
How does the 
lifestyle and training 
of a sportsperson 
such as Mo Farah 
help improve their 
performance?

Health, training and exercise
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To answer the big question you will need to be able to complete the 
following tasks:

1. Assess the relationship between health, fitness and 

exercise (AO3).

2. Analyse the components of fitness and how these 

components could be measured (AO3).

3. Assess how the principles of training are used when an 

athlete develops fitness (AO3).

4. Analyse the different methods of training that could be 

used (AO3).

5. Discuss the nutritional requirements of people in 

different sports (AO3).
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Assess the relationship between health, fitness and exercise (AO3).

Health can be defined as a sense of physical, mental and social well-being. Health is more than 
being fit – it involves feelings of satisfaction, energy and mental well-being which often come 
through the social aspects of participating in sport and exercise. 

Being healthy involves three main factors that can be improved through regularly participating in 
sport and physical activity

1. Physical – strength, flexibility, cardiovascular fitness

2. Social – interact with team members, make friends

3. Mental – sense of belonging, feelings of satisfaction, high self esteem

Positive lifestyle choices which will help improve health include:

•	 taking part regularly in physical activity

•	 eating a balanced diet

•	 getting sufficient sleep

•	 enjoying leisure time

•	 avoiding risks such as smoking, drinking alcohol and taking drugs

Exercise is important as it can improve all the aspects of health. A lack of exercise, leading to a 
sedentary lifestyle will have a hugely negative effect on an individual’s health.

A sedentary lifestyle can increase the risk of acquiring many conditions including

•	 Coronary heart disease

•	 Type 2 diabetes

•	 High blood pressure

•	 Narrowing of the arteries
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Summary

There are close relationships between health, fitness and exercise 

•	 Positive relationship – active lifestyle = increased exercise = increased fitness = increased 

social and mental well-being = BETTER HEALTH!

•	 Negative relationship – sedentary lifestyle = decreased exercise = decreased fitness = 

decreased social and mental well-being = POOR HEALTH!

Exercise is therefore the key to health and fitness.

For further discussion:

What behaviours can lead to a sedentary/unhealthy lifestyle?

What are the possible solutions?
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Components of fitness

Analyse the components of fitness and how these components could be measured (AO3)

As can be seen from above it is important to exercise to obtain fitness but there is more than one 
type of fitness. Fitness is often broken down into the following different types or components:

Understanding the different components can help athletes understand the fitness requirements 
for their particular sport. For example Mo Farah as a long distance runner would require 
cardiovascular endurance but reaction time would be less important whereas Usain Bolt would 
need speed but cardiovascular endurance would be less important.

Can you complete the following table?

Component of fitness Definition Example 

Muscular strength

Cardiovascular endurance

Flexibility

Agility

Balance

Power

Speed

What components of fitness do you need to develop to help improve your sport? Link this to your 
personal fitness programme.

•	 Muscular strength

•	 Muscular endurance

•	 Cardiovascular endurance

•	 Flexibility

•	 Agility

•	 Co-ordination

•	 Reaction time

•	 Balance

•	 Power

•	 Speed
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Measuring fitness

If we want to improve our fitness how do we know whether it is improving or if we just think it is? 
We have to measure our fitness at the start and the end of a period of training, using fitness tests. 
There are different recognised tests for each component of fitness. 

Fitness tests for different components of fitness

All tests need to follow certain methods or protocols. The following briefly shows the protocols 
for some well-known tests for different fitness components

Agility – Illinois agility test 

•	 Mark out the course 

•	 Participant starts in a face-down, lying position at the start line

•	 Time runner

Coordination – Alternate hand wall toss test 

•	 Stand two metres from a smooth-surfaced wall

•	 Throws the ball with one hand, catch it with the other hand and repeats the action

•	 Count the number of successful catches in 30 seconds

Balance – Standing stork test 

•	 Place hands on hips and one foot on the inside knee of the opposite leg

•	 Raise heel and hold balance for as long as possible

•	 The score is the time the participant successfully holds balance

Power – standing jump test 

•	 Stand sideways near a wall and measure height with an upstretched arm

•	 Jump and put mark on the wall at highest point

•	 The distance between the standing and jumping height is taken as the score
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Strength - Handgrip dynamometer

•	 Grip with dominant hand.

•	 Apply maximum force while arm is straight in front of the body.

•	 Repeat three times.

Cardiovascular endurance – Multi-stage fitness test

•	 Mark out a 20 m course.

•	 Run back and for over 20m course to arrive at the line on the beep or wait for the beep 
before running back.

•	 Run until total exhaustion prevents completion of two to three shuttles.

Speed – 30 metre sprint test 

•	 Mark out a 30 m distance on an even surface.

•	 With a running start run at full speed for 30m

•	 Time the speed

Muscular endurance – 60 second press-up test 

•	 On a cushioned surface, perform as many full press-ups as possible in 60 seconds.

•	 Elbows moving from the locked, straight position to 90 degrees of flexion.

By following the same protocols every time you test you can ensure that there is validity and 
reliability of testing.

Validity ensures that test measures what it claims to measure.

Reliability is achieved by carrying out each test in the same way and in the same conditions to 
ensure any results can be trusted as being accurate (reliable).



Health, training and exercise

8

Normative data

After every test you measure not only against your own previous scores but also against national 
normative data to see how you compare on a larger scale and whether or not you are improving.

