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The Skeleton’s Role in Movement
	Movement is possible due to the way that bones interact at joints.
	The structure of the skeleton allows movement 
to occur by providing points at which muscles
can attach via tendons.
	The movement that is possible at each joint depends on the type of joint:
	Short bones allow movement that is 
more controlled and fine, e.g. throwing 
a dart.
	Long bones allow gross movement, 
e.g. throwing a javelin.
	Flat bones provide protection for vital organs.
Major Bones of the Skeleton

Scapula F
Sternum F
Humerus L
Ribs F
Vertebrae I
Radius L
Ulna L
Pelvis F
Patella I
Tibia L
Fibula L
Cranium F
Talus S
Femur L
Functions of the skeleton
Blood cell production
Bones produce red blood cells which have a function of carrying oxygen to our working muscles.

Mineral storage
Bones store minerals, such as calcium, which are important for growth and development.


Protection
Ribs protect internal organs from injury, e.g. during contact sports.


Support
The skeleton holds your vital organs in place and your vertebrae hold you upright.

Movement
The structure and type of different bones determine the movement at a point where they meet (a joint).

Structural shape and Points of Attachment  
A combination bones allows the body to be stable while also moving at particular joints. Bones provide a surface for muscles via tendons.


M – Minnie
M – Mouse
S –Sends
S - Sexy.
B – Bum
P - Pictures


How joint structures help prevent injury
Structure
Prevents injury by…
Synovial membrane
secreting synovial fluid for lubrication 
Synovial fluid
lubricating the joint and reducing friction
Joint capsule
sealing joint space to keep in synovial fluid
Bursae
providing a cushion between bones and tendons, and reducing friction
Cartilage
reducing friction and rubbing between two bone ends
Ligament
stabilising the joint and absorbing shock

Joints are formed where two bones meet. Some joints are fixed and allow no movement, while others are freely moveable, such as a synovial joint.
To find out about how muscles work at different types of joint, go to . 
Triceps
Rotator Cuff
Biceps
Abdominals
Hip Flexors
Tibialis Anterior
Gastrocnemius
Quadricep Group
Hamstring Group
Gluteals
Deltoids
Pectorals
Latissimus Dorsi
Major Muscles of the Human Body

Joints

Synovial joints come in different types: hinge joints (found at the elbow, knee and ankle) and ball-and-socket joints (found at the hip and shoulder). They allow different movements to be performed. To find out more about movements at a joint, go to . 
Musculoskeletal System
The skeleton has many major articulating bones that work at joints to 
cause movement. 
Ligament
Cartilage
Bone
Muscle
Synovial fluid within the joint capsule
Bursa
Tendon
Synovial membrane


Tendon
Structure of a synovial joint





The skeletal system can’t work on its own; it works with these major muscles to 
cause movement.
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Movement at a Joint 
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Antagonist – ANTI AGONY – Relaxing Muscle

Agonist – AGONY – Contracting/working muscle
Movement in Sport

Rotation @ Shoulder
Flexion @ Knee
(of the kicking leg)
Dorsiflexion @ Ankle

Extension @ Knee
Plantar flexion @ Ankle
(at the ankle)
Ball-and-socket joint:
	Has the largest range of motion
	Movement can occur in all planes
Hinge joint:
	Has a limited range of motion
	Movement can only occur in one plane 
Movement at Different Joints
Different joints allow for different movements. The table below outlines the movements possible at different joints and the bones and muscles located at each joint.

Joint
Joint type
Bones of the joint
Movement possible
Main muscles contracting to cause movement
Knee



Hinge
Femur, tibia, fibula and patella
Flexion – Decrease in the angle between bones at a joint 
Hamstrings



Extension – Increase in the angle between bones at a joint
Quadriceps
Elbow




Hinge
Humerus, radius
and ulna
Flexion
Biceps



Extension
Triceps
Ankle




Hinge
Tibia, fibula and talus
Plantar flexion - Pointing the toes at the ankle/increasing the ankle angle.
Gastrocnemius



Dorsiflexion - Toes up at the ankle/decreasing the ankle angle
Tibialis anterior
Shoulder





