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Introduction


How to use this book

This textbook is intended for your use as the student to supplement classroom teaching of the course. It captures all essential knowledge from the WJEC speciﬁcation and provides appropriate practice exam questions, application activities and extension tasks to prepare for success on the course. It makes the perfect accompaniment to classroom teaching and can support teacher/tutor delivery.

The book guides you through each unit in a set order and provides key words, tasks and activities to support you in succeeding in this qualiﬁcation.

Each unit covers all the content from the WJEC speciﬁcation from Unit 1 to Unit 3 and includes a one- or two-page content checklist table, highlighting the topic area as listed in the WJEC speciﬁcation, with space for you to note your conﬁdence in that content (via ‘Covered it!’, ‘Learnt it!’ or ‘Smashed it!’).

At the start of each unit there is a set of ‘Before you get started’ questions to see what you already know about the topic and get you thinking.

Key Terms are used throughout the chapters to identify and explain important words and terminology. 

Top tips provide you with guidance to suggest ways you can improve your understanding of the content.

Connectivity highlights examples where different parts of the speciﬁcation link to one another.

Apply your learning sections are used at the end of each topic to help you examine what you have learned. You should undertake the questions and tasks with minimal use of the content in the book.

Take it one step further is a section at the end of each topic to develop further on what you have learned. These may be questions or tasks to complete. This section will help to further develop your learning.

In Unit 1 practice exam questions have also been included to prepare for exam questions you may encounter in your ﬁnal examination. Answers can be found online at: www.illuminatepublishing.com/sportsandcoaching_answers

Assessment preparation 

Summary of unit assessments

Unit 1: Fitness for sportWritten examination: 1 hour 20 minutes 40% of the qualiﬁcation80 marks

Exam format: Short and extended answer questions based around applied situations. Learners will be required to use stimulus material to respond to questions.

Unit 2: Improving sporting performanceControlled assessment: approximately 4 hours25% of the qualiﬁcation50 marks

Assessment format: An assignment brief will be provided by WJEC (awarding body) which will include a scenario and several tasks, available from the WJEC secure website.

Unit 3: Coaching principlesControlled assessment: approximately 6 hours35% of the qualiﬁcation70 marks

Assessment format:An assignment brief will be provided by WJEC (awarding body) which will include a scenario and several tasks, available from the WJEC secure website.

Exam preparation

It is worth considering some ideas to help you with your Unit 1 exam. Below are some top tips for exam success.

1. Read the question carefully (for example, which one is false, or select all, or focused on one body system).

2. BUG the question: Bracket the [command word] and Underline the key content, then Glance at the number of marks available to ensure you answer the question correctly.

3. If you can’t answer a question, don’t panic, move on and revisit it at the end.

4. Provide practical examples where requested.5.Allocate more time to questions worth more marks.6. For any extended answer questions, which are worth 8 marks, ensure your answer provides plenty of detail and examples and if you run out of space, use the additional paper at the back of the exam.
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7. Spend 3–5 minutes planning your answer to any extended answer questions (6–8 marks) and use the PEEL technique (see below).

8. Check your extended answers by SPAG (Spelling, Punctuation and Grammar).

9. Save time to revisit and ensure that you have answered every question before the end of the exam.

10. Remember: Proper Preparation Prevents Poor Performance – there is nothing better than completing activities, tasks and practice questions to apply your knowledge. Make sure you have enough sleep, are fully hydrated and revise hard for your exam.

PEEL technique

The PEEL technique is often suggested as a method to help you to answer any extended answer questions you may come across in your exam.

P: Make a POINT

Tell the reader what the point of your paragraph is going to be, using a strong opening sentence that avoids unnecessary rewording of the question.

E: Give EVIDENCE/EXAMPLES

These practical examples should support the point you have made.

E: EXPLAIN

Give reasoning for how your example supports the point you have made.

L: LINK

Provide a closing sentence to connect back to the question.

Command verbs 

These are words, generally at the start of a task or question, which provide guidance about the amount of content that should be included in an answer or task. 

‘Identify’, for example, could simply be a list of things but an ‘explain’ command verb will require a description and examples in your answer, so much more detail than an ‘identify’ command verb.

In your exam and in your assignment tasks, you may be asked to ‘interpret’ some data from tables, make sure you take time to read the data and provide answers linking to what the data means. 

