the men’s 
100 m champion Ben Johnson failing 
the drug test he took after the race and 
being stripped of his medal. Johnson 
tested positive for the anabolic steroid 
stanozolol, and in the end six of the 
eight finalists were implicated in 
doping activity. This was a huge shock 
worldwide and threw doping into the 
spotlight. 

Scientists were surprised, as until 
this time steroids had only been 
thought to enhance performance in 
out-and-out strength sports such as 
weightlifting, where they were more 
commonly detected. For  example, 

The use of anabolic steroids 
wasn’t prohibited until 1976
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at the same Olympics the entire 
Bulgarian weightlifting team 
withdrew after two of their athletes 
tested positive.

Since 1988, anti-doping has become 
more sophisticated.  The World Anti-
Doping Agency (WADA) was created 
in 1999 to harmonise standards. New 
tests, such as for EPO, were introduced 
in 2000. The athlete biological 
passport (ABP) was introduced in 
2009. The amount of testing at the 
Olympics has also continued to 
increase, as has the number of athletes 
testing positive. It is difficult to say 
whether more athletes are cheating, 
or the tests are finally catching those 
that always have been — in reality 
it is probably a combination of both 
(Table 1).

Tokyo 2020

With an increasing number of 
positive tests at Summer Olympic 
Games, and Tokyo 2020 on 
the horizon, the anti-doping 
community is working to try and 
minimise the number of doping 
athletes who manage to compete at 
the 2020 Olympics. One of the key 
aspects of prevention is the proper 
education of athletes, allowing them 
to make informed decisions and 
hopefully not being caught out by 
inadvertent doping.

To ensure a high standard worldwide, 
WADA will be implementing an 
international standard for education, 
which all countries and international 
federations will need to adhere to. 
However, this won’t be introduced 
until 2021, and ahead of Tokyo 2020 
it is up to individual organisations 
to organise their activities. In 
the UK, a joint policy by UK Anti-
Doping (UKAD), the British Olympic 
Association and the British Paralympic 
Association means that every athlete 
and official who attends the Tokyo 
Olympics will receive anti-doping 
education beforehand.

Another major change ahead of 
Tokyo 2020 is the introduction of 
the International Testing Agency 
(ITA), which was established 
in 2018. The ITA was set up as an 
independent body to manage testing 
for international federations and 
major event organisers, rather than it 
being done by the sports themselves. 
Ahead of the next Olympics, the ITA 
will be organising testing for many 
of the sports and then coordinating 
the testing during the Games, using 
doping control officers from all over 
the world.

Post-Games testing

At the 2004, 2008 and 2012 Olympics, 
a higher number of athletes were 

banned after the events compared to 
when they were taking place. This is 
because samples can now be stored 
and then reanalysed up to 10 years 
later, when laboratory techniques 
have improved.

So far, this has been a successful 
method of detecting cheats. While 
there is often a large time gap, it 
does mean that those who originally 
missed out on medals can eventually 
be awarded them. For Tokyo 2020, the 
IOC and ITA have promised the most 
comprehensive testing programme 
ever, with samples continuing to be 
stored for future re-analysis. This 
will include samples collected ahead 
of the Olympics as well as during it. 
This is seen as a higher-risk period for 
athletes doping, as they are less likely 
to be tested, and will hopefully be 
another positive step forward in the 
fight against doping.

In November 2019 the IOC 
announced that it hopes to have a 
new genetic test available at Tokyo 
2020. The aim is to be able to detect 
blood doping weeks to months after 
it has taken place, something that 
currently isn’t always possible. The 
team behind the test’s development 
has identified which genes are ‘turned 
on’ when an athlete uses certain 
substances or methods, and the test 
would be able to detect this. If not 
ready in time, then the samples that 
have been stored will be subjected to 
this test at a later date. 

The future of anti-doping

In 2021 a new world anti-doping code 
will be implemented (including the 
new education standard), but it is 
the new testing procedures that will 
hopefully have the biggest impact. 
There are plans to expand the ABP 
to include the longitudinal tracking 
of growth hormone, a substance 
currently only detectable within a 
very small timeframe and for which 
worldwide findings are extremely 
low. Its inclusion in the ABP would 
be a further deterrent for this range of 
substances.

