
 

GCSE Physical Education – The structure and functions of the skeletal system 

Structure of the skeletal system 
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 Structure of the skeletal system 
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Synovial Joints 
These are freely movable joints where the 
joint surfaces are covered in cartilage, they 
are connected by a fibrous tissue capsule 
(joint capsule) and lined with fluid (synovial 
fluid). 
Common joints are hip and shoulder 

 

Function of the skeleton 
• Shape and Support – posture 
• Movement - muscle attachment & joint 

Cartilage: 
Used to reduce friction at a joint 
Hyaline cartilage (articular) – on the ends of bones at a synovial joint to stop rubbing 

movement 
• Protection of vital organs 
• Production – platelets, red and white blood cells 
• Storage - of minerals (calcium, phosphorus, iron, 

White Fibro-cartilage – between bones as a shock absorber e.g. vertebrae, knee 

Joint movements Extended Knowledge 

potassium)  

 
    

 Flexion Adduction Rotation Dorsi-Flexion (ankle joint) 

Articulating bones 
• Hinge joints 
• Knee – Femur+Tibia  
• Elbow – Humerus, Ulna+Radius 
• Ball and socket joints 
• Hip – Femur+Pelvis 
• Shoulder – Humerus+Scapula 

    

Decreasing the 
angle at a joint 
(bending) 

Limbs moving 
towards the 
midline of the body. 

A twisting/turning 
action around a 
joint. 

When the toes are 
turned up to the 
body. 

 

Extension Abduction Circumduction Planter-Flexion (ankle joint) 
Connective tissue 

Ligaments – attaches bone to bone to add joint Increasing the angle Limbs moving A combination of When the toes are 
stability. at a joint away from the flexion, extension, pointed away 
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Tendons – attaches muscles to bone and contributes 
to joint movement as a result of muscle contraction. 

(straightening) midline of 
the body. 

adduction & 
abduction. 

from the body. 
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GCSE Physical Education – The structure and functions of the muscular system 

Structure of the muscular system Antagonistic pairs - Muscles are arranged in antagonistic pairs. 
FOR EXAMPLE THE ELBOW JOINT 
As one muscle contracts (shortens) its partner relaxes (lengthens) i.e. Biceps and 
Triceps. 

 

     Agonist = the muscle that contracts to produce movement.

 
Antagonist = the muscle that relaxes to allow the movement to occur.  
Fixator = the muscle that works to stabilise the origin of the prime mover (agonist)  

 

ROLE OF MUSCLES IN MOVEMENT 

MUSCLE  JOINT MOVED EXAMPLE 

DELTOID SHOULDER Diving to save a goal 

TRAPEZIUS NECK Binding in a scrum 

LATISSIMUS DORSI SHOULDER Preparing to serve in 
tennis 

PECTORALS SHOULDER Tackling in rugby 

BICEPS ELBOW Upward phase of a 
biceps curl 

TRICEPS ELBOW Throwing in cricket 

ABDOMINALS SPINE Sit up 

QUADRICEPS KNEE Jumping in basketball 

HAMSTRINGS KNEE Tackling in hockey 

GLUTEALS HIP Pushing off the blocks in 
sprinting 

GASTROCNEMIUS ANKLE Gymnast pointing their 
toes 

 

Antagonistic pairs 
 
FOR EXAMPLE THE KNEE JOINT 
 
FLEXION                                                                     EXTENSION  

                                         
 
AGONIST – HAMSTRINGS                                 AGONIST - QUADRICEPS 
ANTAGONIST – QUADRICEPS                           ANTAGONIST - HAMSTRINGS 

Triceps 

Deltoid 

Latissimus Dorsi 

Gluteals 

Hamstring 

Gastrocnemius  

Pectorals 

Hip Flexor 

Biceps 

Quadriceps 

Abdominals 

Trapezius 

Flexion Extension 
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GCSE Physical Education – Movement analysis

Levers – a rigid bar that moves around a pivot point with force applied to it. Planes – imagery lines that divide the body into two.

Classes of lever                          Drawing                                                    Example
First class lever:

Second class lever:

Third class lever:

Axes – imagery lines that the whole body turns around.

