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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.




Track your progress


Use the revision planner on pages 4, 5 and 6 to plan your revision, topic by topic. Make a note when you have:




	
•  revised and understood a topic


	
•  tested yourself


	
•  practised the exam questions and gone online to check your answers and complete the quick quizzes





You can also keep track of your revision by noting 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
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Exam tips


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


The author identifies the typical mistakes candidates make and explain how you can avoid them.
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Now test yourself


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


This feature identifies specific connections between topics and tells you how revising these will aid your exam answers.
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Revision activities


These activities will help you to understand each topic in an interactive way.
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Exam-style questions


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


Go online to check your answers to the exam questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads


[image: ]





















My revision planner





Assessment breakdown


The specification


The examination structure and question types


Non-exam assessment (NEA)


Example project brief


1 Structure and function of body systems


1.1  Skeletal system


1.1.1 Structure of the skeleton


1.1.2 Functions of the skeletal system


1.1.3 Types of bones


1.1.4 Types of joints


1.1.5 Joint actions


1.1.6 Structure of a synovial joint


1.1.7 Structure of the spine


1.1.8 Posture


1.2  Muscular system


1.2.1 Types of muscle


1.2.2 Structure of the muscular system


1.2.3 Muscle movement


1.2.4 Muscle contractions


1.2.5 Muscle fibre types


1.2.6 Performance of muscle fibres


1.3  Respiratory system


1.3.1 Structure of the respiratory system


1.3.2 Functions of the respiratory system


1.3.3 Diffusion and gaseous exchange


1.3.4 Respiratory measurements


1.3.5 Respiratory changes


1.4  Cardiovascular system


1.4.1 Structure and function of the blood vessels


1.4.2 Blood redistribution


1.4.3 Structure of the heart


1.4.4 The cardiac cycle


1.4.5 Cardiovascular measurements


1.4.6 Blood pressure


1.5  Energy systems


Anaerobic respiration


Aerobic respiration


2 Effects of health and fitness activities on the body


2.1  Effects of health and fitness activities on the body


2.1.1 Short-term effects of health and fitness activities (during and/or up to 36 hours after)


2.1.2 Long-term effects of health and fitness activities (over 36 hours and up to months after)


3 Health and fitness and the components of fitness


3.1  Understanding health and fitness


Health


Fitness


The relationship between health and fitness


3.2  Components of fitness


3.2.1 Health-related fitness


3.2.2 Skill-related fitness


4 Principles of training


4.1  Principles of training


4.1.1 Understanding the principles of training


4.1.2 Principles of overload


5 Testing and developing components of fitness


5.1  Fitness testing


5.1.1 Health-related fitness tests


5.1.2 Skill-related fitness tests


5.1.3 Using data


5.1.4 Validity and reliability


5.2  Training methods


Interval training


Circuit training


Fartlek training


Continuous training


Weight training and body weight


Plyometric training


Flexibility training


5.3  Optimising a health and fitness programme


5.3.1 Heart rate training zones


5.3.2 Repetitions and sets


6 Impact of lifestyle on health and fitness


6.1  Lifestyle factors


6.1.1 Activity levels


6.1.2 Diet


6.1.3 Rest and recovery


6.1.4 Other factors


7 Applying health and fitness analysis and setting goals


7.1  Health and fitness analysis and goal setting


7.1.1 Health and fitness analysis tools


7.1.2 Collecting, using, analysing and evaluating data


7.1.3 Goal setting


8 Structure of a health and fitness programme and how to prepare safely


8.1  The structure of a health and fitness training programme


8.1.1 Components of a health and fitness programme


8.1.2 Health and safety


8.1.3 The session plan


8.1.4 Warm-up/cool-down


8.1.5 Main activity section


8.1.6 Reviewing the activity session


8.2  Timescales and goal setting


Timescales and goal setting


Glossary


Index












Assessment breakdown







The specification


The NCFE Level 1/2 Technical Award in Health and Fitness specification includes a list of all of the content that may be covered in the examination. This is split into eight content areas:




