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3OCR A Level PE

Get the most from this book
Everyone has to decide his or her own revision 
strategy, but it is essential to review your work, 
learn it and test your understanding. These Revision 
Notes will help you to do that in a planned way, 
topic by topic. Use this book as the cornerstone 
of your revision and don’t hesitate to write in it – 
personalise your notes and check your progress by 
ticking off each section as you revise.

Tick to track your progress
Use the revision planner on page 4 to plan your 
revision, topic by topic. Tick each box when you 
have:
l revised and understood a topic
l tested yourself
l practised the exam questions, checked your 

answers and gone online to complete the quick 
quizzes.

You can also keep track of your revision by ticking 
off each topic heading in the book. You may find it 
helpful to add your own notes as you work through 
each topic.

Features to help you succeed

Exam tips

Expert tips are given throughout the book to help 
you polish your exam technique and maximise your 
chances in the exam.

Typical mistakes

The author identifies the typical mistakes candidates 
make and explains how you can avoid them.

Now test yourself

These short, knowledge-based questions provide the 
first step in testing your learning. Answers are at the 
back of the book.

Definitions and key words

Clear, concise definitions of essential key terms are 
provided where they first appear.

Key words from the specification are highlighted in 
bold throughout the book.

Revision activities

These activities will help you to understand each 
topic in an interactive way.

Exam practice

Practice exam questions are provided for each topic. 
Use them to consolidate your revision and practise 
your exam skills.

Summaries

The summaries provide a quick-check bullet list for 
each topic.

Online

Go online to try out the extra quick quizzes at 
www.hoddereducation.co.uk/myrevisionnotes

4 Quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

My revision planner

Component 1 Physiological factors affecting  
performance 

Part 1 Applied anatomy and physiology 
 6 1.1a Skeletal and muscular systems   
19 1.1b Cardiovascular and respiratory systems   
34 1.1c Energy for exercise   
40 1.1d Environmental effects on body systems   

Part 2 Exercise physiology
44 1.2a Diet and nutrition and their effect on  

physical performance   
54 1.2b Preparations and training methods   
74 1.2c Injury prevention and the rehabilitation of injury   

Part 3 Biomechanics
84 1.3a Biomechanical principles, levers and the use  

of technology   
93 1.3b Linear motion, angular motion, fluid mechanics  

and projectile motion   

Component 2 Psychological factors affecting  
performance 

108 2.1 Skill acquisition   
122 2.2 Sports psychology   

Component 3 Socio-cultural issues in physical  
activity and sport

143 3.1 Sport and society   
156 3.2 Contemporary issues in physical activity and sport    

Now test yourself answers

Exam practice answers 
7
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OCR A Level PE6 Quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

1.1a Skeletal and muscular 
systems

Joints, movements, muscles and the analysis 
of movement

Carpals

Femur
Axial
skeleton

Key:

Appendicular
skeleton

Tibia

Radius

Ulna

Humerus

ScapulaSternum

Rib cage

Fibula

Talus

Vertebral column

Pelvic girdle

Figure 1.1.1 The bones of the axial and appendicular skeleton

The following table outlines the structure and function of a synovial joint. 

Common features 
of a synovial joint Structure Function

Ligament A tough band of slightly 
elastic connective 
tissue

Connects bone to bone 
and stabilises joints 
during movement

Synovial fluid Lubricating liquid 
contained within the 
joint cavity

Reduces friction and 
nourishes articular 
cartilage

Articular cartilage Smooth tissue which 
covers the surface of 
articulating bones

Absorbs shock and 
allows friction-free 
movement

Joint capsule A fibrous sac with 
an inner synovial 
membrane

Encloses and 
strengthens the joint 
secreting synovial fluid

Bursa A closed, fluid-filled 
sac found where 
tendons rub over bones

Reduces friction 
between tendons and 
bones

Joint: an area of the body 
where two or more bones 
articulate to create human 
movement.