Mechanical advantage – 
MA = Load / Effort
This is were a lever’s effort arm is 
greater than its load arm. 

Large loads can be moved with limited 
effort. 

Mechanical disadvantage
This is were a lever’s load arm is 
longer than its effort arm. 
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Fulcrum (F) Effort (E) Load (L)

A fixed pivot point The source of energy that 
will be applied

The weight/resistance to 
be moved

Frontal plane Transverse plane Sagittal plane

A vertical plane but this 
divides the body into 
front and back e.g. 
jumping jacks 

A horizontal plane that 
divides the body into 
upper and lower halves 
e.g. bowling in cricket

A vertical plane that 
divides the body into 
right and left sides e.g. 
kicking, running

Frontal axis Longitudinal axis Transverse axis

Runs through the body 
horizontally from the 
back to front. 

Example: Cartwheel

Runs through the body 
vertically from the top to 
bottom. 

Example: Full twist

Runs through the body 
horizontally from the left 
to right. 

Example: Somersault
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GCSE Physical Education – The structure and functions of the cardiovascular system 

Structure of the cardiovascular system 

 

Deoxygenated blood = BLUE (Right side) 
Oxygenated = RED (Left side) 

Vascular Shunting 

 

    Vasoconstriction – NARROWING                    Vasodilation - EXPANDING 

 

Function of the cardiovascular system 

• Transport of oxygen, carbon 
dioxide and nutrients 

• Clotting of open wounds 

• Regulation of body 
temperature 

Cardiac Output (Q) = Heart Rate x Stroke Volume  
(l/min)                            (bpm)                (mL per beat) 

• Heart rate (HR) – Number of beats per minute 

• Stroke Volume (SV) – Amount of blood 
pumped out of the heart per beat 

• Cardiac Output (Q) – Amount of blood 
pumped out of the heart per minute 

Blood vessels 

Arteries Veins Capillaries 

1. Away from the heart 
2. Oxygenated blood 
(except pulmonary 
artery) 3. Thick/elastic 
walls 
4. High pressure 
5. Small lumen 

1. Back to the heart 
2. Deoxygenated blood 
(except pulmonary vein) 
3. Thin walls + 
larger lumen 
4. Lower pressure 
5. Valves 

1. In the tissue 
2. Site of gaseous exchange 
3. Very thin walls 

 

 
- Red blood cells Carry oxygen from the lungs to the working muscles +    
removes CO2. 
 - Haemoglobin binds with oxygen to transport Oxygen around the body. 

Aorta 

Vena Cava 

Pulmonary vein 
Pulmonary artery 

Left atrium 

Left ventricle 

Right atrium 

Right ventricle 

Septum 

Bicuspid valve  

Tricuspid valve  

Semi-lunar valves 

Re-distribution of  
blood flow  

( Vascular shunt ) 
Vasoconstriction  
/ Vasodilation 

Blood flow  
increased to  

working muscle  
groups 

Increased  
demand for  

oxygen 
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GCSE Physical Education – The structure and functions of the respiratory system 

Structure of the respiratory system  

 

                   Inhalation/Inspiration                                Exhalation/Expiration 

 

Respiratory values 
Tidal Volume – the amount of air inhaled and 
exhaled per breath. Resting value = 500ml 

Vital Capacity – The maximum amount of air exhaled 
following a maximal breath in.  

Frequency – The number of breaths taken per 
minute. Resting value – 12-20 breaths.  

Minute Ventilation – The amount of air inhaled and 
exhaled per minute. Measured in litres. 

 

Gaseous exchange at the alveoli 
• Diffusion is the movement of molecules from an area of high concentration to 

a low one.  

• The alveoli have thin moist walls to allow diffusion to occur.  
• Capillaries are closely wrapped around the alveoli to reduce the distance of 

diffusion and increase efficiency.  
During inhalation:  
• The concentration of oxygen in the air is higher than the alveoli. 
• The concentration of carbon dioxide in the blood is higher than that in the air.  

During exercise 
Gaseous exchange increases as the intensity of the 
activity increases to cope with: 

An increase demand for oxygen at working 
muscles 
An increase in carbon dioxide production and the 
need to rid this waste product.  