Ball-and-socket
Clavicle, scapula and humerus
Abduction – Movement of a limb away from the midline of the body.
Deltoid



Adduction – Movement of a limb away from the midline of the body. 
Latissimus dorsi, Pectorals



Rotation – Movement around the long axis. 
Rotator cuff



Flexion
Pectorals, Deltoid



Extension
Latissimus Dorsi, Deltoid





Hip

Ball-and-socket
Pelvis and femur
Abduction
Gluteals



Adduction
Hip flexor



Rotation
Gluteals



Flexion
Hip flexor



Extension
Gluteals

Isometric contraction would occur if the dumbbell was held at a midway point. The biceps would be contracting but not changing length.
The biceps is still contracting to lower the weight, but this time is lengthening as it contracts. This is isotonic eccentric contraction.
Agonist = biceps
Antagonist = triceps
Lowering the dumbbell:
The biceps contracts and shortens to cause flexion of the elbow. This is isotonic concentric contraction.
Agonist = biceps
Antagonist = triceps
Lifting the dumbbell:
Muscles contract in two ways:
1	Isotonic contractions: when muscles change length as they contract. These can be either:
	Concentric – shorten as they contract
OR
	Eccentric – lengthen as they contract
2	Isometric contractions: when muscles stay the same length as 
they contract.

	Muscles connect to bones via tendons.
	When muscles contract, tendons pull on the bone and cause it to move at the joint.
	Muscles work together (in pairs) at joints to cause movement. Each pair of muscles is called an antagonistic pair:
	The agonist (prime mover) contracts, pulling on the bone to cause movement. 
	The antagonist relaxes, so as not to impede the movement. 
The Role of Muscles at the Joint
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Trachea
Bronchi
Bronchiolessssss
Alveoli
Mouth and nose  (Nasal Cavity)
The Pathway of Air


Features that assist gaseous exchange at the alveoli:
	Large surface area – lots of room for gaseous exchange
	Moist, thin walls (one cell thick) – short diffusion pathway
	Short distance for diffusion
	Vast number of capillaries – increased volume for gaseous exchange 
	Large blood supply – increased opportunity for gaseous exchange 
	Movement of gas from high concentration to low concentration
Tidal Volume: normal amount of air inspired/expired
Expiratory Reserve Volume: amount of air forced out after tidal volume
Inspiratory Reserve Volume: amount of air forced in after tidal volume
Residual Volume: the air left in the lungs prior to maximal expiration
Vital Capacity: largest volume of air that can be forcibly expired following largest inspiration
VC
RV
ERV
IRV
TV
Changes during Exercise:
Spirometer trace during exercise
TV
RV
ERV
IRV
Time (S)
The Respiratory System
Respiratory System during Exercise

 Volume (L)
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VC
 
Time (S)
 
Inspiratory 
Reserve 
Volume
 
Tidal 
Volume
 
Residual 
Volume
 
Expiratory 
Reserve 
Volume
 
Volume (L)
 
VC
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O2
CO2
Gaseous Exchange



	Oxygen breathed in moves from an area of high concentration (in the lungs) to an area of low concentration (in the capillaries).
	Oxygen combines with haemoglobin found in red blood cells to form oxyhaemoglobin.
	Haemoglobin also carries carbon dioxide.
	Carbon dioxide is taken to the lungs, passes through alveoli and is passed out. 
The Mechanics of Breathing
In order for us to get oxygen into our bodies, we have to breathe. Outlined below are the mechanics of how we breathe:




As air pressure in the lungs decreases, air is sucked into the lungs. 


Inspiration: air in


Expiration:
air out


As air pressure in the lungs increases, it forces air out of the lungs. 





No change

As we exercise, the pectoral and sternocleidomastoid muscles support inspiration by allowing the lungs to expand and take in more oxygen.
As we exercise, the abdominal muscles support expiration by pulling the ribs down more forcefully so air can be pushed out more quickly.

