
Learning Aim A: Know about the components of fitness and the principles of 
training

MUSCULAR
ENDURANCE

Performers need a prolonged additional 
oxygen delivery to the working muscles. 
good muscular endurance is needed be 

able to maintain a high standard of 
performance throughout the race/match.

‘The ability of the muscular 
system to work efficiently, where 
a muscle can continue contracting 

over a period of time against a 
light to moderate fixed resistance 

load’

Tennis (arms)
Boxing (punching)

Cyclist (legs)

MUSCLAR 
STRENGTH 

Strength is needed to create a large 
force this can help performers such as 
rugby player to bust through tackles to 

score a try. it can also help support your 
weight in gymnastics or lift heavier 

weights in events that require it.

The maximum force 
(in kg or N) that can be 

generated by a muscle or muscle 
group’

Weight lifters

Rugby players
Gymnasts

BODY 
COMPOSITION

Sports that need power and speed such 
as sprinters will need muscle to provide 

power.
Marathon runners need as little weight 

as possible so they do not tire.
Shot putters will benefit from extra 

weight to throw the shot further

‘Definition: the relative ratio of 
fat mass to fat-free mass (vital 

organs, muscle, bone) in the 
body’

Sumo wrestlers
Marathon runner 

Sprinters 

FLEXIBILITY They need good flexibility to be able to 
get into position without getting injured 

a gymnast and a diver may need good 
flexibility to perform complex 

movements whilst a goal keeper needs 
it to stretch to save a shot.

‘Having an adequate range of 
motion in all joints of the body; 

the ability to move a joint fluidly 
through its complete range of 

movement’

Gymnasts
Goal keepers

Divers

AEROBIC 
ENDURANCE

The cardiovascular and respiratory 
systems work together to deliver oxygen 

and remove waste products such as 
carbon dioxide. Without aerobic 

endurance they would tire easily which 
would affect their overall time and 

position in the race

‘The ability of the 
cardiorespiratory system to 
work efficiently, supplying 

nutrients and oxygen to working 
muscles during sustained 

physical activity’

Marathon runner
Games players
Long distance 

rowers

SPEED Speed is needed in the legs when 
sprinting to get the fastest time possible 

There are three basic types of speed:
Acceleration speed (sprints up to 30 m) 

Pure speed
(sprints up to 60 m) Speed endurance 
(sprints with short recovery period in-

between)

‘Distance divided by the time 
taken. Speed is measured in 

metres per second (m/s). The 
faster an athlete runs over a 

given distance, the greater their 
speed’

Long jump 
(acceleration)

Sprinters (pure)
Rugby (speed 

endurance)

MAKES MY BODY FAST AND STRONG
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POWER Power is needed when throwing 
the shot-put both speed and 

strength are needed to throw 
the shot further. Power is 
needed in the legs when 

shooting in football to make the 
ball travel faster. Power is 
needed in the legs to jump 

higher

Is the ability to do 
strength performances 

quickly’

Power = Strength x 
Speed

Shot-put
Rugby

Long jump

COORDIN
ATION

Performs need coordination 
when they are using two body 

parts at the same time. It can be 
used when aiming, or 
striking/hitting a ball

‘The smooth flow of 
movement needed to 
perform a motor task 

efficiently and accurately

Table tennis 
Football 
Tennis

BALANCE Performers need balance so they 
do not fall over. For example, in 
gymnastics when performing a 

balance (static) or travelling 
across the beam (dynamic). 

Balance is needed when 
throwing the hammer so you do 

not step out the circle

The ability to maintain 
centre of mass over a 

base of support’

(static or dynamic)

Gymnastics 
(static)

Hammer throw 
(dynamic)

Skiing 
(dynamic)

REACTION 
TIME

Sprinters need good reaction 
time to get a good start. A rugby 
player needs good reaction time 

to gather or loose ball. 
Badminton players need to react 
where the shuttle is to return a 

shot

The time taken for a 
sports performer to 

respond to a stimulus 
and the initiation of 

their response’

Sprinters
Badminton 

Rugby players

AGILITY Agility is needed to sidestep an 
opponent in rugby. You need to 
confuse the opponent by going 
one way then the other. Agility 
is needed in tennis to get from 

one side of the court to the 
other to return a shot

The ability of a sports 
performer to quickly 

and precisely move or 
change direction 

without losing balance 
or time’

Games players 
(sidestep)
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Learning Aim A: Know about the components of fitness and the principles of training