Summary

•	 It is vital to exercise to obtain fitness

•	 Relevant components of fitness should be identified

•	 Relevant components should be measured before a period of exercise using a 

recognised test for that particular component

•	 They should be measured after a training period to assess whether there has been any 

progress made

•	 All tests should be valid and reliable

For further discussion:

What other fitness measures or health screening methods could be used to assess fitness or 
health levels?
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Principles of training
Assess how the principles of training are used when an athlete develops fitness (AO3).

From the previous section you know that you have to train to improve components of fitness. In 
order to train properly to develop the required fitness component you need to know and apply 
the principles of training.

Efficient training will ensure that there are long term physical changes or adaptations to the body 
systems.

There are four main principles of training: Specificity, overload (intensity, frequency, duration), 
progression, and variance.

Specificity 

Training must be specific for that sport e.g. Mo Farah would train by running long distances to 
improve his cardiovascular endurance while a netballer might focus on speed or agility.

Overload

Over a period of time the body must be put under stress for the effects of the training to be felt. 
This is known as overload and it can be achieved by increasing one or more of frequency of 
training, intensity or length of training sessions.

•	 Frequency – how often you train e.g. you might increase your training from 3 to 4 times a 

week
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•	 Intensity -  this might be thought of as how hard you train e.g. you might do a session of 8 

x400m which has increased from 6x400m the previous week

•	 Duration – this might be achieved by for example running 40 minutes up from 30 

minutes in the previous session

Progression

As a result of good use of the overload principle there should be evidence of progression i.e. your 
fitness components are improving!

Variance

Training must be varied; this will help to avoid a plateau in performance and also reduce 
boredom and therefore help an individual stay motivated. This is likely to help with progression. 

And don’t forget reversibility – training effects are lost quickly if training is not maintained.

Training thresholds

A way of training effectively to ensure there is overload and therefore progression is to target the 
most relevant training threshold. This involves calculating a specific working heart rate:

•	 Maximum heart rate = 220 – age 

A 15-year-old athlete might want to calculate their maximum heart rate in order to accurately 
calculate their training threshold:

•	 Maximum heart rate = 220 – 15

•	 Maximum heart rate = 205 beats per minute (bpm) 
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Elite athletes such as Mo Farah will train nearer the upper limit of the training threshold to gain 
maximum benefit i.e. very intense training.

Case study

An 18 year old UK junior champion is training for the 
European championships. Complete the following 
table for this cyclist.

Principle of training Example 

Specificity

Overload

Progression

Variance

Summary

•	 Efficient training will ensure that there are long term physical changes or adaptations to 

the body systems.

•	 There are four main principles of training: Specificity, overload (intensity, frequency, and 

duration), progression and variance.

For further discussion:

Why is knowledge of aerobic and anaerobic threshold important for athletes?
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Methods and effects of training 

Analyse the different methods of training that could be used (AO3).

There are a number of different ways of exercising to apply the principles of training. Whichever 
method is chosen, warming up and cooling down are essential.

Warm up 

Although warm ups may vary from activity to activity 
there are three main principles that should be followed:

•	 Raise pulse rate

•	 Mobility and stretching exercises

•	 Activity specific activities

Cool down

As for the warm up the cool down may vary from 
activity to activity but there are three main principles 
that should be followed:

1. Light jog

2. Stretching

3. Refuelling/ice baths/massage

 

Methods of training 

There are various methods of training that can be used but they should be specific to the 
performer, component of fitness to be trained and the activity. 

Continuous training

•	 develops cardiovascular fitness

•	 minimum of 20 minutes sub-maximal work

•	 target heart rate range between 60–80% maxhr (aerobic)

•	 E.g. swimming, running, cycling, walking
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Interval training

•	 develops strength, speed and muscular endurance 

•	 periods of intense work with timed rest periods

•	 a wide variety of fitness types can be developed

•	 structured in reps and sets

•	 intensity is measured by % maxhr. (usually anaerobic – 80% max hr)

Fartlek

•	 a form of interval training (speed play) 

•	 develops a range of components 

•	 changes in speed, incline and terrain are used to provide changes in exercise intensity

•	 aerobic and anaerobic work can be done in the quantities that suit the performer

Plyometric

•	 develops speed, coordination and power

•	 high intensity exercise involving explosive movements.

•	 the muscle is lengthened and then rapidly shortened to develop power

•	 suitable for well-trained athletes

Weight training

•	 develops strength

•	 A form of interval training

•	 Intensity is measured in % 1 REP MAX 

•	 structured in reps and sets 
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Summary

•	 a warm up and cool down should happen before and after every training session

•	 The chosen method of training should depend on fitness component being trained and 

should apply the principles of training

For further discussion:

Discuss the advantages and disadvantages of the methods of training above.
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Diet and nutrition
Discuss the nutritional requirements of people in different sports (AO3).

Everyone should be aware of the foods that they eat whether it is part of a healthy lifestyle or as 
part of a training programme for a sport.

Energy balance equation

The energy balance equation is the relationship between the energy consumed and the energy 
used –measured in calories.

•	 more energy in compared to energy used = excess energy being stored as fat. 

•	 less energy in compared to energy used = weight loss. 

•	 energy in = energy out = healthy weight

Nutrients

The body needs a balance of different nutrients to stay healthy. There are five main groups of 
nutrients:

Proteins – for tissue growth and repair – from meat, fish and milk

Carbohydrates - for energy – from sugar (simple carbohydrates), bread, pasta, potatoes (complex 
carbohydrates) 

Fats – source of energy – from olive oil (monounsaturated fats), oily fish (polyunsaturated), red 
meats, dairy (saturated fats), cakes, biscuits (trans fats).  In general trans fats should be avoided 
as they have few benefits and can have negative health effects.