	
1  Structure and function of body systems


	
2  Effects of health and fitness activities on the body


	
3  Health and fitness and the components of fitness


	
4  Principles of training


	
5  Testing and developing components of fitness


	
6  Impact of lifestyle on health and fitness


	
7  Applying health and fitness analysis and setting goals


	
8  Structure of a health and fitness programme and how to prepare safely





Each examination question will be taken from these content areas. It is important that you focus your revision on these content areas and make sure that you understand each key term that is used. There is a revision planner at the start of this book to help you make sure that you have covered and revised each content area before the examination.







The examination structure and question types


The written examination is 1 hour 30 minutes long and worth 80 marks. It has a weighting of 40 per cent. The questions will be a mixture of multiple-choice, short answer and extended response questions. It is split into four sections (A to D).




	
•  Sections A, B and C consist of multiple-choice and a range of short answer questions.


	
•  Section D consists of two 9-mark extended response questions.





Multiple-choice questions will require you to select one correct response from a range of possible responses.


Short answer questions require either a one-word answer or a few words/sentences to describe or explain what is being addressed by the question.


Make sure you look at the number of marks for each question and structure your response accordingly, including enough distinct parts to match the number of marks available.


Extended response questions require you to answer questions using several full sentences. Make sure your answer contains enough relevant points to gain the marks available.


If the question uses the command word ‘discuss’ or ‘justify’, it is important that you cover both sides, such as positives and negatives or advantages and disadvantages. Accurate use of terminology is also required for high marks. The answers to 9-mark questions don’t necessarily have to contain nine clear points, but instead need to be balanced and contain accurate and well-structured information.


The examination will assess your knowledge and understanding of all content areas and target assessment objectives AO1, AO2 and AO3 (see the following page).


The examination usually takes place in May or June each year but refer to the external assessment timetable available on the NCFE website for clarification of the exact date.







Non-exam assessment (NEA)


The non-exam assessment (synoptic project) will take 22 hours (outside of your scheduled teaching and learning hours) and has a weighting of 60 per cent (total marks: 84). It is an externally set, internally supervised and marked piece of work, which is then externally moderated. This should only be completed after all content areas have been delivered within your centre. A different, non-exam assessment brief is released every September. The work you submit must be completed during the scheduled assessment hours and must be completed by yourself. Your teacher must be satisfied that the work you have produced is your own and you will be asked to declare that this is the case.


The synoptic project will include a project brief (see example below) that is composed of seven assessment tasks (each marked out of 12). You will need to create a portfolio of evidence generated from these real-life scenarios to demonstrate your achievement in all the learning outcomes from each content area.


The AOs that will be assessed are:






	AO1

	Recall knowledge and show understanding






	AO2

	Apply knowledge and understanding to real-world contexts and novel situations






	AO3

	Analyse and evaluate knowledge and understanding using analytical thinking skills, making reasoned judgements and conclusions






	AO4

	Demonstrate and apply relevant technical skills, techniques and processes






	AO5

	Analyse and evaluate the demonstration of relevant technical skills, techniques and processes









Example project brief


You are working at your local football club as a trainee coach.


The club regularly reviews their players’ strengths and weaknesses during game play and analyses this information to identify what improvements can be made.


After analysing the team’s recent poor performances, you have decided that they need to work on their cardiovascular endurance and speed. Before beginning a health and fitness training programme, it is important to carry out relevant fitness tests with the players, comparing their results to normative data.


Using your knowledge of the muscular system, identify and apply the most appropriate methods of training. It is also important that you apply the principles of training to the training programme.


Your training programme should last four weeks and you should ensure that safety is maintained and the risk of accidents is minimised.


At the end of the four-week health and fitness programme, you need to re-test, collect data and evaluate the players’ levels of fitness for cardiovascular endurance and speed, making conclusions about the effectiveness of the health and fitness programme.


