Expiration
Inspiration
Intercostal Muscles
Relax 
Contract

Contract
Relax
Ribs
Lower
Rise
Diaphragm
Relaxes into dome shape
Contracts and flattens
Lung Volume


Air pressure in lungs


Air pressure is relatively high in…
The lungs
The environment

Spirometer trace at rest 
A spirometer trace shows the volume of air inhaled and exhaled. 
IRV
TV
RV
ERV

[image: File:Heart circulation diagram.svg]


Structure of Blood Vessels
Blood vessels carry blood around the body and back to the heart. Each has a different structure and their structure is directly linked to their function.
Vessel
Arteries
Capillaries
Veins
Size/
Diameter
Small, to elevate pressure
Large surface area for gaseous exchange
Large diameters to carry large volumes of blood
Wall Thickness
Thick, so that blood can be pumped around the body. The walls also allow vasodilation* and vasoconstriction* to occur.
Very thin so that oxygen and carbon dioxide can easily diffuse
Thin, as blood does not need to be under high pressure
Valves
No
No
Yes

Diameter of each helps with pressure and volume
Thick wall
Thinner wall
Blood Redistribution during Exercise
Blood is redistributed around the body during exercise so more blood is taken to the working muscles and less to the internal organs.

This occurs by the arteries’ smooth muscle layer either:
	contracting (vasoconstriction – blood vessels are constricted to make them smaller and limit blood flow), or 
	widening (vasodilation – Blood vessels are dilated to make them bigger and allow increased blood flow)
Cardiac System

The Cardiac Cycle and Pathway of the Blood
Function of the Heart

Cardiac Output (Q)
The volume of blood pumped out of the heart per minute
L per min
=

Stroke Volume
The amount of blood pumped out of the heart per beat
L
Heart Rate
The number of heartbeats per minute
BPM
×


Aorta
Vena Cava
The heart needs to supply the muscles with enough oxygen to work. In order to increase the amount of oxygen supplied, they can increase the stroke volume or the heart rate.
1
3
5
7
6


Pulmonary Artery
Pulmonary Artery





Pulmonary Veins

Pulmonary Veins



Left Atrium



Right Atrium
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Heart Rate during Exercise

Heart rate increases as intensity increases
After exercise, the heart rate remains elevated to repay the oxygen debt (EPOC)
Anticipatory rise in heart rate prior to exercise
Exercise
Heart rate plateaus
Heart rate (BPM)
4
Septum
Capillaries
Venule
Arteriole
Vein
Artery
The relationship facts:
	A long-term effect of exercise is cardiac hypertrophy, which involves an increase in heart size and strength. A stronger heart can pump out more blood per contraction, resulting in a higher stroke volume. 
	With more blood being pumped per contraction, the heart does not have to work as hard and is more efficient, meaning long-term exercise results in a lower resting heart rate.
	Exercise increases heart rate, due to the demand for more oxygen by working muscles. This will result in an increased cardiac output during exercise.
2

Left Ventricle

 Vena Cava
Right Ventricle
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Deoxygenated blood flows into the right atrium.

The blood passes into the right ventricle 


The right ventricle contracts to force blood out of the heart to the 
lungs via the left pulmonary artery.

At the lungs, gaseous exchange occurs and oxygen is taken up by 
the blood. The blood becomes oxygenated.

The oxygenated blood is transported back to the left atrium via 
the pulmonary vein.

The blood then flows into the left ventricle 


The blood is pumped out of the heart and transported to the body 
via the aorta.
1
2
3
44
5
6
7
The valves of the heart open due to the pressure of the blood filling the atria. They close to prevent backflow of blood. 

The blood fills the heart during diastole and is pumped out of the heart during systole. The flow of blood between different structures is controlled by valves which allow blood under high pressure to flow through them, but prevent it from flowing in the opposite direction. (Systole = squeezing phase).