Minerals – essential for health of many processes on the body – milk and fish (calcium), red meat, 
brown rice (iron), bananas, white meat (potassium).

Vitamins and water should also be consumed as part of a healthy diet.

Diet and physical activity

On average, men need around 2,000 - 2,500 calories a day while women need approximately 
1500-2000 calories. The exact amount will depend on the amount of training being undertaken 
by an athlete: for some endurance athletes this can rise to over 5,000 calories/day.

Carbohydrate loading

•	 Complex carbohydrates – starches – are stored in the body as glycogen and converted 

into glucose when the body needs more energy. 
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•	 Glycogen is a slow-release form of energy, meaning that the energy consumed in the form 

of rice/pasta can last a long time. This is particularly useful for endurance athletes in the 

last stages of a performance. 

•	 In the week before a race, marathon runners usually eat lots of starchy foods (complex 

carbohydrates), such as pasta. This helps them to keep going towards the end of the race.

Summary

•	 Maintaining the energy balance is important

•	 The 5 main nutrient groups should be part of a balanced diet

•	 Athletes in certain sports may consume many more calories because of the demands of the 

activity

For further discussion:

Assess the energy demands of your main sport. Compare this with other sports.
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To answer the big question you will need to be able to complete the 
following tasks:

1. Analyse the structure and function of the muscular-

skeletal system (AO3).

2. Analyse the structure and function of cardiovascular 

system (AO3).

3. Analyse the structure and function of respiratory system 

(AO3).

4. Assess the use of different energy systems for different 

activities (AO3).

5. Discuss the short term and long term effects of training 

(AO3).
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Muscular-skeletal system

Analyse the structure and function of the muscular-skeletal system (AO3).

Muscular system

There are three types of muscles in the human body

•	 Smooth muscle – involuntary muscle (not under our conscious control) found in the 

internal organs

•	 Cardiac muscle – involuntary muscles (not under our conscious control) found only in 

the heart

•	 Skeletal muscle – voluntary muscles (under our conscious control) attached to the 

skeleton

Skeletal muscles are the muscles involved with the movement of the body.

Major muscles of the body 

Muscle contractions

Isotonic contraction - involves the muscle producing tension and controlling the speed of the 
muscular contraction. This movement can be a concentric or eccentric muscular contraction.

Concentric contraction - involves the muscle shortening under tension. The origin and insertion 
of the muscle move closer together. 

Eccentric contraction - involves the muscle lengthening under tension. The origin and the 
insertion move further away from each other. An eccentric contraction provides control of a 
movement in the downward phase and it works to resist the force of gravity.
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Isometric contraction – involves a muscle producing tension but staying the same length. 

Antagonistic muscle actions

Muscles are attached to bones by tendons; they contract by pulling the bones. Muscles work 
in pairs where one muscle is contracting (the agonist) and an opposite muscle is relaxing 
(antagonist). The muscle that was relaxed then contracts (becomes the agonist) to return bones 
to the original position.

The following groups of muscles are antagonistic pairs

Biceps Triceps 

Hamstrings Quadriceps 

Gluteals Hip flexors

Pectorals Latissimus dorsi
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Muscle fibre types

In simple terms muscle fibres can be classified as slow twitch (Type I) or fast twitch (Type II).

The different types of muscles have different characteristics.

Slow twitch (Type I) – slow contractions, low force, red in colour, fatigues slowly, and needed for 
endurance events e.g. 10,000 m running.

Fast twitch (Type II) – quick contractions, high force, white in colour, fatigues quickly, needed for 
power/speed events e.g. sprinting.

Many sports such as hockey and football require performers to have a balance of fast twitch 
and slow twitch fibres.

Summary

•	 There are three types of muscles

•	 Muscles contract in different ways and work in pairs

•	 There are two main types of muscle fibres

For further discussion:

Give definitions for muscular hypertrophy and muscular atrophy.

Describe how the antagonistic muscle pairs are working at the elbow during the downwards 
and upwards phase of a press-up.

Explain why a long-distance runner requires Type I muscle fibres in order to be successful in 
their event.



Exercise Physiology

23

Skeletal system

Function of the skeletal system.

The skeleton has the following functions:

1. Movement – The bones act as levers around joints. Muscles pull on the bones to 

produce movements. The bones of the skeleton provide surfaces for the attachment of 

muscles. Bones have bony points and grooves to provide attachment points.

2. Support and protection – support for the body and protect the vital organs. For 

example, the cranium protects the brain and the ribs protect the heart and lungs’

3. Blood cell production– bone marrow produces red blood cells, white blood cells and 

platelets. 

4. Storage of minerals – act as a mineral store for calcium and phosphorous, which are 

available to the body if needed for other functions. 
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Structure of the skeleton

There are 206 bones in the human body. The main ones involved in movement in sport and 
physical activity can be seen in the diagram below.
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Structure of synovial joints

•	 A joint is a place where two or more bones meet. Bones are connected around the joint.

•	 Connective tissues consist of ligaments, cartilage and tendons.

•	 Ligaments hold the joint together which give the joints their stability.

•	 Cartilage is found at the ends of bones and where joints meet. 

•	 Tendons attach muscles to the skeleton.