Countdown to my exams
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From September


Attend class in person or via the internet if necessary; listen and enjoy the subject; make notes. Make friends in class and discuss the topics with them. Watch the news.
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6–8 weeks to go




	
•  Start by looking at the specification – make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages 4, 5 and 6 to familiarise yourself with the topics.


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


	
•  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.


	
•  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.
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2–6 weeks to go




	
•  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.


	
•  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.


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


	
•  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 online at www.hoddereducation.co.uk/myrevisionnotesdownloads.


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


	
•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go




	
•  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.


	
•  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.


	
•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination




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


	
•  IMPORTANT: Check the time (is it morning or afternoon?) and place of your examination. Keep in touch with other students in your class.


	
•  Make sure you have everything you need for the exam – pens, highlighters and water.


	
•  Allow some time to relax and have an early night to ensure you are fresh and alert.
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My exams


Examined assessment


Date:………………………………………………….


Time:………………………………………………….


Location:………………………………………………
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1 Structure and function of body systems








1.1 Skeletal system




1.1.1 Structure of the skeleton


The human skeleton is made up of over 200 bones. It provides the framework of the human body. The skeleton can be divided into two sections:




	
•  the axial skeleton


	
•  the appendicular skeleton.
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Skeleton The internal framework of bones of the human body.
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The axial skeleton


This makes up the ‘core’ of the human body.
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Figure 1.1 The axial skeleton














The appendicular skeleton



This makes up the four limbs of the body and the bones that join them to the axial skeleton.
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Figure 1.2 The appendicular skeleton
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Figure 1.3 Close up of the hand and foot








The human skeleton enables an athlete to perform a range of health and fitness activities effectively and safely.
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Exam tip


Make sure you can identify and label each bone on a diagram and that you can identify whether they are part of the axial or appendicular skeleton.
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Common mistakes


Students often list the clavicle and scapula as part of the axial skeleton because of their location. However, they are part of the appendicular skeleton.
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Revision activity


Write the names of all of the bones on flash cards and place them face down on a table. With a partner, take turns to select a card and place it into an ‘axial’ or ‘appendicular’ pile. Count how many you each get correct.
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Check your understanding




	
1  Which is the odd one out?



	
A  Sternum


	
B  Cranium


	
C  Femur


	
D  Rib







	
2  List the bones that make up the axial skeleton.


	
3  The carpals are in the feet. True or false?
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1.1.2 Functions of the skeletal system


The bones in the skeleton provide six vital functions for the human body.


These are:




	
•  support


	
•  movement


	
•  protection of vital organs



	
•  storage of minerals


	
•  blood cell production


	
•  shape/structure.
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Vital organ An organ of the body that is essential for life – for example, the heart.
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Figure 1.4 Functions of the skeleton
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Figure 1.5 The cranium protects the brain
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Exam tip


Be prepared to explain how each function enables an individual sports person to perform well in their sport. For example, red blood cells produced in the bone marrow enable marathon runners to keep delivering oxygen to their working muscles. This means they can keep going without tiring.
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Common mistakes


Correctly stating that bones protect vital organs, but then forgetting to say which bone protects which organ during a specific activity.
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Revision activity


Imagine the skeleton did not provide the functions listed above. Taking each function in turn, explain how a tennis player would be affected. For example: ‘Without the ability to store minerals, the tennis player’s bones would lack strength and break easily.’
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Check your understanding




	
1  Which of the following is a mineral stored within the bones?



	
A  Bone marrow


	
B  Vitamin C


	
C  Calcium


	
D  Oxygen







	
2  The bone marrow within some bones produces red and white blood cells. Describe the function of red and white blood cells.
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1.1.3 Types of bones


There are five types of bone in the human body. They are:




	
•  long


	
•  flat


	
•  irregular


	
•  short


	
•  sesamoid.