Shoulder 

Joint type Ball and socket joint

Articulating bones Humerus and scapula

Movement Sagittal plane

Flexion Extension

Agonist muscles Anterior deltoid Posterior deltoid

Movement Frontal plane

Adduction Abduction

Agonist muscles Latissimus dorsi Middle deltoid

Movement Transverse plane

Horizontal flexion Horizontal extension

Agonist muscles Pectoralis major Posterior deltoid and teres minor

�
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4 Quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

My revision planner

Component 1 Physiological factors affecting  
performance 

Part 1 Applied anatomy and physiology 
  6  1.1a Skeletal and muscular systems     
19  1.1b Cardiovascular and respiratory systems     
34  1.1c Energy for exercise     
40  1.1d Environmental effects on body systems     

Part 2 Exercise physiology
44  1.2a Diet and nutrition and their effect on  

physical performance     
54  1.2b Preparations and training methods     
74  1.2c Injury prevention and the rehabilitation of injury     

Part 3 Biomechanics
84  1.3a Biomechanical principles, levers and the use  

of technology     
93  1.3b Linear motion, angular motion, fluid mechanics  

and projectile motion     

Component 2 Psychological factors affecting  
performance 

108 2.1 Skill acquisition     
122 2.2 Sports psychology     

Component 3 Socio-cultural issues in physical  
activity and sport

143 3.1 Sport and society     
156 3.2 Contemporary issues in physical activity and sport      

Now test yourself answers

Exam practice answers 
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5OCR A Level PE

Countdown to my exams

6–8 weeks to go

l  Start by looking at the specification — make 
sure you know exactly what material you 
need to revise and the style of the exam. Use 
the revision planner on page 4 to familiarise 
yourself with the topics.

l  Organise your notes, making sure you have 
covered everything on the specification. The 
revision planner will help you to group your 
notes into topics.

l  Work out a realistic revision plan that will 
allow you time for relaxation. Set aside days 
and times for all the subjects that you need to 
study, and stick to your timetable.

l  Set yourself sensible targets. Break your 
revision down into focused sessions of around 
40 minutes, divided by breaks. These Revision 
Notes organise the basic facts into short, 
memorable sections to make revising easier.

2–6 weeks to go

l  Read through the relevant sections of this book 
and refer to the exam tips, exam summaries, 
typical mistakes and key terms. Tick off 
the topics as you feel confident about them. 
Highlight those topics you find difficult and 
look at them again in detail.

l  Test your understanding of each topic by 
working through the ‘Now test yourself’ 
questions in the book. Look up the answers at 
the back of the book.

l  Make a note of any problem areas as you 
revise, and ask your teacher to go over these in 
class.

l  Look at past papers. They are one of the 
best ways to revise and practise your exam 
skills. Write or prepare planned answers to 
the exam practice questions provided in this 
book. Check your answers at the back of the 
book and try out the extra quick quizzes at 
www.hoddereducation.co.uk/myrevisionnotes

l  Use the revision activities provided in this 
book to try out different revision methods. 
For example, you can make notes using mind 
maps, spider diagrams or flash cards.

l  Track your progress using the revision planner 
and give yourself a reward when you have 
achieved your target.

One week to go

l  Try to fit in at least one more timed practice of 
an entire past paper and seek feedback from 
your teacher, comparing your work closely with 
the mark scheme.

l  Check the revision planner to make sure you 
haven’t missed out any topics. Brush up on any 
areas of difficulty by talking them over with a 
friend or getting help from your teacher.

l  Attend any revision classes put on by your 
teacher. Remember, he or she is an expert at 
preparing people for exam.

The day before the exam

l  Flick through these Revision Notes for useful 
reminders, for example the exam tips, exam 
summaries, typical mistakes and key terms.

l  Check the time and place of your exam.
l  Make sure you have everything you need — 

extra pens and pencils, tissues, a watch, 
bottled water, sweets.

l  Allow some time to relax and have an early 
night to ensure you are fresh and alert for 
the exam.