Types of synovial joints

Different types of synovial joints allow varying degrees of movement, these include:

1. Hinge – found in the elbow and knee. Hinge joints allow you to move the elbow and 

knee in only one direction. They allow flexion and extension of a joint.

2. Ball and socket – found in the shoulder and hip and allow movement in almost every 

direction. A ball-and-socket joint is made up of a round end of one bone (ball) that fits 

into a small, bowl-like area of another bone (socket).

3. Pivot – found in the neck, between the top two vertebrae. It allows only rotational 

movement, such as moving your head from side to side.
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Types of movement 

Each joint allows different types of movement as can be seen in the table below.

Types of 
movement

Description of movement Example Type of joint

Flexion Bending a joint. This occurs 
when the angle of a joint 
decreases.

E.g. the elbow flexes 
when performing a 
bicep curl

Hinge 

Extension Straightening a joint. This 
occurs when the angle of a joint 
increases.

E.g. when throwing a 
shot put

Hinge 

Abduction Movement away from the 
midline of the body.

E.g. at the hip during 
a splits

Ball and socket

Adduction Movement towards the midline 
of the body.

E.g. at the shoulder 
when hands clasp 
together before a 
dive

Ball and socket

Circumduction Where the limb moves in a 
circle.

E.g. in the shoulder 
joint during an 
overarm tennis serve

Ball and socket

Rotation Where the limb moves in a 
circle.

E.g. in the shoulder 
joint during an 
overarm tennis serve

Pivot 

Summary

•	 The muscular-skeletal system works together to produce movement in the body

•	 Ligaments and tendons are two main types of connective tissue that help the 

muscular-skeletal system produce movements

•	 There are different types of movement at different joints
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For further discussion:
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The cardiovascular system

Analyse the structure and function of the cardiovascular system (AO3).

The cardiovascular system is made up of the heart, blood vessels and the blood.

1. The heart - a fist sized organ found slightly to the left side within the chest. It consists of 

cardiac muscle and pumps blood around the body. It is divided in to two halves. 

The right-hand side pumps deoxygenated blood to the lungs from where it gets oxygen.

The left-hand side pumps the blood returning from the lungs (oxygenated blood) around the 
body. 

Both sides of the heart contain an atrium and a ventricle. 

The atrium is where blood enters the heart. 

The ventricles then pump the blood to the lungs or around the body. 

There are two valves within the heart to prevent unwanted backflow of blood between sections 
of the heart - the tricuspid valve prevents backflow from the right ventricle to the right atrium. 
The bicuspid valve prevents backflow of blood from the left ventricle to the left atrium.



Exercise Physiology

29

There are four main blood vessels that take blood into and out of the heart.

•	 The pulmonary artery - carries deoxygenated blood from the right ventricle to the 

lungs.

•	 The pulmonary vein - transfers oxygenated blood from the lungs to the heart’s left 

ventricle.

•	 The aorta – is an artery that carries oxygenated blood to the body from the left 

ventricle.

•	 The vena cava – is a vain that carries deoxygenated blood back from the body to the 

right atrium.
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Functions of the cardiovascular system

There are many functions of the heart including:

1. Transporting oxygen and nutrients around the body.

2. Removal of waste products. These waste products are a by-product of exercise 

including carbon dioxide and lactic acid.

3. Maintenance of appropriate body temperature. 

4. Vasodilation – opening of the blood vessels to increase blood flow to tissues that need 

it most.

5. Vasoconstriction - blood vessels close to help venous return (the return of blood back 

to the heart).

Cardiac Values

•	 Heart rate (HR) - the amount of beats per minute. (Average = approx. 70 beats/minute).

•	 Stroke volume (SV) - the volume of blood pumped by each beat. (Average = 0.7 litres).

•	 Cardiac output (Q) - the volume of blood pumped per minute.  

Cardiac Output = Stroke volume x Heart rate. 

Or Q = SV x HR (Average = 9 litres/minute i.e. 0.7 litres SV x 70 beats/minute HR).

Cardiac output remains constant even if you become fitter as your stroke volume increases but 
your heart rate is lowered. 

Blood pressure

During contraction of the heart muscles, blood is moved into the blood vessels, creating blood 
pressure.

There are two blood pressure values: 

•	 Systolic: The heart contracts 

•	 Diastolic: The heart relaxes

The typical blood pressure is 120/80 mmHg, systolic/diastolic.

Blood pressure is determined by Cardiac Output and also the resistance to blood flow within 
the blood vessels. The diameter of these blood vessels, which can be influenced by diet, is an 
important factor in blood flow resistance. 
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Heart rate

During exercise the heart rate (measured in beats per minute) increases so that sufficient blood 
is taken to the working muscles to provide them with enough nutrients and oxygen.

Maximum heart rate can be calculated using the formula

Max hr = 220-age

Athletes use percentage of Max HR to help with training e.g. for an intense session to work 
anaerobically you might work at 90% Max HR.

Summary

•	 There are three main functions of the cardio-vascular system

•	 Know the different values

For further discussion:

What is the maximum HR of a 16 year old?

Calculate 90% max HR for a 16 year old.

If you worked at 90% max HR what component of fitness would you probably be improving?
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Respiratory system

Analyse the structure and function of respiratory system (AO3).

The function of the respiratory system is to transport oxygen from the air that we breathe 
through a system of tubes into our lungs and then into the blood stream.