Each type of bone has a specific function or functions. These are given in the following table.








	Bone type

	Examples

	Primary function/functions










	
Long

	Humerus

Femur


Clavicle


Radius


Ulna


Metacarpals


Metatarsals


Tibia


Fibula


Phalanges



	Long bones act as levers. Muscles pull on them to create movement. For example, the hamstrings pull on the bones of the lower leg to create flexion at the knee when preparing to kick a ball.

Some long bones produce red and white blood cells in the bone marrow.








	Flat

	Ribs

Sternum


Scapula


Pelvis


Cranium (skull)



	These provide a large surface area for muscles to attach to. For example, the latissimus dorsi and trapezius muscles attach to the scapula.

They provide protection for vital organs. For example, the ribs protect the heart and lungs when a boxer is punched in the chest.


They produce red and white blood cells in the bone marrow.








	Irregular

	Vertebrae

	These protect nervous tissue. For example, the vertebrae protect the delicate spinal cord during a fall in horse riding.






	Short

	Carpals

Tarsals



	These are strong, light and can be weight-bearing. For example, the carpals hold the weight of the body during a handstand in gymnastics.






	Sesamoid

	Patella

	This is a bone found within a tendon. It protects a joint and provides a smooth surface for a tendon to move over. For example, the patella protects the knee joint and provides a smooth surface for the tendon of the quadriceps to pass over during extension of the knee when kicking a ball. (See Section 1.1.5.)
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Bone marrow Soft, spongy tissue at the centre of some bones.
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Exam tip


You need to know the five types of bone and must be able to explain their function/functions. You may also be asked to give examples of each bone type.
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Common mistakes


Students often incorrectly classify the metacarpals, metatarsals and phalanges. They are long bones, even though they are small in comparison to other long bones.
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Revision activity


Find a blank diagram of the human skeleton online and complete the following tasks:




	
1  Label the bones identified in the table.


	
2  Next to each bone, state what type of bone it is.


	
3  Explain how the function of that bone type helps a performer in a sport of your choice.
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Check your understanding




	
1  Complete the missing sections of the table.











	Bone type

	Function










	 

	Protection of a joint

Provides a smooth surface for a tendon to move over








	Short

	 






	 

	Levers for movement

Production of blood cells








	Irregular

	 






	 

	Muscular attachment

Protection of vital organs


Production of blood cells
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1.1.4 Types of joints


There are three main types of joint in the human body. They are:




	
•  fixed joints


	
•  slightly moveable joints


	
•  synovial joints (ball and socket, hinge, pivot, saddle, condyloid, gliding).
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Joint A location where two or more bones meet.
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Fixed joints


The bones at a fixed joint do not move. The bones at these joints interlock and are held together by tough fibres. Examples include the fixed joints between the plates of bone in the cranium (skull) and the pelvis.
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Figure 1.6 Fixed joints between the plates of bone in the cranium













Slightly moveable joints


The bones at these joints move only a little. For example, the vertebrae of the spine are held together by ligaments and there are discs of cartilage between the vertebrae. These discs are squashed when the vertebrae move and allow a small amount of movement.
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Figure 1.7 Slightly moveable joints between vertebrae














Synovial joints



Synovial joints enable a large amount of movement. There are six types of synovial joint:




	
•  ball and socket


	
•  hinge


	
•  pivot


	
•  saddle


	
•  condyloid


	
•  gliding.
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Figure 1.8 The six types of synovial joint
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Exam tip


You need to know each type of joint and be able to give examples of them within the body.


[image: ]












[image: ]


Common mistakes


Students often mistakenly state that the ankle joint is a ball and socket joint. In fact, it is a hinge joint.
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Check your understanding




	
1  Which one of the following is a saddle joint?



	
A  Shoulder


	
B  Joint formed between the carpal and metacarpal at the thumb


	
C  Hip


	
D  The joints formed between the plates of the cranium







	
2  Identify two ball and socket joints in the body.


	
3  Complete the table below, analysing the actions of the joints of the leg when striking a football. (See Section 1.1.5.)