My exams

A Level PE Paper 1: Physiological factors 
affecting performance (2 hours)
Date: .........................................................................

Time: ........................................................................

Location: ..................................................................

A Level PE Paper 2: Psychological factors 
affecting performance (1 hour)
Date: .........................................................................

Time: ........................................................................ 

Location: ..................................................................

A Level PE Paper 3: Socio-cultural issues in 
physical activity and sport (1 hour)
Date: .........................................................................

Time: ........................................................................ 

Location: ..................................................................
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6 Quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

1.1a Skeletal and muscular 
systems

Joints, movements, muscles and the analysis 
of movement
The diagram below shows the major bones of the skeleton.

Carpals

Femur
Axial
skeleton

Key:

Appendicular
skeleton

Tibia

Radius

Ulna

Humerus

ScapulaSternum

Rib cage

Fibula

Talus

Vertebral column

Pelvic girdle

Figure 1.1.1 The bones of the axial and appendicular skeleton

The following table outlines the structure and function of a synovial joint. 

Common features 
of a synovial joint Structure Function

Ligament A tough band of slightly 
elastic connective 
tissue

Connects bone to bone 
and stabilises joints 
during movement

Synovial fluid Lubricating liquid 
contained within the 
joint cavity

Reduces friction and 
nourishes articular 
cartilage

Articular cartilage Smooth tissue which 
covers the surface of 
articulating bones

Absorbs shock and 
allows friction-free 
movement

Joint capsule A fibrous sac with 
an inner synovial 
membrane

Encloses and 
strengthens the joint 
secreting synovial fluid

Bursa A closed, fluid-filled 
sac found where 
tendons rub over bones

Reduces friction 
between tendons and 
bones

Joint: an area of the body 
where two or more bones 
articulate to create human 
movement.
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OCR A Level PE

Planes of movement
If a person stands in an anatomical position, we describe their movement 
in three dimensions, based on three planes:
l sagittal plane (vertical – divides the body into left/right)
l frontal plane (vertical – divides the body into anterior/posterior)
l transverse plane (horizontal – divides the body into upper/lower).

Frontal
plane

Sagittal
plane

Transverse
plane

Figure 1.1.2 The three planes of movement

Movement patterns

The table below describes the three types of plane and their movements.

Plane Movement pattern Example 

Sagittal plane Flexion Bending arm at elbow

Extension Straightening arm at elbow

Dorsi-flexion Pointing toes up

Plantar flexion Pointing toes down

Frontal plane Abduction Moving arm at shoulder away from midline 

Adduction Moving arm at shoulder towards midline

Transverse plane Horizontal extension Moving arm at shoulder away from midline parallel to ground

Horizontal flexion Moving arm at shoulder towards midline parallel to ground

Rotation Movement whereby articulating bones turn about their 
longitudinal axis in a screwdriver action

The following table provides an overview of joint types and movement 
patterns possible.

Joint type Description Plane of movement Movement patterns possible

Ball and socket Shoulder and hip Sagittal plane Flexion and extension

Frontal plane Abduction and adduction

Transverse plane Horizontal flexion, horizontal extension, 
medial and lateral rotation

Hinge Elbow, knee and ankle Sagittal plane Flexion, extension, dorsi-flexion and 
plantar flexion

Condyloid Wrist Sagittal plane Flexion and extension

Frontal plane Abduction and adduction

Plane of movement: 
the description of three 
dimensional movements at 
a joint. 

Movement pattern: a 
description of the action 
taking place at a joint. 