Below is a list of commonly used command verbs:

AnalyseSeparate information into components and identify their characteristics.Discuss the pros and cons of a topic or argument and make reasoned comments.

Compare and contrast

Show the similarities and differences.

ConcludeMake a decision after reasoning something out.

DeﬁneGive the meaning of.

DescribeGive a detailed account.

DifferentiateExplore and explain the differences.

DiscussExplore the subject by looking at the advantages and disadvantages.

ExplainDescribe, giving reasons and causes.

EvaluateGive an opinion by exploring the good and bad points.

IdentifyRecognise or prove something as being certain.

IllustrateShow by explaining and giving examples.

InterpretExplain the meaning by using examples and opinions.

JustifyGive good reasons for offering an opinion or reaching a conclusion.

OutlineConcentrate on the main points of the topic or item.

SummariseGive the main points of an idea or argument. Leave out unnecessary details.

5
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What do you already know about the topics in this section?

1.1.1 The structure of body systems

Where is your heart located and what are its main features?

Name three parts of the respiratory system and suggest what the function is for each one.

Thinking about your skeletal system, can you name any speciﬁc types of joints in your body and give examples? 

Can you name at least ﬁve bones in your body? 

Can you name and describe the location of at least ﬁve muscles in your body?

We have different muscle ﬁbre types in our bodies, can you name any of them? Some help you run fast, some are better for long distance athletes. 

Before you get started

A:

B:

C:

D:

E:

F:

Fitness for sport


Unit 


1


Learning aims

1.1 Structure, functions and adaptations to the body’s systems in relation to sport, exercise and physical activity

Unit 1 is divided into three topics:

1.1 Structure, functions and adaptations to the body’s systems in relation to sport, exercise and physical activity1.2 The importance of the components of ﬁtness for different physical activities1.3 The role of training in achieving improvements in ﬁtness

Whether you are a sports participant, leader or coach, knowing how the body works in relation to exercise, the components of ﬁtness for physical activities and how to train to improve ﬁtness is essential in many roles in the sport and exercise industry.

6
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1.1.2 The functions of body systems

What is the main function of the heart, and how does it carry out this role within the cardio-vascular system?

What do you know about gaseous exchange in the lungs?

Identify two functions of the muscular-skeletal system.

What do you understand by the terms ‘aerobic exercise’ and ‘anaerobic exercise’, and can you give any examples of each?

What do you know about lactic acid, when it is produced and what effect it has on the body?

1.1.3 The short-term effects of exercise on body systems

Name two things that happen to the cardio-vascular system when we start to exercise.

Carbon dioxide is produced by the human body – what do you know about why and how this happens?

What short-term effects would a warm-up have on the muscular-skeletal system?

What changes happen to breathing when we start to exercise and why?

1.1.4 The long-term adaptations from exercise on body systems

After exercising regularly for at least 6 weeks, what long-term adaptations would you expect to see in the cardio-vascular system?

Personal trainers recommend getting into your ‘training zone’ to get a physiological beneﬁt from exercise. What do you think this means?

What do you think the term ‘muscular hypertrophy’ means?

After exercising regularly for a long period of time, what long-term adaptations might you expect to see in the cardio-respiratory system?

A:

B:

C:

D:

E:

A:

B:

C:

D:

A:

B:

C:

D:

1.1 Structure, functions and adaptations to the body’s systems in relation to sport, exercise and physical activity
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Cardio-vascular system

Structure of the cardio-vascular system

The cardio-vascular system is used to pump blood around the body. The heart pumps blood out of the heart via arteries, and the blood is returned to the heart through veins. Remember, arteries carry blood away from the heart, and veins carry blood towards the heart. Blood in arteries is therefore oxygenated blood and blood in the veins is deoxygenated blood. 

However, blood pumped out of the right side of the heart through the pulmonary artery goes to the lungs to get re-oxygenated, so the pulmonary artery is actually the only artery in the body that carries deoxygenated blood. The pulmonary veins bring oxygenated blood back to the heart to be pumped to the body and these are the only veins carrying oxygenated blood in the body.