•	 Air enters the body through the mouth and nose and then enters the trachea

•	 The air then passes into one of two bronchi. One bronchus enters each lung

•	 Air then travels into the bronchioles

•	 At the end of the bronchioles, the air enters one of the many millions of alveoli

•	 Gaseous exchange occurs in the alveoli in the lungs and takes place by diffusion

Diffusion 

The movement of gas from an area of high concentration to an area of low concentration. 
Oxygen moves into the blood form the alveoli while carbon dioxide moves in the other direction.

When the blood carrying oxygen reaches the muscle the opposite occurs – the carbon dioxide 
enters the blood and the oxygen enters the muscle. During exercise, the muscles need more 
oxygen in order to contract and they produce more carbon dioxide as a waste product. To meet 
this increased demand by the muscles the breathing depth (tidal volume) and breathing rate 
increase.

Nasal 
Cavity

Mouth
Bronchus

Left Lung

Trachea

Right Lung

bronchioles

Diaphram

Alveoli
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Lung values

Vital capacity = the maximum amount of air that can be breathed out after breathing in as much 
air as possible. Regular aerobic exercise can increase a person’s vital capacity. 

Breathing rate (frequency) = the number of breaths in a minute. The average breathing rate is 
12 breaths/minute.

Tidal volume = the amount of air breathed in with each normal breath. The average tidal volume 
is 0.5 litres (500 ml).

Minute ventilation (VE) = the total volume of air entering the lungs in a minute. The average 
minute ventilation is 6 litres/minute. Minute ventilation = Breathing rate x Tidal volume.

Summary

•	 The function of the respiratory system is to transport oxygen to working muscles and 

carbon dioxide and other waste products away

•	 Diffusion of gases occur in alveoli

•	 Lung values adapt during exercise to cope with increased demands on the body

For further discussion:

Complete the following table

Measure Rest Moderate 
exercise

Breathing 
rate

Tidal 
volume

Minute 
ventilation

Aerobic and anaerobic exercise

Assess the use of different energy systems for different activities (AO3).

In simple terms energy systems for use in sport can be divided into aerobic (with oxygen for 
moderate exercise) or anaerobic (without oxygen for intense exercise).

Aerobic respiratory system produces the majority of our energy while our bodies are at rest or 
taking part in low-intensity exercise for long periods of time, such as jogging or long-distance 
cycling. The energy for aerobic exercise comes mainly from carbohydrates including rice, bread, 
potatoes and bananas and fats in the form of butter, cheese and milk.

The anaerobic respiratory system supplies energy very quickly for sports such as vaulting in 
gymnastics or throwing a javelin where the activity only lasts a few seconds.

There are two types of anaerobic energy systems. These are: 
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Creatine phosphate (CP) anaerobic system - supplies energy faster than all other energy 
systems.  It can only supply energy for about ten seconds so used only in explosive, high-
intensity contractions, such as in sprinting 100 metres or shot putt.

Lactic acid anaerobic system – used once the CP system has run out. It does not produce 
energy as quickly as the CP system and produces the majority of energy for high intensity 
activities for about 1-2 minutes e.g.400 metres run.

The anaerobic exercise systems are inefficient and use energy quickly. The lack of oxygen used 
and the build-up of lactic acid causes the fatigue. They require oxygen to restore them which 
results in heavy breathing after the exercise has finished – this is repaying the oxygen debt.

Summary

•	 There are 3 main energy systems

•	 The one predominantly used depends on the intensity of exercise

For further discussion:

Complete the following table

Energy system Sporting 
examples

Justification 

Aerobic 

Creatine phosphate (CP)

Lactic acid

The short term and long term effects of exercise

Discuss the short term and long term effects of training (AO3).

During any one training session there are short term changes to the cardiovascular, respiratory, 
energy and muscular systems within the body. These changes include:

Muscular system - Increase in temperature of muscles and increased elasticity.

Cardiovascular system - Increase in stroke volume (SV), increase in heart rate (HR), increase in 
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cardiac output (Q) and increase in blood pressure (BP).

Respiratory system - Increase in breathing rate and tidal volume.

Energy system – increased lactate production.

Short term changes are relatively unimportant because as the name suggests these changes 
do not mean that the body is adapting to the demands made on it. For this to happen there has 
to be a period of training after which some long term adaptations can be seen.

Long term adaptations include:

Muscular-skeletal system - Muscle hypertrophy, increased strength of tendons and ligaments, 
increased bone density. This is mainly developed using resistance training.

Cardiovascular system - Increase in stroke volume (SV), decreased resting heart rate (HR), 
increase in cardiac output (Q), increased red blood cells. This is mainly developed using aerobic 
training.

Respiratory system - Increased vital capacity, increased number of functioning alveoli, increased 
strength of the respiratory muscles. This is mainly developed using aerobic training.

Energy system - Increased production of energy from the more efficient aerobic energy system 
and increased tolerance to lactic acid. This can be developed using a combination of aerobic 
and anaerobic training.

Summary 

•	 There are short term changes

•	 There are long term adaptations after a period of training ( 3+ times a week for 6 or 

more weeks)

•	 All body systems adapt to exercise

For further discussion:

What is meant by cardiac hypertrophy? Give an example of an exercise that would lead to 
cardiac hypertrophy.

What is meant by muscular hypertrophy? Give an example of an exercise that would lead to 
muscular hypertrophy.