Exercise intensity and how it can be determined:
Heart Rate = The number of times your heart beats per minute it is 

measured in beats per minute (bpm)

Calculating Training Zones
Maximum Heart rate = 220 - age
Aerobic training zone = 60 – 85% of max HR
This is recommended for cardiovascular and health and fitness
Anaerobic training zone = This is the zone if you are training for explosive high 
intensity activities

Worked example
John is 15 years old
His maximum heart rate = 220 – age = 205 bpm
Aerobic training zone = 60 - 85 % 
60% = 60 x 204 ÷ 100 = 123 bpm
80% = 80 x 204 ÷ 100 = 174 bpm

Perceived 
exertion

Description

6 No exertion
7
8
9

10
11 Light
12
13 Somewhat hard
14
15 Hard
16
17 Very hard
18
19
20 Maximal exertion

The Borg (6–20) Rating of Perceived Exertion (RPE):
•The Borg scale is a scale can be used as a measure of exercise 
intensity, this highlights how the performer perceives how hard they 
are working
•The scale goes from 6 to 20 where 6 is no exertion and 20 which is 
maximal exertion
•It can be used to estimate heart rate and therefore monitor if the 
performer is in the correct training zone and at the right intensity

RPE X 10 = Heart Rate (bpm)

If a performer is working at perceived exertion of 12 to 14 on 
the scale it would mean they are working at moderate 
intensity which would mean they are working in the aerobic 
training zone

The basic principles of training (FITT):

Frequency
How often you train (should be gradually increased)
• Week 1 = train twice per week
• Week 2 = train three times per week
• Week 3 = train four times per week

Intensity
How hard you train (should be gradually increased)
• Week 1 = 1 set of 5 repetitions of a 5 kg weight
• Week 2 = 2 sets of 5 repetitions of a 5 kg weight
• Week 3 = 2 sets of 5 repetitions of a 8 kg weight

Time
How long you train (should be gradually increased) 
• Week 1 = 20 - minute session
• Week 2 = 25 - minute session
• Week 3 = 30 – minute session

Type
This relates to specificity 
• The type of training should match the activity/fitness
• A marathon runner could use continuous training
• A sprinter could use interval training

Principle Explanation Application

Progressive Overload
In order to progress, training needs to be 
demanding enough to cause the body to 
adapt, improving performance

Use the FITT principle (above) to make training 
more regular (frequency), harder (intensity) or 
longer (time)

Specificity
Training should be specific to the individual’s 
sport, or physical/skill-related fitness goals to 
be developed

A sprinter should train for speed

A rower should train using a rowing machine

Individual 
differences/needs

The programme should be designed to meet 
individual training goals and needs

Making training relevant to peoples starting 
points (data from fitness tests)

Making training position specific

Adaptation

How the body reacts to training loads by 
increasing its ability to cope with those loads. 
Adaptation occurs during the recovery period 
after the training session is completed

I have been weight training for six weeks. My 
muscular strength has increased and my 
muscles are bigger due to the adaptations from 
weight training

Reversibility
If training stops, or the intensity of training is 
not sufficient to cause adaptation, training 
effects are reversed

Reversibility can be caused by lack of training, a 
holiday or injury

Variation
It is important to vary the training regime to 
avoid boredom and maintain enjoyment

A rugby player may use a variety of training 
methods such as Circuit training, weight 
training and interval training

Rest and recovery
Rest and recovery are required so that the 
body can recover from the training and to 
allow adaptation to occur

I have trained Monday and Tuesday I will have 
a rest day on Wednesday to allow my body to 
repair and adapt

Additional principles of training:



Learning Aim B: Explore different fitness training methods

Flexibility can be improved by stretching the muscles, stretching the muscles increases the range of 
movement at a joint, this can improve performance in many sports. To increase the range of movement at 
a joint a stretch should be held between 20 and 30 seconds. There are two types of static flexibility 
training passive (on your own) and active (with a person or object

FLEXIBILITY TRAINING
STATIC STRETCHING:

Ballistic stretching is where the performer makes fast, jerky movements through the complete range 
of motion, usually in the form of bobbing or bouncing. Ballistic stretching is specific to the movement 
pattern of the sport/activity to be performed.  It needs to be undertaken with care as the technique 
can cause muscle soreness and strains

BALLISTIC STRETCHING:

PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION (PNF) :                   
This technique is used to develop mobility, strength and flexibility. The technique may be performed 
with the help of a partner or alternatively by using an immovable object (like a wall) as resistance to 
inhibit movement. PNF stretches can be used in rehabilitation programmes. The technique inhibits the 
stretch reflex which occurs when a muscle is stretched to its full capability, so that an even greater 
stretch and range of movement can occur

Intensity of training sessions: can be increased by using the FITT principle. E.G Increase 
training sessions, increase distance run, increase resistance, increase stations/circuits, 

increase time spent training or decrease recovery time.