Blood is also transported in capillaries. Capillaries are the smallest of the blood vessels, they are one cell thin and, because they are so thin, they allow diffusion to happen so nutrients, oxygen and other substances can move in and out of them. The lungs and muscles have many capillaries surrounding them so products can be transported in the blood to and from them.

The heart is an organ that is located behind the ribs (Figure 1.1), on the left side of the body. The heart is made up of cells known as cardiac muscle (or the myocardium).

Figure 1.1 Position of the heart in the human body

The heart is made up of four chambers, two atria and two ventricles. As you can see in Figure 1.2, the atria (the plural name for atrium) are the top two chambers of the heart. The right atrium receives deoxygenated blood from the body, and the left atrium receives oxygenated blood from the lungs. The ventricles are the bottom chambers of the heart, which pump blood out of the heart. The right ventricle pumps blood to the 

Top tip

You can remember which direction blood moves in different vessels if you remember that ‘A’ stands for ‘away’ and also for ‘artery’, so arteries carry blood away from the heart and veins contains the word ‘in’, so they carry blood into (or towards) the heart.

Connectivity

You may have studied other subjects that contain elements of anatomy and physiology, for example, PE, health and social care, or science/biology. Some of the content here, therefore, may seem familiar.

Key Terms

Oxygenated blood: This is the blood rich in oxygen and bright red in colour that has returned from the lungs to the heart, ready to be pumped to the body. The body’s cells will use the oxygen to create energy for movement and other bodily functions like digesting food and thinking.

Deoxygenated blood: This is blood that is returning to the heart from the body, ready to be pumped to the lungs. It is deoxygenated as the oxygen has been used by the cells of the body and replaced with carbon dioxide which is exhaled from the lungs.

Myocardium: This is the more scientiﬁc name for the heart muscle.

Atria: The collecting chambers of the heart; there are two of them and they are positioned above the ventricles.

Unit 1 Fitness for sport
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lungs and the left ventricle pumps blood to the body. The left ventricle is larger than the right one as the left ventricle has to pump blood to the whole body and the right only pumps to the lungs which, as we know, are very close to the heart. 

(a)(b)

Rightatrium

Leftatrium

Rightventricle

Leftventricle

Figure 1.2 Structure of the heart, (a) external view, (b) section through the heart

The major blood vessels connected to the heart are the, aorta, vena cava, pulmonary arteries and pulmonary veins (see Figure 1.3). An explanation of what each of these vessels do is outlined in Table 1.1.

Blood vesselWhat does it do?

Aorta• It is the largest blood vessel in the body. 

• Blood pumped through the aorta is oxygenated and bright red in colour. • It helps pump oxygenated blood through the whole of the body.• It carries blood at high pressure and consequently has a thick wall.

Vena cava• The vena cava is the largest vein in the body. 

• It returns deoxygenated blood back from the working muscles of the body to the right atrium of the heart.

• It carries blood at relatively low pressure.

Pulmonary arteries• A pair of vessels that take blood from the heart to the lungs.

• These are the only arteries in the body that carry deoxygenated blood. • The blood is pumped out from the right ventricle, through the pulmonary arteries to become oxygenated at the lungs.

Pulmonary veins• A pair of veins that return blood from the lungs to the heart.

• These are the only veins in the body that carry oxygenated blood.• The blood has come from the lungs, where oxygen is added (via gaseous exchange or diffusion) and is returned to the left atrium of the heart.

Table 1.1 Blood vessels of the heart

Key Terms

Ventricles: The pumping chambers of the heart; there are two and they are located below the atria. The left ventricle is larger than the right ventricle.

Pulmonary: The term ‘pulmonary’ means related to lungs, for example, pulmonary veins and pulmonary arteries are blood vessels linked to the lungs. 

Pulmonary arteries: These arteries carry deoxygenated blood to the lungs to be re-oxygenated.

Pulmonary veins: These veins return oxygenated blood to the heart to be pumped around the body.

1.1 Structure, functions and adaptations to the body’s systems in relation to sport, exercise and physical activity
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Aorta

Vena cava

Pulmonary artery

Pulmonary veins

Figure 1.3 Blood vessels of the heart

Circulation types and functions

The heart works as a double pump, with one circuit to the body and another circuit to the lungs. These two types of circulation from the heart are:

• systemic circulation• pulmonary circulation.