9781510405219.indb   7 09/09/17   5:01 PM
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Quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

Shoulder 

Joint type Ball and socket joint

Articulating bones Humerus and scapula

Movement Sagittal plane

Flexion Extension

Agonist muscles Anterior deltoid Posterior deltoid

Movement Frontal plane

Adduction Abduction

Agonist muscles Latissimus dorsi Middle deltoid

Movement Transverse plane

Horizontal flexion Horizontal extension

Agonist muscles Pectoralis major Posterior deltoid and teres minor

➜
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Ankle

Joint type Hinge joint

Articulating bones Tibia, fibula and talus

Movement Sagittal plane

Dorsi-flexion Plantar flexion

Agonist muscles Tibialis anterior

Fibula

Tibia

Patella

Femur

Gastrocnemius and soleus

a) Gastrocnemius b) Soleus

Tibia

Achilles
tendon

Femur

Practical application Contemporary dancers use their feet for 
shaping bodily movements. Concentrically 
contracting the gastrocnemius and soleus 
to plantar flex the ankle joint creates a fully 
extended finish to the leg in a split leap or 
when rising to the toes to go en pointe.

Figure 1.1.8 The ankle joint in detail

Functional roles of muscles and types of contraction 

Pectoralis major

External
obliques

Wrist
flexors

Tibialis anterior

Anterior deltoid

Rectus
abdominis

Adductor
longus

Rectus
femoris

Wrist extensors 

Teres majorTriceps brachii

Latissimus dorsi

Gluteus
maximus

Gluteus medius

Posterior deltoid
TrapeziusTrapezius

Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors Wrist extensors 

Latissimus dorsiLatissimus dorsi

Gluteus mediusGluteus mediusGluteus mediusGluteus medius

Biceps femoris

Gastrocnemius

Soleus

Biceps brachii

Front view Rear view

Figure 1.1.9 Major skeletal muscles
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Quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

Muscles are made of up fibres which contain filaments. Thick filaments 
are made of the protein myosin and thin filaments are made of the 
protein actin. Myosin and actin filaments are arranged to form and 
overlapping pattern which gives muscle tissue its striated appearance. 
During contraction, the myosin thick filaments grab on to the actin thin 
filaments by forming cross bridges. An increased number of cross bridges 
will increased overall force of contraction.

Antagonistic muscle action
Muscles never work alone. They work in pairs or groups to produce 
co-ordinated movement. As the agonist shortens to create movement, the 
antagonist lengthens to co-ordinate the action. There are three main roles 
a muscle can adopt:
l agonist
l antagonist
l fixator

It is important to understand the common antagonistic muscle pairings 
for f lexion.

Type of flexion Agonist Antagonist

Wrist Wrist flexors Wrist extensors

Elbow Biceps brachii Triceps brachii

Shoulder Anterior deltoid Posterior deltoid

Hip Iliopsoas Gluteus maximus

Knee Biceps femoris (hamstring group) Rectus femoris (quadriceps group)

Ankle (dorsi-flexion) Tibialis anterior Gastrocnemius and soleus

Muscle contraction
A muscle uses energy to create force by contracting. Muscles can contract 
in the different ways shown in the following table.

Isotonic (changes 
length)

Concentric Muscle shortens to produce tension, e.g. during the upward phase of 
a biceps curl, the biceps brachii concentrically contracts to lift weight

Eccentric Muscle lengthens to produce tension, e.g. during the downward 
phase of a biceps curl, the biceps brachii eccentrically contracts to 
lower weight 

Isometric (does not 
change length)

Muscle contracts but does not change length and no movement 
is created, e.g. holding the press-up position still with arms and 
elbows extended 

Exam tip

You will need to be able to put together all the information discussed 
so far to analyse different movements from sport. Always identify 
joint type, articulating bones, movement pattern, agonist muscle, 
antagonist muscle and contraction type.

Typical mistake

Always refer to a joint 
when identifying movement 
patterns, such as flexion at 
the shoulder. Arm flexion is 
too vague!