Research the term anaerobic threshold. Explain what it is and why it is important.
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The big question : 
How does the coach 
make Gareth Bale a 
better player?
Movement analysis
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To answer the big question you will need to be able to complete the 
following tasks:

1. Analyse how muscles contract (AO3).

2. Identify the 3 levers being demonstrated at the ankle, 

kneee and neck (AO1).

3. Explain how the three planes and axes of movement can 

help with movement analysis (AO2).

4. Evaluate how a  coach uses technology to make him a 

better player (AO3).
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Muscular contractions

Analyse how muscles contract. (AO3)

Analysing muscular contractions helps the athlete and coach to develop training programmes 
meeting the specific needs of their sport or activity. It allows identification of movement 
patterns, contractions and the development of specific actions and muscles.

There are two types of muscular contraction:

1. Isotonic – The muscle causing the action to create movement. There are two type of 
isotonic contraction:

a. Concentric where the muscle shortens under tension. 

b. Eccentric where the muscle lengthens under tension. 
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Biceps are contracting concentrically
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Biceps are contracting eccentrically to lower the bar under tension
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2. Isometric - The muscles producing tension but staying the same length.

The Deltoids are under tension (contracting) not producing movement, but holding the shape. 
This is an isometric contraction.

Antagonistic muscle actions 

Muscles contract across joints causing movement. Skeletal muscles work in pairs while one 
muscle contracts the other one relaxes; this is the antagonistic muscle action. The muscle that 
controls the movement is the agonist or prime mover, whereas the muscle that relaxes is the 
antagonist.
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A          B
Figure A shows the hamstrings and gluteals as the prime movers demonstrating concentric 
isotonic muscle actions. The quadriceps are the antagonist as they relax to allow flexion at the 
knee.

Figure B shows the passing of the ball, where the quadriceps have become the prime mover 
(agonist) and the hamstrings have become the antagonist, allowing extension at the knee.

Summary

•	 There are two types of isotonic muscular contractions; concentric (shortening) and 

eccentric lengthening.

•	 Isometric contraction is the muscle under tension but no movement.

•	 Muscles contract in pairs, when one contracts (agonist) the other relaxes (antagonist).

Further work

Analyse the movements that occur when doing plyometric training (AO3).
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Lever system

Identify the 3 levers being demonstrated at the ankle, kneee and neck (AO1).

Explain how the three planes and axes of movement can help with movement analysis (AO2).

Levers offer information on the efficiency of movements.  Using specific terminology in terms of 

planes and axes of movements the coach can offer precise feedback on movements that are 

taking place.

Levers are the relationship between the muscular and skeletal systems, they allow us to apply a 

force to create movement.

Levers are classified based on the relationship of  effort, load and joint. Depending upon these 

positioning will determine the mechanical advantage. The three components are:

Load (resistance) the weight that needs to be moved.

Fulcrum (pivot) the joint where the lever rotates around.

Effort (force) generated by the muscles.
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Classification of levers

1. First Class lever

2. Second Class lever 

3. Third Class lever

The most common lever in movement but the least efficient; found at the knee, elbow, hip 
and shoulder.

Load 

Effort 

Fulcrum 

 Load 

Effort 

Fulcrum 

Load Effort 

Fulcrum 
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Identification of levers

Neck

First class lever: The muscles of the back 
control the player’s head allowing him to 
watch the ball during the volley.

Knee

Third class lever: The quadriceps contract 
creating flexion allowing the volley to be 
made.

Ankle

Second class lever: The muscles of the 
calf have contracted to allow the player to 
leave the floor.
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Planes of movement

All sporting actions moves through different planes, the three planes of movement are:

1. Sagittal - front to back, allowing flexion and extension

2. Frontal - left to right hand side of body, allowing adduction and abduction

3. Transverse - top to bottom, allowing circumduction 

Axes of movement

The body’s movements happen around axes, with most sporting actions taking place around 
more than one axis. The three axes of rotation are:

Sagittal/anterior-posterior; passes from posterior (back) to anterior (front)

Frontal/transverse/lateral; passes through the hips from left to right 

Vertical; passes vertically from inferior (bottom) to superior (top)
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Application of planes and axes of movement

The diver is rotating through the transverse/lateral 
axis and the sagittal plane

 

The athlete throwing the discus uses the vertical 
axis and  transverse/horizontal plane 
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The Cartwheel is a peformance which takes place in anterior–posterior (Sagittal) axis and frontal 
plane. 

Summary

• There are three classifications of levers. The 3rd order is the most common.

• There are three planes of motion; transverse, sagittal, frontal.

• There are three axes of motion; vertical, sagittal, frontal.

Further Work

Identify the difference between axes and planes of motion (AO1).
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Sports Technology 

Evaluate how a  coach uses technology to make him a better player (AO3)

Technology is evident in all aspect of sport; it is used in analysing performance, engaging 
spectators, supporting officials and in the development of coaching. Increasing use of 
technology can be seen in the development of performance as well as the equipment and 
clothing the performer uses and wears. 

The impact of technology is evident in recreational activities such as cycling and football. For 
the major sporting manufactures, this is a multi-billion pound business as every up and coming 
sports person wants to be able to wear the same footwear and clothing as their role model and 
idol. 

Technology is used to identify strengths, track improvements and can act as a motivational tool 
for the athlete; more accurate and consistent decisions for the official and engagement for the 
spectators.