	Joint type

	Name of joint

	Joint action performed










	 

	 

	Extension






	 

	Hip
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Revision activity


Print out a diagram of the human skeleton. On the diagram, locate the six types of synovial joints. Shade each type of synovial joint in a different colour.


[image: ]
















1.1.5 Joint actions


You need to understand types of movement, how they relate to ball and socket and hinge joints and how they can be applied to specific actions in health and fitness.


Joints can enable movement. The seven types of movement you need to know are:




	
•  flexion


	
•  extension


	
•  rotation


	
•  abduction


	
•  adduction


	
•  plantar flexion


	
•  dorsiflexion.







Flexion


The angle at the joint decreases. For example, the bending of the leg at the knee when taking the foot back in preparation to kick a ball. Flexion occurs at a ball and socket joint when the limb moves forwards. For example, driving the legs forward at the hips to land during the triple jump.
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Flexion The angle at the joint decreases.


[image: ]










[image: ]



Figure 1.9 Flexion













Extension


The angle at the joint increases. For example, the straightening of the arm at the elbow when throwing a dart. Extension occurs at a ball and socket joint when the limb moves backwards. For example, moving the leg backwards at the hip to perform a ‘back heel’ in football.
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Extension The angle at the joint increases.
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Figure 1.10 Extension














Rotation



Rotation is a revolving (twisting) movement of a bone or limb around a single axis. Imagine this movement being like turning a screw-top lid on the top of a drinks bottle. Examples would be a footballer rotating at the hip to perform an outside hook in football or rotation at the shoulder when throwing a ball. It also occurs during many swinging movements.
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Figure 1.11 Rotation













Abduction


Abduction is a sideways movement of a limb away from the centre line of the body. An example is a CrossFit performer moving their arms and legs outwards during the first (outwards) phase of a star jump. Abduction can take place at ball and socket joints.







Adduction


Adduction is a sideways movement of a limb towards the centre line of the body. An example is a CrossFit performer moving their arms and legs back towards the body during the second (inwards) phase of a star jump. Adduction can take place at ball and socket joints.
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Figure 1.12 Abduction and adduction













Plantar flexion


Plantar flexion is pointing the feet downwards. For example, plantar flexion at the ankle joint when standing on pointed toes in ballet.







Dorsiflexion


Dorsiflexion is raising the feet upwards towards the shin. For example, dorsiflexion at the ankle joint during a running or walking motion.
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Figure 1.13 Standing on pointed toes in ballet is an example of plantar flexion
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Figure 1.14 Walking is an example of dorsiflexion
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Exam tip


Make sure you know which joint actions occur at ball and socket joints and hinge joints. Ensure you can give examples from health and fitness activities.
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Common mistakes


Students often confuse abduction and adduction. Try to remember it by thinking that adduction means adding a limb back to the centre line of the body.
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Revision activity


Observe a health and fitness activity of your choice. Identify the joint actions that are taking place as the performers compete. Use arrows to show the direction in which the limbs are moving.
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Check your understanding




	
1  Which one of the following describes the straightening of a limb?



	
A  Flexion


	
B  Rotation


	
C  Adduction


	
D  Extension







	
2  Identify the two joint actions that can occur at a hinge joint.


	
3  Plantar flexion occurs at which joint? Give an example of this from sport.
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1.1.6 Structure of a synovial joint


You need to understand the structure of a synovial joint, the function of each component (part) and how to identify the articulating (moving) bones of each synovial joint.