Blood is pumped around the heart and to the lungs in the order outlined below and on the diagram:


Anaerobic Exercise
Aerobic Exercise

Aerobic and Anaerobic Exercise


Aerobic exercise is any form of exercise which is completed at an intensity that allows a plentiful supply of oxygen to be taken in by the lungs and used by the body. 
Below is a summary equation and sporting examples of aerobic exercise:
Anaerobic exercise is any form of exercise which involves short periods of high-intensity work which prevents the athlete from taking in enough oxygen to meet the energy demands of the exercise.
Below is a summary equation and sporting examples of anaerobic exercise:









Glucose
Energy

+
Lactic Acid
+
Glucose
Oxygen
Energy
Carbon Dioxide
Water
+
+







Open-water 10KM Swimming
Marathon Running
Weight Lifting
Triple Jump
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100 m Sprint

Long-distance Cycling



These sports are all performed at a relatively low intensity and for a prolonged period of time.
These sports are all performed at a relatively high intensity for only a short period of time.
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Start of exercise
End of exercise
End of recovery
EPOC
Oxygen deficit
EPOC 
	Excessive post-exercise oxygen consumption (EPOC) is the process which ensures that lactic acid is removed from the body by keeping an elevated breathing rate after exercise has stopped.
	EPOC occurs following anaerobic exercise, such as performing a 100 m sprint.
	The graph below outlines the breathing rate of an athlete during and after anaerobic exercise:
Revision Success Tip!
Remember!
You need to be able to justify the relevance of these methods for different sports.
Diet:
	The athlete should eat carbohydrates following prolonged exercise, in order to restore their energy stores.
	They should also ensure that they consume enough water to rehydrate themselves.


Ice baths and massage:
	Athletes can sit in ice-cold water following 
exercise, or receive a sports massage, in order to aid the removal of lactic acid and prevent delayed onset of muscle soreness (DOMS). 
	Important after anaerobic exercise.

Cool down:
	The athlete should continue to perform light exercise in order to maintain an elevated 
breathing rate. 
	They should complete a series of stretches following exercise.
	This helps to remove lactic acid from the body.
Following exercise it is important that the athlete takes steps to aid their 
recovery, in order to ensure that they are ready to compete again as quickly as possible. 
The different methods of recovery are outlined below:
Methods of Recovery 

Short- and Long-term Effects of Exercise
Revision Success Tip!
The long-term effects of exercise are linked 
to the components of fitness, so make sure you understand the components of fitness 
as well!




Exercise leads to a number of changes to the body. Some of these effects take place during and some take place following exercise. The effects of exercise and the point at which they occur are outlined on the timeline below:




Muscle cramps may set in from build-up of lactic acid
Athlete may become dizzy
Delayed onset of muscle soreness (DOMS) can occur
Tiredness and fatigue set in
Athlete may feel sick




	








Long-term
(Months/years)
Immediate
(During exercise)




	

3.1.1 Applied Anatomy and Physiology6

[image: C:\Users\hollyice\AppData\Local\Temp\32268413_M.jpg][image: C:\Users\hollyice\AppData\Local\Temp\39363844_M.jpg]
Skin becomes red as blood rushes to the surface
Heart rate increases to deliver oxygen to working muscles
Breathing rate increases to increase oxygen consumption 

Temperature increases and you get hot and sweaty
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Body shape can change as you lose weight and gain muscle
You will become stronger
Certain components of fitness will improve, such as flexibility
You will be able to exercise for longer as cardiovascular and muscular endurance improve
Speed and reactions can improve
Bradycardia improves as your resting heart rate decreases
Hypertrophy occurs as heart gets bigger, increasing cardiac output
Short-term
(24–36 hours after)

Movement Analysis 
(Including Planes and Axes)

Lever Systems
Planes of Movement

Any movement at a joint occurs in one of the planes outlined below. 


3.1.2 Movement Analysis7

[image: http://images.clipart.com/thb/thb9/CL/5344_2005030030/010716_0896_68/25630790.thb.jpg?010716_0896_6848_o__i][image: http://images.clipart.com/thb/thb17/33/0CqwQBKbHslDkRj/109502827.thb.jpg?190214_9e2e][image: http://images.clipart.com/thw/thw11/CL/5433_2005010014/000803_1078_79/21183504.thb.jpg?000803_1078_7922_v__v][image: C:\Users\AdamHowells\Downloads\22399718_M.jpg][image: C:\Users\AdamHowells\Downloads\36101595_M.jpg][image: C:\Users\AdamHowells\Downloads\36102043_M.jpg][image: C:\Users\AdamHowells\Downloads\35246825_M.jpg][image: C:\Users\AdamHowells\Downloads\28044962_M.jpg]x
Fulcrum
Load
Effort
Mechanical Advantage or Disadvantage*
*Dependeant on length of load arm and length of effort arm. 
1st Class
e.g. extension of the elbow when shooting in basketball
Effort aArm
Load aArm
Fulcrum
Load
Effort
Load arm
Effort arm
Mechanical Disadvantage