Tidal volume, frequency and minute ventilation 
all increase during exercise.Training increases 
total lung capacity and vital capacity readings. 

Bronchi 

Diaphragm 

Trachea 

Lung 

Alveoli 
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Air pressure  
outside the  
lungs moves  
from high to  

low and is  
drawn in 

Lung size  
increases and  
air pressure  

inside is  
reduced 

Diaphragm  
flattens and  
pulls down 

Diaphragm  
and  

intercostal  
contract 

Air pressure  
outside the  

lungs is lower  
and therefore  
air is exhaled  

Lung size  
reduces and  
air pressure  

inside is  
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Diaphragm  
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GCSE Physical Education – Aerobic/Anaerobic and long term effects of exercise

Aerobic and Anaerobic exercise – two methods of energy production by the body (Energy: the capacity to do work)
Two factors determine which method is used: Intensity & duration

Aerobic energy production – takes place in the presence of oxygen                                 Anaerobic energy production – takes place in the absence of oxygen

Exercise intensity is moderate/low for a sustained period of                                                Intensity of anaerobic activity is high as muscle contraction are powerful & quick 
time. i.e. marathon runner/endurance cycling                                                                          i.e. 100m sprinter/long jump

By products are released as sweat and CO2 exhaled.                                                             By product (lactic acid) builds up and causes fatigue. 

Cardiovascular system 
Cardiac equation – Cardiac output (Q) = Stroke Volume (SV) x Heart Rate (HR)

Respiratory system 

Muscular system 

Skeletal system
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Long term effects of exercise

1. Muscular hypertrophy – increase in muscle 
size and strength/endurance.

2. Increase size and number of mitochondria – 
produces more energy aerobically. 

3. Increased tolerance to lactic acid – reduces 
muscle fatigue.

Long term effects of exercise

1. Increased capilliarisation – better blood supply around the alveoli.
2. Increased number of alveoli – results in better gaseous exchange 

(oxygen delivery and waste product removal) 
3. Increased strength of diaphragm and intercostal 

muscles – this increased tidal volume and 
vital capacity.  

4. Increase in vital capacity

Long term effects of exercise

1. Cardiac hypertrophy – (left ventricle) this is the increased size of the 
heart due to training. This impacts on the cardiac equation above. 

Lower resting HR       -      Increased maximum Q         -       Increased SV

2. Increased elasticity in the walls of arteries and veins – more efficient 
constriction and dilation. 

3. Increased number of red blood cells – has capacity to 
carry more oxygen to working muscles. 

4. More efficient ‘vascular shunt’
5. More capillaries 
6. Lower blood pressure at rest

Long term effects of exercise

1. Increased bone density – strong bones reduce 
the risk of injuries. 

2. Increased strength of ligaments and tendons – 
allows the body to change direction quickly 
without injury occurring. 
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GCSE Physical Education – Types of Training

Continuous training - Involves a steady but regular pace at a 
moderate intensity (aerobic) which should last for at least 20 minutes. 
i.e. running, walking, swimming, rowing or cycling.
Used by a marathon runner. 

Interval training - Involves periods of work followed by periods of 
rest. i.e. Sprint for 20 metre + walk back to start.
Used by a 200m sprinter

Fartlek training – Referred to as ‘speed play’
This is a form interval training but without rest. 
Involves a variety of changing intensities over 
different distances and terrains. 
i.e. 1 lap at 50% max, 1 lap walking, 1 lap at 80% (aerobic and anaerobic used)
Used by games players – Hockey players

Plyometrics training
Involves high-impact exercises that develop power. i.e. bounding/hopping, squat 
jumps. Used by long jumpers, 100 m sprinters or basketball players.

Weight/Resistance training – A form of training that uses progressive resistance 
against a muscle group. Used by cyclists.
Muscular strength: High weight x low repetitions
Muscular endurance: Low weight x high repetitions 

Circuit training - A series of exercises completed one after 
another. Each exercise is called a station. Each station should 
work a different area of the body to avoid fatigue. 
i.e. press ups, sit ups, squats, shuttle runs. 