Table 1 Anti-doping rule violations (ADRVs) per Olympics

Year Location Number of tests Number of ADRVs

1968 Mexico City, Mexico 667 1

1972 Munich, West Germany 2,079 7 

1976 Montreal, Canada 2,054 11 

1980 Moscow, USSR 645 0

1984 Los Angeles, USA 1,507 12

1988 Seoul, South Korea 1,598 10

1992 Barcelona, Spain 1,848 5

1996 Atlanta, USA 1,923 5

2000 Sydney, Australia 2,359 15

2004 Athens, Greece 3,667 21 (5 post)

2008 Beijing, China 4,770 10 (65 post)

2012 London, UK 5,051 37 (48 post)

2016 Rio de Janeiro, Brazil 4,882 12
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Another test to be implemented is 
the dry blood spot test (DBS) as an 
addition to the existing blood tests 
already used. The major advantage 
of DBS is its speed, efficiency and 
lack of equipment, as it only requires 
a drop of blood taken from a finger 
prick. This means that, in theory, 
large numbers of athletes (e.g. all 
finishers at an Olympic Games) 
could be tested in one go, thereby 
reducing costs significantly while 
increasing the numbers of athletes 

subjected to testing. The results 
would allow further targeted testing 
of individual athletes in order to fully 
detect doping.

However, despite the improvements, 
there are still unknowns ahead 
of Tokyo 2020. Are anti-doping 
organisations able to identify 
everything an athlete is using? Is gene 
doping already being used to develop 
the next set of Olympians, and how 
will we test for it? Are there more 
examples of state-sponsored doping 
waiting to be uncovered, as shown by 
the scandals surrounding the Russian 
Olympic team?

The Summer Olympic Games is 
the world’s largest sporting event 
and Tokyo 2020 looks set to continue 
recent successes. However, it remains 
to be seen if it will be overshadowed 
by doping.

• The death of Knud Jensen at the 1960 
Olympics led the IOC to establish a medical 
committee to investigate doping and produce 
a prohibited list.

• Anti-doping agencies struggled to combat 
sophisticated, state-wide doping by countries 
such as East Germany.

• The Ben Johnson scandal at the Seoul 
Olympics in 1988 was a key turning point for 
anti-doping, and highlighted the need for 
more effective drug detection measures.

• Key prevention strategies for Tokyo 
2020 include implementing educational 
programmes and the introduction of the 
International Testing Agency (ITA).

• Longer-term measures to catch doping 
cheats include the implementation of a new 
anti-doping code and plans to expand the 
athlete biological passport.

The death of Knud Jensen at the 1960 

Key points 

Daniel Ashworth is deputy head of 
testing at UKAD.

IOC factsheet: ‘The fight against doping and 
promotion of athletes’ health’ (PDF),  
www.tinyurl.com/txjgetb

Guardian article on Thomas Hicks:  
www.tinyurl.com/jftpg65

BBC article on human growth hormone: 
www.tinyurl.com/vkmywa2

IOC factsheet: ‘The fight against doping and 

Resources 

The 2020 Olympics will be held in Tokyo
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much research as possible. The UCAS 
course search is a great tool, as are 
prospectuses, websites and open days. 
Everyone has different priorities when 
looking for a university, so make sure 
you know what you want. Consider 
whether you want larger or smaller 
class sizes or campus sizes. How do 
you feel about location, subject, ethos, 
enrichment opportunities and alumni 
services?

Case study: UCFB
One university that offers many 
sporting degrees is the University 
Campus of Football Business (UCFB). 
It offers campus-based degrees as well 

T he worldwide sports industry 
is worth over £500 billion. 
In Europe alone it employs 

1.7  million people, and nearly one 
third of those work in the UK. The 
numbers are growing and there are no 
signs of them slowing down, with new 
and emerging markets and sectors 
appearing on a regular basis.

The European football market 
is worth over £21 billion, with the 
likes of the Premier League and 
Champions League leading the way 
with mammoth television deals, 
not just domestically, but all around 
the world. On top of this, emerging 
markets like e-sports are anticipated 

to be worth upwards of $1.5 billion by 
2020, opening up a whole new sector 
for aspiring professionals.

Studying sport

Studying a sport-related degree at 
university can lead to numerous 
opportunities and allow you to 
embark on an exciting and varied 
career.

Here are a few points to consider 
when looking at universities for your 
first step into the sports industry:

Do your research

The world really is your oyster at this 
stage of your education. Try and do as 

From A-level PE 
to university
Get excited about the world of sport
There has never been a more exciting time to get involved in the sports industry. 
From marketing to coaching, media to finance and event management to hospitality, 
new roles and opportunities are continuously presenting themselves

28 PE Review April 2020
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as online degrees with the opportunity 
to attend annual summits at UCFB’s 
global study hubs. UCFB is dedicated 
to the delivery of undergraduate 
degree programmes in the strategic, 
operational and business facets of the 
football business, and wider sport and 
events industries.