3rd Class
e.g. upwards phase of a biceps curl
Fulcrum
Load
Load arm

Effort arm

Effort
Mechanical Advantage
2nd Class
e.g. plantar flexion of the foot to raise the body weight
Any time the body rotates, it does so around one of the three axes shown below:
Axes of Rotation
Longitudinal axis
Sagittal axis
Transverse axis
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Transverse plane
Frontal plane
Sagittal plane
Cycling
Plane: Sagittal Plane
Axis: Transverse

Cartwheel
Plane: Frontal
Axis: Sagittal

Front somersault
Plane: Sagittal
Axes: Transverse

Jumping
Movement at the ankle:
Plantar flexion (take-off)
Dorsiflexion (landing)

Movement at the hip:
Extension (take-off)
Flexion (landing)

Lever system at the ankle: 
2nd class
Discus throw
Plane: Transverse
Axis: Longitudinal

Tennis forehand
Movement at the shoulder:
Abduction (backswing)
Adduction (follow-through)

Lever system: 
1st class
Running
Movement at the knee:
Flexion (backwards/bending)
Extension (forwards/straightening)

Lever system: 
3rd class
Cricket bowling
Movement at the shoulder:
Rotation

Lever system: 
1st class
Push up
Movement at the elbow:
Flexion (downwards)
Extension (upwards)

Lever system: 
2nd class
	Movement at the joints occurs by one of the three classes of levers.
	Depending on the lever system, the movement is either at a mechanical advantage or disadvantage.
	A mechanical advantage allows heavy loads to be moved with minimal effort, whereas a mechanical disadvantage allows loads to be moved quickly.
	Mechanical advantage = Effort arm ÷ Load arm


Analysis of Movement

[image: C:\Users\hollyice\AppData\Local\Temp\37349537_M.jpg]F – Football - Flexibility

S – Socks – Speed 

C – Can – Cardio Vascular Endurance 

P – Proper – Power 

S – Smell – Strength 
Health
World Health Organization defines health as ‘a state of complete physical, mental and social well-being, and not merely the absence of disease or infirmity’.
Relationship between Health and Fitness
Fitness
The ability to cope and meet the demands of the environmnet.
If you are unable to train due to poor health, your fitness levels can be negatively affected.
However, if you are still able to train despite ill health, your fitness levels will not be negatively affected.
Health, Fitness and Fitness Components
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A – Any – Agility

B – Body – Balance

C – Can – Co-ordination

RT – Reach Their – Reaction Time

M – Maximum – Muscular Endurance 
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Components of Fitness
Balance
The ability to maintain the centre of mass over a base of support. Can be static (still) or dynamic (moving).
Strength
The ability to overcome a resistance


Power

(Strength × Speed)
Cardiovascular Endurance
The ability of the heart and lungs to supply oxygen to the working muscles.
Flexibility
The range of movement possible at a joint
Agility
The ability to move and change direction quickly (at speed) whilst maintaining control.
Coordination
The ability to use different (two or more) parts of the body together, smoothly and efficiently.
Muscular Endurance
Ability of a muscle or muscle group to undergo repeated contractions, avoiding fatigue.
Reaction Time
The time taken to initiate a response to a stimulus. 
Maximal Strength
The maximum force produced in order to move large loads
Dynamic Strength
The ability to create a force repeatedly for a long period of time. 
Similar to muscular endurance. 
Explosive Strength
Force exerted in one quick muscular contraction. Similar to power.
Static Strength
The ability to exert a force against an immovable object
Speed
The maximum rate at which a which an individual is able to perform a movement or cover a distance in a period of time,  
To find out about how to test these components, see page 9.
The different components of fitness which can be improved through physical training are outlined below. Different sports require different components to perform different skills.
Components of Fitness and Physical Activity