Revision activity

Choose a picture of an athlete playing sport. Complete a movement 
analysis of the knee, shoulder, hip, ankle, wrist and elbow. Refer to 
all the key points: joint type, articulating bones, movement pattern, 
agonist muscle, antagonist muscle and contraction type.

Myosin and actin filaments: 
proteins which form the 
contractile units of skeletal 
muscles.

Agonist: a muscle 
responsible for creating 
movement at a joint. Also 
known as the prime mover.

Antagonist: A muscle 
that opposes the agonist, 
providing a resistance for 
co-ordinated movement.

Fixator: a muscle that 
stabilises one part of a body 
while another part moves.

Energy: the ability to 
perform work (measured in 
joules or calories).

9781510405219.indb   14 09/09/17   5:02 PM
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Skeletal muscle contraction
Skeletal muscle can only contract when stimulated by an electrical 
impulse sent from the central nervous system. 
l Motor neurons are specialised cells which transmit nerve impulses 

rapidly to a group of muscle fibres. They have a cell body in the brain 
or spinal cord with an extending axon which branches to connect 
motor end plates to a group of muscle fibres.

l The motor neuron and its muscle fibres are termed the ‘motor unit’. 
l Sending the nerve impulse to the muscle fibres is an electrochemical 

process which relies on a nerve action potential to conduct the nerve 
impulse as a wave of electrical charge down the axon to the end plates.

l The point where the axon’s motor end plates meet the muscle fibre is 
called the neuromuscular junction.

l There is a small gap between the motor end plates and muscle fibre 
called the synaptic cleft. An action potential cannot cross a synaptic 
cleft without the neurotransmitter acetylcholine (ACh).

l The neurotransmitter is secreted into the synaptic cleft to help the 
nerve impulse cross the gap.

l If enough of the neurotransmitter is secreted and the electrical charge 
is above threshold, a muscle action potential is created. This results in a 
wave of contraction down the muscle fibres.

1  Nerve impulse initiated in the motor neuron cell body

2  Nerve impulse conducted down the axon of the motor neuron by a
nerve action potential to the synaptic cleft

3  Neurotransmitter called acetylcholine is secreted into the synaptic cleft to
conduct the nerve impulse across the gap

4  If the electrical charge is above threshold, the muscle fibre will contract

5  This happens in an ‘all-or-none law’ fashion (depending on whether the stimulus
is above threshold, all muscle fibres will give either a complete

contraction or no contraction at all)

Figure 1.1.10 Flow diagram summarising the role of a motor unit

Action potential: positive 
electrical charge inside the 
nerves and muscles cells 
which conducts the nerve 
impulse down the motor 
neuron and into the muscle 
fibres.
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Muscle fibre type and exercise intensity
The strength of muscular contraction is dependent on the number of 
motor units recruited by the brain. The greater the number of motor 
units, the greater the force. As shown in the following table, any 
one muscle contains three fibre types; the percentage of each fibre is 
dependent on genetics. The table outlines the structural and functional 
characteristics of the three muscle fibre types.

Fibre type Slow oxidative Fast oxidative glycolytic Fast glycolytic

Structural characteristics

Neuron size

Fibres per neuron

Capillary density

Mitochondria density

Myoglobin density

Phosphocreatine store

Small

Few

High

High

High

Low

Large

Many

High

Moderate

Moderate

High 

Large

Many

Low

Low

Low

High

Functional characteristics

Speed of contraction

Force of contraction

Fatigue resistance

Aerobic capacity

Anaerobic capacity

Slow

Low

High

High

Low

Fast

High

Moderate

Moderate

Moderate

Fast

High

Low

Low

High

Sporting application

Highest percentage of 
fibres

Endurance athletes:
l  marathon
l  triathlon
l  cross-country skiing

High-intensity athletes:
l  800–1500 m
l  200 m freestyle

Explosive athletes:
l  60–100 m sprinting
l  javelin
l  long jump

Combining motor units and muscle fibre type indicates how the nervous 
system can produce movement for different activity requirements.