Performance

With the advances of technology in specialist equipment that can be manufactured specifically 
for the individual, to clothing, training and coaching athletes don’t just use technological 
advancements but they rely on it. The need to perform at the highest level consistently means 
the athlete does not even recognise the use of technology as it has become an integral part of 
their performance.
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Performance analysis is used by most athletes and coaches, analysing movements, tactics and 
the opposition to inform future performances and training. Coaches use a variety of different 
programmes to inform the analysis.

Coaching

The coach and coaching process use a variety of methods to analyse tactics and techniques. 
They analyse strategies and tactics of the own team and the opposition to inform training and 
match preparation.

Coaches use technology to:

1. To make judgements more objective, using data to inform team selection

2. To identify strengths and areas for improvements.

3. Develop training programmes 

Movement analysis

For athletes to improve their techniques they require detailed analysis of their movement 
patterns. They rely on the coach to analyse their techniques and offer advice for improvement. 
The coach needs to use objective measures and therefore needs to use the latest technolog
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Movement analysis helps to:

•	 Identify strengths and weaknesses to improve technique

•	 Helps prevent injury by developing the correct techniques

Officiating

With sport being a billion pound business where sponsorship, media and commercialisation 
being the driving force, there is more pressure on officials to make the correct decisions. With 
sports coverage offering more angles and camera shots to make the spectator experience more 
engaging, the sport’s governing bodies and officials must use the technology available to make 
correct and consistent decisions. 
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Officials use technology to:

1. Communicate with other officials 

2. Decision-making through replays and 4th officials 

Spectator

As sport has become big business and the needs of the spectator has increased. There is a 
need not just for entertainment but also education and information, the spectator wants to be 
engaged not just in the performance but decision making and analysis. This active engagement 
has resulted in further developments in technology for the spectator.

The media uses technology to:

•	 Widen coverage of sports through social media and more in-depth coverage within 

sports.

•	 Offer the statistical information that would usually be used by coaches. 

•	 Give 24/7 coverage, information, and interviews.

•	 Commercialise sport through betting and advertising.

Summary

•	 Technology is used by the athlete, coach, official and spectator

•	 Technology is used to identify strengths and weaknesses, tactics and inform training.

•	 Commercialisation has improved the use of technology across sport.

Further work:

Discuss the impact of technology on grass roots sport compared with elite sport (AO3).
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To answer the big question you will need to be able to complete the 
following tasks:

1. Assess the classification of skills (AO3).

2. Analyse the different types of guidance (AO3).

3. Assess the stages of learning (AO3).

4. Analyse the different forms of feedback and its role in 

information processing (AO3).

5. Analyse the role of goal setting in improving performance 

(AO3).

6. Discuss how mental preparation can help sportspeople 

(AO3).
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The classification of skills 

Assess the classification of skills (AO3).

Characteristics of a skilled performance 

We can all recognise skilful performance but it is sometimes difficult to describe the 
characteristics that make it skilled.

Being skilful requires a performer to have some ability to develop these abilities (learned 
abilities) through training and practice. The performer will then become effective and efficient.

Effective performance could include the following traits: Accuracy, consistency and control 
with good decision making.

Efficient performance could show: good technique and apparently effortless fluency and 
aesthetic qualities - looks good.

Skill classification 

Different skills place different demands on the performer and have different characteristics. 
Skills are often placed on different continuums in attempt to classify them.

Open – closed continuum

Open skills occur when performers have to adapt their skills to a changing or unpredictable 
environment. Examples of environmental or external influences are:

•	 Weather and terrain – a wet football pitch on a windy day

•	 Other people – a netballer reacting to their own and to the other team’s players 

•	 situation – a hostile crowd

To perform open skills you need to have good perception of these stimuli and quick decision 
making skills to adapt to the external environment. 

Skills that are not affected by the environment are called closed skills. They are predictable 
where the performer repeats the action over and over again without outside influences, for 
example, a gymnastic vault. 

Skills are not always completely open or closed they can be anywhere along the open – closed 
continuum. 
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Complexity continuum

Skills range according to how difficult they are to learn and perform.

Basic skills (simple skills) are simple and straightforward. They do not include complicated 
movements and have little decision making demands e.g. running.

Complex skills are more difficult. They include movements that require high levels of 
coordination and control. E.g. Vault in gymnastics. Complex skills often make mental demands 
such as making judgements and decision-making. Skills also range between basic and 
complex. They are on the complexity continuum between basic and complex skills.

Pace continuum

Self-paced skills: The performer decides on the timing and pacing of the skill – for example, 
when throwing the javelin in athletics.  These are usually closed skills.

External paced skills: The timing and pacing of the skill are controlled by external factors such 
as the opponent. For example, receiving a serve in tennis. These tend to be open skills

Summary

•	 Effective performance could include the following traits: Accuracy, consistency and 

control with good decision making

•	 Skills can be classified on different continuums depending on their characteristics 

For further discussion:

Place a variety of skills on the different continuums.

Give reasons why you have placed them where you have
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Types of guidance

Analyse the different types of guidance (AO3).

When acquiring and improving skills, performers need guidance. There are three main types of 
guidance:

•	 Visual

•	 Verbal

•	 Manual/ mechanical 

These can be used in different situations to support performers’ different learning styles and 
may vary depending on the stage of learning of the performer.

Visual guidance

This is when a performer can see the skill being performed as a model to copy. These might come 
in different forms such as:

•	 Live demonstration 

•	 Video example – a video of the skill being performed

•	 Video playback – a recording of the performer’s own performance 

Visual guidance can show the skill as a whole movement or broken down into parts. This type 
of guidance is particularly valuable for learners in the early stages of learning (cognitive), who 
have never seen or experienced the skill before.