Hollow sprints:
Hollow sprints are a series of sprints separated by a ‘hollow’ period of jogging or 
walking. Good for team sports such as rugby, football, netball, hockey. You can vary 
your speed which can mimic the sport

Start
15m 5m 10m 5m 5m 5m 2-

minute 
restSprint Jog Sprint Jog Sprint Jog

Acceleration Sprints:
This is where the pace is gradually increased from a standing or rolling start to 
jogging, then to striding, and then to a maximum sprint. Different drills can be used, 
such as resistance drills and hill sprints. Rest intervals of jogging or walking are used 
in between each repetition. This reduces the risk of injury

Start
50m 50m 50m

2-minute 
restWalk

Decrease and build 
speed back up

Sprint

Interval training:
Interval training can be used to improve speed it requires a work period followed by a 
period of rest. Unlike training for aerobic endurance work intervals are short and 
performed at a high intensity. 

Distance Repetitions sets rest Type of rest

60m 5 3 30 secs Walking/total rest

CONTINUOUS  TRAINING FARTLEK TRAINING CIRCUIT TRAINING
This is training at moderate intensity for a minimum 
period of 30 minutes (long time) with no rest

This is where the intensity of training is varied by 
running at different speeds or over different 
terrains or gradients. The training is continuous with 
no rest period

This is where different stations/exercises are used 
to develop aerobic endurance. The station 
order/order of exercises is important to ensure 
different muscle groups are used to avoid fatigue. 
Stations can be adapted to suit individual needs

ADVANTAGES ADVANTAGES ADVANTAGES

No equipment or facilities
Has many health benefits (CHD) Can Good for 
beginners

No equipment or facilities
Change of pace can be interesting Can be done on 
own

Stations generate interest
Can be skill or fitness
Can easily be adapted

DISADVANTAGES DISADVANTAGES DISADVANTAGES

Boring
No change of pace
Can cause impact injuries

High intensity can be avoided
A safe route may be hard to find

Equipment can be costly
Can be time consuming to set up

SPORT SPORT SPORT

Aerobic endurance sports such as long distance 
running, cycling and rowing

Aerobic endurance sports but specific to games 
players such as football, hockey and netball 

Can be adapted to benefit any sport or fitness 
requirements of the performer

INTERVAL TRAINING PLYOMETRIC TRAINING FREE WEIGHT TRANING
This is where the individual works for a short time at 
maximum intensity followed by a rest or recovery 
period. Typical work time can vary from training for 
30 seconds to five minutes; recovery periods can be 
complete rest, walking or light jogging.

Plyometric exercises need maximal force as the 
muscle lengthens (eccentric action) before an 
immediate maximal force as the muscle shortens 
(concentric action). Types of exercises include 
lunging, bounding, barrier hopping & jumping

Form of interval training which involves reps (one 
lift) and sets (groups of lifts). The weight provides 
the resistance. Can be done using free or fixed 
weights. It improves strength, power and muscular 
endurance

ADVANTAGES ADVANTAGES ADVANTAGES

Can be used to improve health and fitness (aerobic 
& anaerobic)
No equipment needed

Develops power quickly
No equipment

Can target specific body parts
Easily adapted to performers

DISADVANTAGES DISADVANTAGES DISADVANTAGES

Can be repetitive and boring
Injury due to high intensity

Can cause injury due to high intensity Can cause injury with bad technique a spotter 
needed with free weights
Can be expensive

SPORT SPORT SPORT

Usually used for speed. E.g. 100m or long jump but 
can be adapted to aerobic endurance events

Good for sports that require power such as high 
jump, basketball and rugby

Good for sports that require strength such as 
weightlifters, rugby players and boxers

SPEED TRAINING



Learning Aim C: Investigate fitness testing to determine fitness levels

Aerobic Endurance Fitness Tests
Multi stage fitness test
Test Procedure:
• Measure out 20 metres
• Place cones to mark the distance
• Start the audio recording Run from one cone to 

the other until you cannot continue
Record result and compare to a rating chart

Advantages
• Quick and easy to conduct
• Can be done indoors or outdoors
• Test lots of people at once