-
+
Reasons for Fitness Testing
	You are able to identify any progress 
	It can be used as part of a training session in order to make the session more fun
	Goals can be based on the outcomes of tests
	Comparisons can be made between athletes
	It can help to adapt training programmes to an athlete’s needs
	You can identify an athlete’s fitness level in order to make future comparisons
	You are able to identify the strengths and weaknesses of an athlete/ programme
Limitations of Fitness Testing
	An experienced tester is needed in order to produce valid results
	The tests often don’t use movements which are used within the sport that the athlete plays
	If a test is not sport-specific, it is not very useful
	Performance within testing conditions may be different to an athlete’s performance in a competitive environment
	Many tests use indirect methods
Fitness Testing



There is a range of different fitness tests which can be used to evaluate the different components of fitness. These are outlined below and the advantages and limitations of fitness testing are provided to the side.









Maximal Strength  
One Rep Max Test
Requires the participant to perform one 
repetition at the 
heaviest weight  (kg) possible.


Flexibility  Sit and Reach Test
Requires the participant to sit with their legs outstretched against a box and attempt to reach as far forward as possible. The distance (cm) onto the box that they reach is compared to the national average.
Speed  30 m Sprint Test
Requires participant to run 30 metres in the shortest possible time. Usually an average of three attempts is taken.
Balance  Stork Balance
Requires the participant to stand on the ball of one foot for as long as possible. The time that they manage is compared to the national average. 
[image: http://images.clipart.com/thb/thb8/PH/rc5360_20041023/rc5360_20041023/30358409.thb.jpg?5360_041029_52666]

Power  Vertical Jump Test
Requires the participant to reach as high as they can on a wall and then perform a standing vertical jump. The distance (cm) between their jump height and standing reach is measured and compared to the national average.
Coordination  Wall Toss Test
The participant must throw a ball against a wall and catch it in their opposite hand as many times as possible in 30 seconds. The number of completed catches is compared to the national average.
Agility  Illinois agility test
A multi-directional course which must be completed in the quickest time possible. The participant’s time is compared to the national average.

[image: ]
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	Quantitative data is a measurement that involves numerical data
	Qualitative data is a measurement based on observational data

Due to the nature of the two types of measurement, quantitative can be compared to national averages whereas qualitative cannot.
Qualitative data can be collected by an athlete making notes about how tired they feel during training sessions and competition.
Quantitative data can be collected when a player wears a heart rate monitor to track their heart rate during training and competitions. 
There are two types of data that can be collected from fitness testing: ‘qualitative’ and ‘quantitative’. These terms are explained below.
Muscular Endurance  
Sit-up Bleep Test
Requires the participant to perform sit-ups in time with recorded ‘bleeps’ which get progressively faster. The stage the participant reaches is compared to the national average.
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Strength 
Handgrip Dynamometer
Requires the participant to grip a dynamometer as hard as possible in their hand. The best score (kg) from three attempts is compared to the national average.

Reaction Time  
Ruler Drop Test
Requires a tester to place a ruler between the fingers of the participant. The ruler is then dropped and the participant should grab the ruler as quickly as possible by closing their fingers. The distance (cm) the ruler travels is compared to the national average.
Cardiovascular Endurance  Multistage Fitness Test
Requires the participant to run for as long as possible between two cones in time with the ‘bleeps’ of a recording. The time between the bleeps is reduced at each stage and the stage at which the athlete drops out at is compared to the national average. 

Principles of Training and their Application to Training Programmes



There are two key principles which should be applied when creating and delivering any training programme. These principles ensure that the participant is able to develop their skills over time.