After opening its first campus 
at Burnley FC’s Turf Moor in 2011, 
UCFB opened other campuses around 
the Wembley and Etihad Stadiums. 
Over 90% of UCFB graduates are 
in employment within 6 months of 
graduation, with two thirds working 
in sport, which is far above sports 
graduate averages.

Making an informed decision

Ensure that the programme you 
are interested in equips you with 
the necessary skills and experience 
for your career of choice. Alongside 
this, ensure the expectations of your 
chosen career path are realistic. This 
can be achieved by attending open 
days, asking questions to universities 
and getting sector-relevant experience. 

Qualifications and experience

Consider the subjects you are studying 
at the moment and have studied at 
GCSE. Identify the directly applicable 
skills (unit content, communication, 
persuasive writing, organisation, 
proactivity etc.) to your chosen course 
to enrich your application.

Look at any work experience you 
have done and apply skills you have 
developed such as time-management, 

reliability etc. If you feel your relevant 
work experience may be lacking, 
take time to build up a portfolio of 
experience that you can showcase on 
your application and in any resulting 
interviews. The more you have to talk 
about, the easier it becomes.

Joanna Davison is a regional 
recruitment manager for UCFB.

UCAS course search:  
https://digital.ucas.com/search

Learn more about UCFB degree programmes: 
www.ucfb.ac.uk

Resources 
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you touch the trampoline bed, the 
springs exert a force that allows you to 
continue bouncing. 

Newton’s second law

Newton’s second law is the law of 
acceleration:

‘ A body’s rate of change of momentum 
is proportional to the size of the force 
applied and acts in the same direction 
as the force applied: F = ma ’Because of gravity, larger masses allow 

the trampoline springs to be stretched 
out more. This can be shown by the 
equation F = ma:

 ■ F is the force of gravity
 ■ m is mass
 ■ a is acceleration due to gravity

So, when the mass of a jumper 
increases, so does the force of gravity. 
This means the jumper is being pulled 
down harder by gravity. This stretches the 
springs of the trampoline more, creating 
a higher spring potential energy. 

Have you ever thought about how 
many principles of biomechanics 
can be applied to trampolining? 

The answer is: most of them. When 
constructing an answer in an examination, 
it is important to apply practical examples 
where possible. These help you hit 
assessment objective 2 (AO2) and are crucial 
to achieving an A* answer.

Potential energy and kinetic energy are 
the reasons that trampolines allow you to 
jump higher than you can on flat ground. 
One type of potential energy that is 
involved with trampolines is the potential 
energy stored in springs. Another type of 
energy is gravitational potential energy. 
There is also kinetic energy, because you 
are moving. 

Using the laws and principles of 
physics, we can understand why bodies 
move or don’t move. Newton’s laws of 
motion are a fundamental principle for 
A-level PE.

Newton’s laws of motion
Newton’s first law
Newton’s first law is the law of inertia:

‘ A body continues in a state of rest or 
uniform velocity unless acted upon by 
an external or unbalanced force. ’In trampolining terms, one way of 

thinking about this is that once you’ve 
started bouncing on a trampoline, you 
keep travelling upwards until gravity 
(an external force) pulls you back down 
again. At the point at which you stop 
going up and start coming down 
again, you are effectively weightless 
(which is why coaches are able to move 
performers around in mid-air with 
relatively little effort). Similarly, when 

Biomechanics
and
trampolining
Keri Moorhouse examines 
biomechanical principles and applies 
them to the sport of trampolining

 exam focus

All boards: application of theory to practice, 
refining AO2 (biomechanical principles, 
Newton’s laws).

Exam links 
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But the mass is usually too heavy for 
the spring to move you if you just stand 
there, which is why you don’t move 
unless you start jumping first. Smaller 
children usually jump higher than adults, 
even though they have a lower potential 
energy due to gravity, because the 
trampoline can more easily spring them 
back up, since the effect of gravity on 
them is slightly less. 

Newton’s third law

Newton’s third law is the law of reaction:

‘ For every action force there is an equal 
and opposite reaction force. ’In trampolining, the trampoline’s force 

acts on the person jumping, allowing 
the person to rise into the air. The 
action force is the jumper landing on the 
trampoline bed. This acts in a downward 
direction, and this downward force 
causes the trampoline’s springs to be 
stretched. The springs then recoil back to 

their original size and as the trampoline 
returns to its original position it exerts 
an upward reaction force on the jumper, 
causing them to leave the bed and jump 
high into the air.