HIIT Training
These are High Intensity Interval Training activities where speed and 
recovery are used throughout the session. Exertion levels are high (7/10)  
 for between 30 secs and 3 mins. Work output is much shorter than recovery time
 Examples might be Body pump, High Impact Aerobics, Spinning.
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•Variety avoids boredom
•Instructor will challenge & motivate 
•Great way to meet new people

• Gym membership can be expensive.
• Group classes are not tailored to individual 
needs. 

Advantages Disadvantages

•Variety of equipment to prevent boredom
•Strengthens the whole body or the muscle groups 
targeted.
•Can be adapted easily to suit different sports

• Requires expensive equipment
• If exercises are not completed with the 
correct technique it can cause injury to 
the performer

Advantages Disadvantages

•Ideal for beginners
•Highly effective for long distance athletes 

• Can be extremely boring as repetitive

Advantages Disadvantages

• Quick and easy to set up. 
• Can mix aerobic and anaerobic 
exercise which replicates team 
games.

• It can be hard to keep going when you start to fatigue 
(high motivation and self discipline needed)
• Over training can occur if sufficient rest is not allowed 
between sessions (48 hours)

Advantages Disadvantages

• More enjoyable than interval and continuous 
training
• Good for sports which require changes in speed
• Easily adapted to suit the individuals level of 

fitness and sport.

• Performer must be well motivated 
particularly when intensity is high
• Difficult to assess whether performer is 

performing at the correct intensity

Advantages

• Easy to set up requiring little or no 
equipment
• Hugely effective in developing power

Advantages Disadvantages

• Quick and easy to set up
• Easy to complete with large groups
• Can be adjusted to be made specific for 

certain sports. i.e. netball specific circuit

• Technique can be affected by fatigue and can 
increase risk of injury
• Must have motivation and drive to complete 

the set amount of repetitions and sets. 

Disadvantages

• Can result in injury if not fully warmed up.
• Can place a great stress on joints and 

muscles.  
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GCSE Physical Education – Warm up, cool and injury and prevention 

MINIMISING THE RISK OF INJURY IN PHYSICAL ACTIVITY AND SPORT 

   
   

Personal  
Protective  
Equipment 
(PPE) 

Clothing and 
Footwear 

Balanced 
competition 
(gender, age, 
ability,weight) 

Lifting and 
carrying 
equipment 
safely 

Warm-up and 
cool-down 

 

WARM UP and COOL DOWN 

Key Components of a warm up: 

Pulse Raiser – Steady Jog 
Mobility – (knee raises, side steps, high kicks) 
Stretching – Dynamic eg lunges 

Dynamic Movements – SAQ (change in speed and direction) 
Skill Rehearsal – Skills practice (square passing in football) 

Physical Benefits of a warm up: 

• Prepare muscles for physical activity 
• Increase body temperature 
• Increase heart rate 
• Increase flexibility 
• Pliability of ligaments / tendons 
• Increase blood flow /oxygen to muscles 
• Increase speed of muscle contraction 

• Key Components of a Cool Down: 

Low intensity exercise – slow jog 
Stretching – (static and dynamic) 

Physical Benefits of a cool down: 

• Helps body’s transition back to rest 
• Gradually lowers heart rate 
• Gradually lowers temperature 
• Circulates oxygen and blood 
• Gradually reduces breathing rate 
• Increases removal of waste products (lactic acid) 
• Reduces risk of DOMS 
• Helps recovery by stretching 

Potential Hazards 

HAZARD – SOMETHING WHICH HAS THE POTENTIAL TO CAUSE HARM 

RISK – THE CHANCE THAT SOMEONE WILL BE HARMED BY THE 
HAZARD. 

Sports Hall – Slippery Surface, Equipment around the sides, 
overcrowding 

Fitness Centre – Faulty equipment, overcrowding 

Playing field – litter, broken glass, dog faeces, damaged goal posts, 
other participants 

Artificial outdoor areas – litter, faulty equipment, surface of pitch, 
other participants 

Swimming pool – slippery surfaces, water and drowning, chemicals 
in the swimming pool, overcrowding 
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