Principles of overload: FITT
Principles of training: SPORT


Specificity: It is important that the method of training is specific to the sport (movements, energy system, muscles used) that is being trained for.
Progressive overload: The training load should be increased as the athlete adapts to it, so fitness gains can be made.
Reversibility: Loss of fitness gains when exercise is halted. 
Tedium: If a training programme is not varied, the athlete will become bored.
e.g. a cyclist should perform most of their training on a bike 
e.g. once bench-pressing 50 kg becomes easier, the load should be increased to 52.5 kg

e.g. it is important for an athlete to undertake some form of training during a post-season break, to prevent fitness loss

e.g. football players could play netball to practise moving into a space
S
P
O
R
T
Frequency:  The number of training 
sessions undertaken each week. (How often).
Time: The amount of time spent training during each session. (How long).
e.g.  the number of training sessions can be increased
F
I
T
T

Intensity: The amount of work undertaken during each training session. (How hard).
e.g.  a marathon runner 
could run at a faster speed
e.g. a cyclist could take part in weight training
Type: The method of training undertaken during each session. (What method).
e.g. an athlete can increase the length of each training session
W – When/Wise

C – Can/Children

F – Fish/Find

C – Create/Crane’s 

P – Planets/PE

I – In/Incredibly

S – Space/Stimulating












!



[image: C:\Users\hollyice\AppData\Local\Temp\45534328_M.jpg]AQA GCSE PE Topic on a Page Paper 1 
© ZigZag Education 2016

© ZigZag Education, 2012

Circuit Training
Continuous Training
Fartlek Training
Interval Training (HIIT)
Static Stretching
Weight Training
Plyometric Training
What?
A number of activities at different stations; the athletes move between each station with periods of rests between exercises. 
What?
Physical activity which involves prolonged periods of aerobic exercise, such as running or cycling
What?
Also known as speed play –exercise performed on different terrains, at different speeds or with different periods of work and rest
What?
Intermittent periods of high-intensity exercise with periods of recovery or low-intensity exercise
What?
A range of isometric stretches are held for 30 seconds and then repeated
What?
Weights are lifted in a series of movements which target different muscle groups and allow the adaptation of the muscle 
What?
An eccentric contraction is performed and followed by a larger, concentric contraction
Components
All components
Components
Cardiovascular and muscular endurance
Components
Cardiovascular and muscular endurance
Components
Power, cardiovascular and muscular endurance
Components
Flexibility
Components
Strength, power and muscular endurance
Components
Power
Advantages
 	It can be made appropriate for all sports
 	Can work on all components of fitness
 	Easy to monitor progress
Advantages
 	Requires little equipment
 	Easy to perform
Advantages
 	Can be made appropriate for different sports
Advantages
	Can be performed with little equipment
	Not time-consuming
Advantages
	Easy to perform
	Requires no equipment
Advantages
 	Easy to track progress
Advantages
 	Can be performed with little equipment
Disadvantages
	Requires a lot of equipment and space
Disadvantages
	Can become boring
	Takes up a lot of time
Disadvantages
 	Can become boring
 	Hard to track progress
Disadvantages
	Not appropriate for all participants
	Can become boring
 	Requires high levels of motivation
Disadvantages
 	Requires correct technique to avoid injury
Disadvantages
	Requires specialised equipment
	Requires correct technique to avoid injury
Disadvantages
 	Requires correct technique to avoid injury
Useful for
Can be made appropriate for all athletes, depending on the activities performed
Useful for
Appropriate for those who perform prolonged exercise and require cardiovascular endurance, e.g. marathon runners
Useful for
Appropriate for those who perform prolonged exercise and require cardiovascular and muscular endurance, e.g. cyclists
Useful for
Appropriate for those who work anaerobically, e.g. 100 m sprinters
Useful for
Appropriate for those who need flexibility, e.g. gymnasts
Useful for
Appropriate for those who need strength/power, e.g. rugby players (heavy weight – low reps)
Muscular endurance (low weight – high reps)
Useful for
Appropriate for those who require quick and strong contractions, e.g. sprinters

The type of training that is performed by athletes depends on the sport for which they are training. 
The different types of training and their uses are outlined below.
Types of tTraining

3.1.3 Physical Training10


 Optimising Training and Preventing Injury
Training Intensities
Preventing Injuries


There are a number of steps which can be taken in order to reduce the risk of an individual injuring themselves during physical activity. These are outlined below:
The intensity of training can be altered in order to train different components of fitness. The calculations needed to work out the intensity of exercise required are provided below:
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High-altitude Training
High altitude training is used by endurance athletes and involves training for several weeks at high altitude (approximately 2400m above sea level) in order to experience physical adaptions. 
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Limitations
	The benefits of high-altitude training are not long-lasting.
	Altitude sickness can be experienced, which makes it hard for athletes to complete their normal levels of training.
	If training cannot be completed due to sickness, fitness can be lost.
One Repetition Max