This demonstrates that every action 
force has a reaction force. The action 
force is the jump because it was the 

original force, and the trampoline’s force 
was the reaction force because its power 
was inherited from the force of the jump 
(Figure 1).

Angular motion

Angular motion is the movement of a 
body or part of a body in a circular path 

Newton force 1 
(red arrow): 
acceleration 
due to gravity

Newton force 2 
(blue arrow): 
vertical acceleration
proportional to 
downward force applied

Newton force 3 
(green and yellow arrows): 
downward force from
trampolinist, equal 
upward force from 
trampoline springs

Figure 1 Newton’s laws on a trampoline

When you touch a trampoline 
bed, the springs exert a force that 
allows you to continue bouncing
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Figure 2 Phases of a tucked front somersault

Table 1 Key calculations for angular motion

Descriptor Definition Calculation Unit of measurement 

Moment of inertia The resistance of a body to a change in 
its state of angular motion or rotation

Moment of inertia = sum (Mass × Distribution 
of the mass from the axis of rotation2)
MI = ∑ m × r ²

Kilogram metres2

(kg m2)

Angular velocity The rate of change in angular 
displacement or rate of rotation

Angular velocity =  Angular displacement
Time taken

Radians per second (rad/s)

Angular 
momentum

The quantity of angular motion possessed 
by a body

Angular momentum  
= Moment of inertia × angular velocity

Kilogram metres² per second
(kg m2/s)

about an axis of rotation. Elite-level 
trampolining involves somersaulting, 
twisting, and combinations of both. 
In order to create angular motion, an 
eccentric force (a force applied outside 
the centre of mass) must be applied.

In order to achieve maximum 
rotation, a trampolinist must have both 
a large vertical velocity and possess a 
large amount of angular momentum at 
takeoff (King and Yeado 2004). Let’s 
apply this to a tucked front somersault 
(Figure 2).

Tucked front somersault

At takeoff, angular momentum is created 
when the jumper generates an eccentric 
force from the trampoline bed. Rotation 
starts about the transverse axis (see 
PE REVIEW, Vol. 15, No. 2, pp. 7–10). 
At the start of the somersault, the body 
moves from a straight position where 
moment of inertia (MI) is high and 
angular velocity (AV) is low. During the 
tucked flight phase, MI is decreased and 
AV is increased (i.e. rotation becomes 
faster).

When preparing to land, the jumper 
straightens their body. MI is increased, 
AV is decreased and the jumper lands 
safely. Angular momentum remains the 
same throughout the somersault.

Angular momentum, once generated, 
does not change throughout a 
movement. It remains constant and 
therefore is termed a conserved quantity. 
The conservation of angular momentum 
is a concept associated with the angular 
analogue of Newton’s first law of 
motion.

Moment of inertia

Moment of inertia is affected by the 
distribution of mass from the axis of 

rotation. The greater the mass of an 
athlete, the greater the MI. The lower the 
mass, the easier it is to change the rate of 
rotation.

Sports like trampolining are typically 
performed by athletes with a low mass. 
The further the mass moves from the 
axis of rotation, the greater the MI. 
Movements where mass is tucked in 
around the axis of rotation have a lower 
MI, e.g. a tucked somersault. When 
performing a tucked front somersault, 
the body will face less resistance to 
rotation, and therefore rotate more 

quickly compared with a straight front 
somersault.

Projectile motion

When trampolining, the human body 
is the projectile, and we must consider 
the fluid mechanics to maximise 
performance. The four main factors that 
affect air resistance on the body are 
velocity, front cross-sectional area, shape 
and surface characteristics. As discussed 
earlier, the greater the velocity of the 
trampolinist as they hit the trampoline 
bed, the higher they will be able to jump.
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Projectile motion  The movement of a body 
through the air, following a curved flight path 
under the force of gravity.

Key term 

Linking back to moment of inertia, 
if a performer reduces their front 

cross-sectional area by adopting a 
tucked position, they will reduce air 
resistance and be able to increase 
height and speed. Similarly, adopting a 
streamlined position, with body straight 
and tight, and arms above the head, 
allows the reduction of air resistance. 
Elite trampolinists will wear tight-fitting 

Lycra leotards to minimise air resistance 
and maximise performance.

The trampolinist will always follow a 
parabolic flight path through each move, 
due to weight being the dominant force 
over air resistance.

• Learn Newton’s laws carefully, with a 
practical example for each.