Small motor neurons stimulate relatively few muscle fibres. This is important 
for activities which require sustained muscle contraction, such as posture.

Large motor neurons stimulate many large muscle fibres. This is 
important for brief exertions of large force, such as jumping and throwing.

Muscle fibre type and recovery rates

Slow oxidative (SO) fibres

Key points
l These are recruited and provide energy for sub-maximal aerobic work.
l They contract intermittently to give overall low force of contraction.
l Individual fibres will recover very quickly.

Revision activity

Using the table above, copy 
out the information and 
colour code/add diagrams to 
help you learn it.
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Application for training and recovery
l 1:1 or 1:0.5 work:relief ratio, for example 3 minutes moderate-intensity 

running with relief of 90 seconds.
l Training can be performed on a daily basis, as fibre damage is not 

associated with low-intensity training.
l Low-intensity use of SO fibres is advised between heavy weight training 

sessions to increase blood f low and enhance the healing process.

Fast oxidative glycolytic (FOG) fibres

Key points
l These are designed to produce a large amount of force quickly.
l They have capacity to resist fatigue.

Application for training and recovery
l They are more likely to be used in high-intensity activities lasting a 

few minutes, for example the 800 m.

Fast glycolytic (FG) fibres

Key points
l These are recruited in the last 2–10 seconds of contraction, when 

maximal efforts are needed quickly.
l This will be accompanied by eccentric muscle fibre damage, which 

causes DOMS (delayed onset muscle soreness) felt 24–48 hours after 
exercise.

Application for training and recovery
l If fast glycolytic fibres have been used to exhaustion, they take 4–10 

days to recover.
l Maximal weight training sessions should leave 48 hours before using 

the same muscle group again.

Now test yourself
1  Identify the agonist and antagonistic pairings for flexion in the:

a)  wrist
b)  elbow
c)  shoulder
d)  hip
e)  knee 
f)  ankle (dorsi-flexion)

2  What are the three planes of movement and how do they divide the body?
3  What are the roles of the agonist, antagonist and fixator?
4  What is the difference between concentric and eccentric muscle contraction?
5  What makes a motor unit?
6  Name the three types of muscle fibre.

Answers on page 167

Delayed onset muscle 
soreness (DOMS): pain and 
stiffness felt in the muscles, 
which peaks 24–72 hours 
after exercise, associated 
with eccentric muscle 
contraction.
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Exam practice
1  State the movement at the ankle joint, of the striking foot, at the point of contact and name the 

agonist muscle responsible for creating the movement.  [2] 
2  An athlete performs an upright row. Complete the table (A, B, C, D) for the athlete’s shoulder joint 

while the bar is being raised.  [4]

Joint Joint type Movement Agonist Antagonist
Type of muscular 
contraction

Shoulder A Abduction B C D

3  Explain the role of the triceps brachii in both the upward and downward phases of a press-up.  [4]
4  Explain how a performer’s mix of muscle fibre types might influence their reasons for choosing to 

take part in particular types of physical activity.  [4]

Answers on page 174

Summary
You should now have an understanding of: 
l  joints, movements and muscles – including 

analysis of movement with reference to:  
joint type, movement produced, agonist and 
antagonist muscles involved, and type of 
muscle contraction taking place, at the:
� – shoulder
� – elbow
� – wrist
� – hip
� – knee
� – ankle

l  planes of movement: sagittal, frontal, 
transverse

l  roles of muscles: agonist, antagonist, fixator
l  types of contraction: isotonic, concentric, 

eccentric, isometric
l  the structure and role of motor units in 

skeletal muscle contraction
l  nervous stimulation of the motor unit: motor 

neuron, action potential, neurotransmitter,  
‘all-or-none’ law

l  muscle fibre types: slow oxidative, fast 
oxidative glycolytic, fast glycolytic

l  recruitment of different fibre types during 
exercise of differing intensities and during 
recovery.
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