Disadvantages

• You must own a copy of the CD
• Involves a change of direction 

which may not be sport specific

Forestry step test
Test Procedure:
• Record body weight
• Step in time with the beat/metronome 
• After 5 minutes stop and locate your pulse
• After 15 seconds count your pulse for 15 seconds

Record your number

Advantages
• Quick and easy to conduct
• Little equipment needed
• Can be self-administered

Disadvantages
• Performers may not have the 

coordination to do correctly
• Only provides an estimate
• Speed and time not sport specific
• Metronome isn’t common 

equipment

Muscular Strength Test
Hand grip dynamometer
Test Procedure:
• Adjust the grip to your hand
• Keep your arm beside you at a right 

angle to your body
• Squeeze the handle as hard as you can
• Record result and compare to a rating 

chart

Advantages

• Quick and easy to do
• Fast to complete
• Can be self-administered

Disadvantages

• Expensive equipment
• Only test one person at a time
• Only measures grip strength

Muscular Endurance Fitness Tests
1 min press-up test
Test Procedure:
• Using a mat Perform as many press-

ups as possible in one minute
• Arms must bend to 90 degrees before 

returning to start position
• Record results and compare to a rating 

chart

Advantages

• Quick and easy to do
• Requires minimal 

equipment
Disadvantages

Not suitable if you have a back injury

1 min sit-up test 
Test Procedure:

• Using a mat Perform as many sit-ups as 
possible in one minute

• Knees bent arms across chest
• Bring arms to the knees before 

returning to start
• Record results and compare to a rating 

chart

Advantages

• Quick and easy to do
• Requires minimal 

equipment

Disadvantages

Not suitable if you have a back injury

Agility Test
Illinois run
Test Procedure:
• Set up the course as shown in the picture
• Lie face down on the floor, by the first cone
• On ‘Go’ run around the course as fast as you 

can
• Record result and compare to a rating chart

Advantages
• Quick and easy to do
• Requires minimal equipment

Disadvantages

You need an assistant to time your run

Power Test
Vertical jump
Test Procedure:
• Stand side onto the wall, feet flat on the floor
• Mark the highest point the fingertips can reach
• Holding a piece of chalk, jump as high as you can
• Mark on the wall the top of your jump
• Measure the distance between the 1st and 2nd

Advantages
• Quick and easy to do
• Requires minimal equipment

Disadvantages
• Need an assistant to help
• Technique plays a factor

Flexibility Fitness Test
Sit and reach test 
Test Procedure:
• Sit with your legs straight and the soles 

of your feet flat against the box
• With palms face down, one hand on top 

of the other, stretch and reach as far as 
possible

• Record result and compare to a rating 
chart

Advantages
• Quick and easy to do

• Uses little equipment

• Trunk and arm length vary
• Doesn’t test upper body
• Equipment needed is 

specialist

Disadvantages

Speed Test
35m sprint
Test Procedure:

• Measure and mark out 35 metres in a 
straight line

• Place one cone at the start and one at the 
end

• On ‘Go’ run as fast as you can 
• Record result and compare to a rating chart

Advantages

• Quick and easy to do
• Can be conducted inside 

and out

Disadvantages

You need an assistant to time your run

Body composition Fitness Tests
BMI test
Test Procedure:

Bodyweight (Kg)

Height (m) X Height (m)

Measure your body weight in Kg and 
Measure your height in metres

Bioelectrical Impedance Analysis (BIA)

Advantages

• Quick and easy to conduct
• No specialist equipment 

needed
Disadvantages

It does not take into account muscle 
mass

• Remove sock and shoe from left foot
• Place electrodes on the left foot and hand
The test passes a small electrical current through the 
body. It works as fat free mass lets the current 
through your body more easily, The higher the 
resistance the higher the body fat

Advantages
• Quick and easy to conduct
• Performer only needs to expose the 

left foot so not embarrassing than 
the skin fold test

Disadvantages
• Equipment is expensive

• It relies on the subject to be 
hydrated and not to have done 
any vigorous exercise for 12 
hours 

Skin fold test

• Measurements should be on dry skin on the 
right hand side of the body

• Grasp the skinfold between thumb and finger
• Place callipers over the fold & measure
• Add sum of three measurements
• Plot age and sum of body fat and join the 

points

Advantages

Test Procedure:

Test Procedure:
• An accurate test
• Requires minimal equipment

Disadvantages

• Can be uncomfortable as you have 
to readjust clothing

• Wrong sites might be tested