• Sketch a moment of inertia/angular 
velocity/angular momentum graph before you 
answer questions on this topic — this will 
help you to apply the practical examples.

• In any calculations, always include units of 
measurement.

• In extended answers, always include 
practical examples to demonstrate that you 
can apply your knowledge.

Key points 

Keri Moorhouse is a head of PE and 
an author of teaching resources.

Box 1 Biomechanical calculations in exams

All A-level PE specifications require you to be able to remember and apply the following key 
formulas and apply them to practical situations.

Velocity (m/s) = 
Displacement
Time taken

Momentum (kg m/s) = Mass × Velocity

Acceleration (m/s/s) = 
(Final velocity – Initial velocity)

Time

Force (N) = Mass × Acceleration

Look at the following examination question:

A trampolinist with a mass of 50 kg travels 3 m vertically in 1.2 seconds. Calculate vertical 
velocity, vertical momentum, vertical acceleration and vertical force exerted by the 
trampoline.

Here we can apply the formulas (remembering to include units):

• Vertical velocity = 3/1.2 = 2.5 m/s

• Vertical momentum = 50 × 2.5 = 125 kg m/s

• Vertical acceleration = 2.5/1.2 = 2.08 m/s/s

• Vertical force = 50 × 2.08  = 104 N

Extension activity
Can you draw a free-body diagram of a trampolinist on the upward phase of a move and the 
downward phase of a move? Consider the direction of motion in each.

Look at the exam question in Box 1. Consider 
how the calculations would differ for 
downward movement. (4 marks)

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

PEReviewExtras

Exam-style question Exam-style question

In trampolining, weight is the 
dominant force over air resistance
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Observed practice
Practice in front of an audience 
helps an athlete or team to adjust, 
accommodate and utilise the presence 
of spectators. Individual players will 
become accustomed to scrutiny, learn 
to focus on relevant signals and be less 
prone to crowd distraction. For example, 
15,000 people watched the Wales rugby 
team train in Japan prior to their 2019 
World Cup campaign. Team performance 
was subsequently facilitated by crowd 
presence through to the semi-final stage.

Psychological strategies
Control of arousal
This involves raising the athlete’s 
awareness that concentration can be 
maximised and attentional direction 
adjusted by controlling somatic arousal 
and cognitive anxiety, which rise 
excessively when an audience is present.

Reinforcement
Positive reinforcement was given by John 
Blackie, coach to Dina Asher-Smith, to 
instil self-belief ahead of her gold medal-
winning 200 m sprint at the 2019 World 
Athletics Championships. The crowd 
became a peripheral factor.

Evaluation
Evaluative strategies are incorporated 
by England rugby coach Eddie Jones to 
instil focus and discipline. The crowd is 
regarded as incidental.

Direct attentional focus
Selective attention would narrow the 
focus of the performer away from the 
crowd and move it toward relevant 
environmental cues.

Mental rehearsal
Mental rehearsal of skill, imagery and 
cognitive visualisation of the situation will 
enhance concentration and block out the 
crowd.

Confidence-building strategies
Confidence can be established through 
positive attribution and goal-setting, 
changing high Naf into high Nach. 
Building high self-efficacy will reduce 
crowd-induced inhibition.

Symbolic rehearsal
Symbolic rehearsal involves associating 
an image or symbol with a specific skill 
to aid focus and block the crowd. For 
example, England rugby kicker Jonny 
Wilkinson visualised a wide mouth 
behind the goal into which the ball 
should enter.

There are several practical and 
psychological strategies that can 
be integrated into performance to 

minimise social inhibition.

Practical strategies
Repetitive practice
Skills need to be practised repetitively 
and supported by critical feedback  
until they become grooved and 
overlearned. Attainment of the 
autonomous stage of learning will ensure 
that the dominant response that emerges 
in conditions of high arousal induced 
by audience presence will be of a high 
standard.

For example, golfer Morgan Pressel 
performed the opening driven tee shot 
in the 2019 Solheim Cup. This gross 
skill (with some fine elements) was well 
rehearsed and therefore performance 
was facilitated by crowd presence.

John Ireland presents some strategies to complement 
the article on pp. 7–11 and the poster on pp. 16–17

Get more from this issue of PE REVIEW, with free online resources.  
See page 1 and www.hoddereducation.co.uk/pereviewextras

Please note single issues are not 
available for separate purchase

Tell us what you think         @HodderMagazines

Strategies to minimise 
social inhibition

John Ireland is an experienced 
teacher and an author of teaching 
and learning resources for A-level PE.
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