Systemic circulation

Systemic circulation is the ﬂow of blood from the heart to the body, and then back to the heart (shown in Figure 1.4). This system is essential for transporting nutrients to the body’s tissues and cells. These nutrients include proteins, sugars, fats, vitamins, minerals and, most importantly, oxygen. Systemic circulation also helps remove waste products such as carbon dioxide and lactic acid. Carbon dioxide is taken to the lungs via the bloodstream and is then breathed out. 

Systemic circulation also helps to control body temperature. As a body warms up, the skin goes red. This is the blood vessels near the surface of the skin opening up (called vasodilation) to allow heat to radiate from the body more easily. In the opposite situation, as the body cools down or when it is cold, blood vessels at the surface of the skin and the extremities of the body (for example, ﬁngers and toes) narrow (called vasoconstriction), reducing blood ﬂow to ensure that the core of the body stays warm. This process is known as homeostasis and helps keep us alive.

Key Terms

Vasodilation: The opening up of blood vessels to increase the ﬂow of blood (for example, to working muscles when exercising or to the surface of the skin when hot).

Vasoconstriction: The narrowing of the blood vessels to reduce the ﬂow of blood (for example, to the digestive system when exercising or to the surface of the skin when cold).

Homeostasis: A state of balance among body systems, in this case maintaining a steady core temperature.

Unit 1 Fitness for sport
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The systemic circulation (shown in Figure 1.5) follows the pathway:

Pulmonary veins →Left atrium →Left ventricle →Aorta →Body cells and tissues →Vena cava

The systemic circulation circuit is a pressurised system. The heart is a powerful muscle that forces blood through the arteries. This pressure on the walls of the arteries is known as blood pressure. Blood pressure is measured using a sphygmomanometer and is measured in mmHg (millimetres of mercury). Blood pressure is normally taken at the top of the left arm, where the brachial artery is located, because of the proximity to the heart. This allows for a more accurate measurement. 

Key Terms

Blood pressure: The pressure of circulating blood against the walls of the arteries.

Sphygmomanometer: The name of the machine that measures blood pressure in mmHg.

Pulmonary circuit

Systemic circuit

Key

 

      Oxygen-poor, CO

2-rich blood

      Oxygen-rich, CO

2-poor blood

Rightatrium

Left atrium

Rightventricle

Leftventricle

Aorta

Fromlungs

Tobody

Frombody

Tolungs

Rightatrium

Leftatrium

Rightventricle

Leftventricle

Pulmonary artery

Vena cava

Pulmonary vein

Figure 1.4 The route of blood through the heart and body

Figure 1.5 A simpliﬁed illustration of the circulatory system

1.1 Structure, functions and adaptations to the body’s systems in relation to sport, exercise and physical activity
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The result of a blood pressure test can tell if a person’s blood pressure is high, normal or low. Table 1.2 shows the different categories of blood pressure. There are two numbers in these results: the systolic and the diastolic readings. Systolic blood pressure is recorded when the heart beats. It is the measure of the pressure against the artery walls when the heart contracts – this is the higher number of the two. The diastolic pressure is when the heart is in its relaxation phase and is re-ﬁlling with blood – this is the lower number. 

CategorySystolic (mmHg)Distolic (mmHg)

LowLess than 80Less than 60

Normal80–12060–80

Prehypertension

120–13980–89

High blood pressure (Stage 1)140–15990–99

High blood pressure (Stage 2)160 or higher100 or higher

High blood pressure crisisHigher than 180Higher than 110

Table 1.2 Blood pressure categories

If you were checking your blood pressure at home or not in the presence of a medical professional, it is important not to panic or be overly worried if your blood pressure is not within the normal range but it is a good idea to check with your GP.

Pulmonary circulation

This type of circulation describes the circuit of blood from the heart to the lungs (Figure 1.6). This circuit sends deoxygenated blood to the lungs to become oxygenated, and then back to the heart ready to be pumped to the body. The ﬂow chart below shows the pulmonary circuit:

Right atrium →Right ventricle →Pulmonary artery →Lungs →Pulmonary veins 

Left lung

Right lung

Aorta

Superiorvena cava

Pulmonaryartery

Pulmonary veins

Inferiorvena cava

Figure 1.6 Pulmonary circulation

Key Terms

Systolic blood pressure: This is the measure of the pressure against the artery walls when the heart contracts.