Revision Success Tip!
Remember! You will need to 
be able to apply these seasons to different sports.
Strength / power training:
	Performed with weights greater than 70% of 1 RM
	Low number of repetitions
Muscular endurance:
	Performed with weights less than 70% of 1 RM
	High number of repetitions
Training zone:
	Aerobic: 60–80% of max heart rate
	Anaerobic: 80–90% of max heart rate
Max heart rate:
	220 – age (years)
Anaerobic and aerobic training thresholds are determined by your heart rate during exercise and indicate which energy systems you are using.
Anaerobic/Aerobic

Calculations
Benefits
	This method can be useful for any athlete who works aerobically
	Improves cardiovascular endurance at sea level
How it is carried out:
1.	Athletes carry out their normal aerobic training at high altitude.
2.	Due to the lack of oxygen, the oxygen-carrying capacity of the blood is reduced at high altitude.
3.	Therefore, more red blood cells are produced in order to provide the muscles with oxygen. 
	Wear safe clothing/footwear
	Wear bracing, if required
	Maintain hydration
	Perform stretches prior to physical activity, but do not overstretch 
or bounce
	Use the correct technique
	Ensure adequate rest is taken
	Warm up before stretching the muscles
	Avoid overtraining
	The training should be appropriate for what you are intending to train, e.g. the correct intensity for aerobic/anaerobic training
Season
What Happens
Pre-season
During pre-season training, athletes develop their general fitness levels as well as sport-specific fitness levels in order to ensure that they are fit for the season.
Competition
During the competition season, the athlete trains in order to keep their fitness at the level they achieved during pre-season training, and they practise skills which are required when competing in their sport.
Post-season
Immediately after the season ends, the athlete will rest in order to recover from the previous season. They will then take part in some undemanding aerobic training in order to ensure that they maintain a baseline level of fitness.

There are three distinct phases of a season and each phase involves different types of training. The differences between each season are outlined below.

Training Seasons


Effective Use of a Warm-up and Cool-down

Cool-down
Warm-up
Reduction in activity level
Heightened breathing rate
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Pulse-raising activity
	Increases body temperature
	Increases the range of movement that can be achieved at a joint (flexibility)
	Provides an opportunity for the athlete to work towards full-intensity exercise
	Provides an opportunity for the athlete to mentally prepare themselves for competition, e.g. using breathing strategies to reduce arousal
	Skills which are required during competition can be practised so that the athlete is ready to perform them
	Reduces the chance of the athlete becoming injured during competition
	Increases the amount of oxygen delivered to the active muscles
Benefits of Warming Up
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Benefits of Cooling Down
	Helps the body to recover from the effects of exercise
	Helps the body to remove lactic acid and carbon dioxide 
	Helps to prevent or reduce the effects of delayed onset of muscle soreness (DOMS)
It is important that a warm-up is performed prior to exercise in order to prepare the body for physical activity. A warm-up is designed to reduce the risk of injury and improve performance. The four main components of a warm-up, examples of each component, and the benefits of warming up are outlined below:
It is important to perform a cool-down following physical activity in order to improve the recovery of the body. The three main components of a cool-down, examples of each component, and the benefits of cooling down are outlined below:
Continue to jog at a similar intensity to maintain a heightened circulation of oxygen 
Slowly reduce the speed of jogging and then begin to walk
Perform a series of stretches which cover all the muscles used
Jogging at an increasing pace for 5-10 minutes to increase oxygen to working muscles
Performing a series of stretches which cover all the muscles used, e.g. hamstrings for running
Taking part in drills, such as one vs one shooting practice in ice hockey
Using positive self-talk, deep breathing and imagery in order to control arousal levels, e.g. imagining a successful race 
Stretching
Mental strategies
Skill practice
Stretching

Sub-maximal	Rest	Before	During	End	After	60	70	130	135	90	Maximal	Rest	Before	During	End	After	60	70	195	200	120	
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The movements of the chest during breathing.
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