Verbal guidance

This is when a performer is told how to improve a skill, For example:

•	 Technical/tactical points given by the 

coach

•	 Feedback from the coach

•	 Feedback from peers – from other 

performers

Verbal guidance may be given before, during or 
after practice and performance.

This type of feedback helps learners to 
progress through the stages of learning and is helpful in developing and refining skills for more 
advanced or experienced performers.
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Manual/Mechanical guidance

Manual guidance is when a performer is 
physically guided or supported by the coach. 
For example, a coach supports a gymnast to do 
a backflip. 

This type of guidance is particularly helpful 
when learning a new skill but can be used at 
any stage of learning.

Mechanical guidance is when equipment 
supports the learner whilst practicing. The 
coach would use mechanical guidance at the 
early stage of learning in order for the learner to 

practice the skill safely. It allows them to get a ‘feel’ for the movement – for example equipment to 
develop summersault in gymnastics.

Summary

•	 There are three types of guidance

•	 Different types can be used for learners at different stages of learning
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Stages of learning

Assess the stages of learning (AO3).

There are generally thought to be three stages of learning that performers go through

•	 Cognitive (beginners)

•	 Associative (intermediate)

•	 Autonomous (advanced)

Cognitive stage

The performer is inconsistent and makes many mistakes. Demonstration and repetition is 
needed at this stage. Correct performance needs to be reinforced by positive feedback. The 
most appropriate practice would be the whole-part-whole method.

Associative

In this stage performers make fewer mistakes. More complex information can be processed. 
Part practice would support this stage.

Autonomous

At this stage the performer is consistent and effective and they demonstrate characteristics of 
skilled performers. They usually make correct decisions. They can process complex information 
and the coach can give detailed feedback to refine performance. Whole practice tends to be 
used at this stage.

Summary

•	 There are three stages of learning

For further discussion:

What are the three stages of learning?

Which type of guidance is most suitable for which stage of learning? Give reasons for your answers.
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Feedback

Analyse the different forms of feedback and its role in information processing (AO3).

Feedback gives information to the performer on aspects of their performance. It is a vital part of 
information processing.

Information processing

The information processing model is one method that can be used to illustrate how learning 

takes place. The model contains four parts that are connected in a loop.

Input is the information that is received from the senses. 

Decision-making interprets the input using its short and long-term memory. 

Output is the action taken after a decision has been made. 

Feedback will provide information to the performer on aspects of their performance.

Types of feedback

There are two types of feedback:

•	 intrinsic

•	 extrinsic

Intrinsic feedback is what is felt by the performer during a performance. For example, a 
gymnast during a vault.

Extrinsic feedback is provided by external sources during, or after, a performance. It includes 
what the performer can hear or see e.g. feedback from a coach; comments from team-mates; 
the actions of opponents.

Feedback is based on two areas of knowledge:

•	 knowledge of results

•	 knowledge of performance

Knowledge of results focuses on the outcome – for example, the score or time.

Knowledge of performance focuses on how well the athlete performed e.g. technical problems 
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that affect a javelin throwers distance. 

Feedback needs to be constructive to help the performer to improve their skills. It should be 
immediate, specific and accurate.

Summary  

•	 feedback is a vital aspect of information processing

•	 information processing has four main aspects

For further discussion:

Explain the term selective attention.

Where in the information processing model would you use selective attention?
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Goal setting

Analyse the role of goal setting in improving performance (AO3). 

Setting goals allows progress to be tracked and strategies to be used to achieve long and 

short-term goals.

To ensure goals have real meaning SMART targets are often used:

•	 Specific – state exactly what will need to be done 

•	 Measurable – ensure the goal can be measured

•	 Achievable/Agreed – know it is possible/discuss the goal e.g. with a coach

•	 Realistic/Recorded – know it is practical/write it down

•	 Timed – state by when it will be achieved 
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Example of SMART targets for a 1500m runner

Goal 1500m runner Your goals

S I will improve my personal best 

M It will be by 1 second

A I have discussed this with my coach 
and it is achievable

R My training and races will be recorded 
in my diary

T This will be achieved with 6 months

Summary

•	 Setting goals can help improve performance

•	 Setting SMART targets is a way of ensuring goals are achieved

For further discussion:

Complete the right hand column in the table above to enter your SMART targets.
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Mental preparation

Discuss how mental preparation can help sportspeople (AO3).

As well as being physically ready for action, it is important that athletes are also mentally 
prepared. Mental preparation will include controlling emotions and imagining success.

Imagery

Imagery (or visualisation) can help performers to picture things in their mind before a 
performance. For example, before taking a shot, a netballer might picture the ball hitting the 
back of the net.

Benefits of mental preparation

•	 Builds confidence

•	 Helps focus on task in hand

•	 Reduces anxiety

•	 Increase motivation

•	 Improve

Motivation 

This is a combination of internal drives and external forces which drive performance. There are 
two main types of motivation

•	 Intrinsic – comes from inside the performer e.g. their drive to succeed, enjoyment

•	 Extrinsic – from sources outside the performer e.g. prize money

Although everyone is different it is generally thought that intrinsic motivation will usually be a 
better source of long term motivation.

Summary

•	 Preparing mentally should be taken as seriously as physical preparation

•	 Mental preparation has a variety of benefits
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