Diastolic blood pressure: This is when the heart is in its relaxation phase and is re-ﬁlling with blood.

Hypertension: When blood pressure is unusually high.

Top tip

Especially as we get older, it is important to check blood pressure regularly as it is an indicator of poor cardio-vascular health. Stress, exercise, medication, high salt intake, poor diet, alcohol consumption and a sedentary lifestyle can all increase blood pressure.

Unit 1 Fitness for sport
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Short-term effects of exercise on the cardio-vascular system

When you participate in exercise, for example, a 400 m race or a game of football, short-term effects on your body will occur. Short-term effects can also be observed in less strenuous activity such as walking up a few ﬂights of stairs or gardening.

Short-term effects of exercise are those effects that occur during exercise, but which cease when exercising stops. Some short-term effects of exercise can be noticed and observed as they happen. Other effects happen within the body and will not necessarily be noticed.

Preceding and during exercise, adrenaline is released from the adrenal glands. Adrenaline is a hormone which causes other short-term responses to occur in the body such as:

• increased heart rate (bpm – beats per minute)

• increased stroke volume (ml/beat – millilitres per beat)• increased cardiac output (litre/minute – litres per minute)• increased concentration of CO2 in blood returning from muscles• increased oxygen from red blood cells at the working muscles• increased body temperature results in sweating to maintain homeostasis.

Adrenaline helps with a ﬁght or ﬂight response and is part of our evolutionary survival mechanism.

Increase in heart rate

A person’s heart rate will increase as he or she exercises and will continue to increase up to a maximum number of beats per minute until the demand for oxygen is met. When muscles are working, they need an increased supply of oxygen and glucose to produce energy and that means the cardio-vascular system needs to work harder! 

A person’s heart rate also increases to help the body remove waste products, such as carbon dioxide and lactic acid, from the working muscles, so it is perfectly normal to have an elevated heart rate even after ﬁnishing exercise as the body ‘repays its oxygen debt’. 

Calculating maximum heart rate

It can be dangerous for a person to go beyond their calculated maximum heart rate, and it is important to note that it decreases with age as the heart becomes less elastic. To calculate maximum heart rate, use the following equation:

220 – age = maximum heart rate (bpm)

For example, for a 23-year-old person the equation would be:

220 – 23 = 197 bpm

So, their maximum heart rate during exercise should be 197 beats per minute.

Connectivity

This unit is closely linked with Unit 2, which covers psychological and physiological factors affecting performance in sport. The knowledge you learn in Unit 1 will therefore be a good basis for understanding the next topic.

Key Term

Adrenaline: A hormone produced by the adrenal glands that triggers the body’s ﬁght-or-ﬂight response.

1.1 Structure, functions and adaptations to the body’s systems in relation to sport, exercise and physical activity
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Measuring heart rate

Heart rate can be measured in two ways:

• Radial pulse (wrist): to measure heart rate at the wrist, place index and middle ﬁngers together on the opposite wrist, about 1.25 cm on the inside of the joint, in line with the index ﬁnger. Once a pulse is found, count the number of beats felt within a 1-minute period.

• Carotid pulse (neck): to measure heart rate at the neck, place the ﬁrst two ﬁngers next to the windpipe, on either side of the neck, until beats can be felt. Be careful not to press too hard, then count the number of beats for a minute.

Alternatively, heart rate per minute can be estimated by counting over 10 seconds and multiplying this ﬁgure by six, count over 15 seconds and multiply by four, or over 30 seconds and doubling the result.

Increase in stroke volume

The heart’s stroke volume is the volume of blood ejected from the heart per contraction. It is measured in millilitres per beat. As exercise intensity increases, stroke volume also increases to help the heart pump more blood to the working muscles. Stroke volume can increase by up to 40 per cent with the onset of exercise. To allow this to happen, the muscular wall of the left ventricle expands further to ﬁll the left ventricle with more blood. This creates a more powerful contraction that enables the body to force more blood out to the body. 