A synovial joint is a type of joint that can create a large amount of movement. A good example is the knee joint.
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Figure 1.15 Structure of the knee – a synovial joint
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Exam tip


Make sure you can identify the individual parts of a synovial joint (including naming the bones) and explain what their functions are.
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Common mistakes


Students often mix up tendons and ligaments. Remember: ligaments join bone to bone, tendons join muscle to bone.
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Revision activity


Create a poster with each part of the knee joint labelled. Cover each part with a sticky note stating the function of that part. Test yourself by reading the description before naming the part.
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Check your understanding




	
1  Fill in the gaps in the following table:











	Structure

	Function










	 

	Prevents bones from rubbing against one another

Shock absorber








	Ligament

	 






	 

	Joins muscle to bone, providing stability






	 

	Produces synovial fluid






	Synovial fluid

	 






	 

	Seals the synovial joint

Provides stability
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1.1.7 Structure of the spine


The spine is divided into five regions. These are (from the top of the spine, downwards):




	
•  cervical – neck region, supports the head; includes the top two bones, the atlas and axis


	
•  thoracic – chest region, attached to the ribs


	
•  lumbar – lower back region


	
•  sacrum – forms joints with the pelvis


	
•  coccyx – supports your weight when you sit; often called the tailbone.
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Spine A series of bones (vertebrae) that extend from the base of the skull to the ‘tailbone’ (coccyx).
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Exam tip


You may be asked to locate and name the five regions of the spine, but you do not need to recall how many vertebrae there are in each section.
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Common mistakes


Students often confuse the atlas and axis. Remember, the atlas is the top bone of the spine, which sits on top of the axis.
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Figure 1.16 The atlas and axis
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Figure 1.17 The regions of the spine
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Check your understanding




	
1  List the five regions of the spine in the correct order, from top to bottom.
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Revision activity


Using the first letter of each region of the spine, create a mnemonic to help you recall the order of the regions of the spine from top to bottom. For example, C T L S C could become: Carrots Taste Like Small Cherries.
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1.1.8 Posture


You need to understand the effects that posture can have when performing health and fitness activities and how to recognise postural changes.
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Posture The position that you hold your body in when doing activities such as sitting, lying or standing.
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The effects of good posture


Good posture minimises the strain placed on muscles, bones, ligaments and tendons. Individuals should try to retain the natural curves in their spine to prevent back, shoulder and neck pain. Good posture also improves sporting technique and prevents fatigue.







The effects of bad posture


Poor posture can make the body feel sore and can lead to injury. For example, a weightlifter’s technique is impaired if they fail to lift a weight with bent knees. This could put pressure on their spine, causing injury. A long-distance runner looking towards the ground instead of straight ahead could cause pain in their neck, shoulders and upper back. Slouched posture can also impair lung function by decreasing lung capacity.







Postural changes




Lordosis


Lordosis describes the normal C-shaped curves of the neck (cervical region of the spine) and lower back (lumbar region of the spine).




	
•  Increased lumbar lordosis is when the natural C-shaped curve is increased.


	
•  Decreased lumbar lordosis is when the natural C-shaped curve of the lumbar region of the spine is decreased or appears more flattened out.
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Lordosis The normal C-shaped curves of the neck and lower back.
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Figure 1.18 Normal curvature of the spine compared to increased and decreased lumbar lordosis













Kyphosis


Kyphosis is when the normal curve in the thoracic region of the spine is larger than usual. An individual with kyphosis looks more ‘round-shouldered’ than usual. This can happen because of poor posture, abnormally shaped vertebrae or an injury, or it can develop as people get older.
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Figure 1.19 Kyphosis
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Kyphosis When the normal curve in the thoracic region of the spine is larger than usual.


Scoliosis A sideways curve of the spine.
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Scoliosis


Scoliosis is a sideways curve of the spine. An individual with scoliosis may appear to have one shoulder higher than the other, or one shoulder or set of ribs may appear to be sticking outwards. Scoliosis can be a genetic condition or it can be caused by the vertebrae not forming properly. It can also develop with age. Low-impact health and fitness activities that work both sides of the body can help individuals with scoliosis. This will help develop the muscles supporting the spinal column.
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