Increase in cardiac output

Cardiac output is the amount of blood pumped out of the heart per minute. It is measured in litres per minute. Cardiac output (Q) is linked to an increase in heart rate (HR) and stroke volume (SV). If the heart is pumping more blood out in one beat (stroke volume), and the heart is also beating more often (heart rate), the amount of blood pumped out of the heart in 1 minute will increase signiﬁcantly. Cardiac output is normally about 5 litres per minute at rest, but can increase to 40 litres per minute during strenuous exercise if the person exercising has a good level of ﬁtness.

Q = HR  SV

Increase in body temperature

The production of energy for your working muscles to repeatedly contract requires many chemical reactions to occur. These chemical reactions use fat, carbohydrates and, if fat and carbohydrate stores are depleted, proteins as a last resort to provide energy for movement. These reactions also produce by-products including water, carbon dioxide, heat and lactic acid. It is the heat from these chemical reactions that causes our bodies to warm up during exercise. 

Top tip

The longer you measure your pulse for, the more accurate your result. If you have a heart-rate monitor, this will be the most accurate way to measure your heart rate.

Key Terms

Stroke volume: This is the amount of blood pumped out of the heart in one beat (measured in millilitres).

Cardiac output: The amount of blood pumped out of the heart in 1 minute (measured in litres/min).

Unit 1 Fitness for sport
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In response to this increase in temperature, thermoreceptors trigger the body to start sweating. This sweat evaporates off the skin, cooling it down and this is essential to maintain homeostasis. Vasodilation (see page 10) of blood vessels near the skin also occurs, increasing blood ﬂow to the skin. The heat, carried in the blood, is then lost through a process known as radiation. Radiation will be noticeable as your face will generally go red and feel hot when you exercise. 

Increase in blood pressure 

As more blood is being pumped out of the heart during exercise, there will be an increase in blood pressure. This is normally seen in the systolic blood pressure number (see page 12). 

Different exercises can create different blood pressure responses. Aerobic exercises such as swimming, running and cycling will cause an increase in blood pressure that should be fairly gradual. Other exercises such as holding a plank position can cause a rapid increase in blood pressure (especially the systolic reading) which can be dangerous for some people, for example, older individuals or those who have a history of cardiac problems.

Key Terms

Thermoreceptors: These are sensors in the body that detect changes in body temperature and send messages to the brain to warm the body up or cool it down.

Aerobic: Energy production in the presence of oxygen, using carbohydrates and fats.

Anaerobic: Anaerobic energy production is the production of energy without the presence of oxygen.

1.1 Structure, functions and adaptations to the body’s systems in relation to sport, exercise and physical activity
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Long-term adaptations of exercise on the cardio-vascular system

Long-term adaptations occur as the body adapts to the stresses placed upon it through an increase of physical activity and exercise or training over a prolonged period of time. Long-term adaptations occur as a result of regular training and the progressive overload placed upon the body systems. These adaptations normally start to become noticeable within four to six weeks, depending on the frequency and intensity of the exercise and the person’s previous level of ﬁtness. Adaptations are designed to make the body systems more efﬁcient and hence make exercise at the same intensity easier.

Cardiac hypertrophy 

The heart is made up of cardiac muscle, and, as with any muscle in the body, it will get bigger and stronger if it is exercised. This increase in size is known as ‘cardiac hypertrophy’. More speciﬁcally, what’s increasing is the size of walls of the left ventricle, left ventricular hypertrophy. This is because the left ventricle does more work pumping blood to the whole body, while the right ventricle pumps to the lungs and therefore does not need to work as hard. 

Aerobic exercise activities such as swimming, running, cycling and being active for extended periods of time will cause cardiac hypertrophy. Generally, cardiac hypertrophy is noticeable after six weeks of regular exercise. 

Figure 1.7 Left ventricular hypertrophy

Thickening of the myocardiumof the left ventricle

Normal heartLeft ventricular hypertrophy

Rightventricle

Leftventricle

Connectivity

In Unit 3 you will learn about creating coaching sessions and how to undertake development planning in the long term. Understanding how the body will improve and develop from exercise over time is useful for factoring into this sort of coaching planning.

Key Terms

Progressive overload: This is a principle of training in exercise where the body is overloaded or placed under strain over a period of time, which causes long-term adaptations to occur.

Left ventricular hypertrophy: This is the increase in size and strength of the left ventricle of the heart due to the stresses placed upon it through increased activity.

Unit 1 Fitness for sport
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