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1. Identify the barriers to regular participation in physical activity.
2. Explain how these barriers can be overcome.
3. Survey your class members about why they are prevented from participating in sport 

and physical recreation. Compare your results with the ABS’s 2012 statistics, and use a 
spreadsheet to present the results as a line graph.

4. Identify ways in which recreational facilities and services could be used to promote and 
enhance participation by all groups.

5. Design a health-promotion campaign for your local community to overcome the barriers to 
regular participation in physical activity.

6. Assess your school grounds for areas that have access for people who have a disability. 
Analyse a sport session, and identify ways in which the activity could be modified so that 
people who have a disability could participate.

Health-related components of fitness
Health-related components of fitness concern those areas of the body that 
are developed while participating in physical activity that improve on existing 
measures of health. The health-related components include:

Cardiorespiratory fitness
Cardiorespiratory fitness relates to the way in which the heart, lungs and blood 
vessels can support the body during exercise through delivering oxygen to each 
working muscle. Cardiorespiratory fitness ultimately is the heart’s ability to pump 
blood and keep the body working. 
The resting heart rate of an average person is approximately 70 beats per minute, 
which will ultimately rise during physical activity. The number of beats per 
minute relates to how much oxygen is required by the body at a specific time. For 
instance, during sleep, the heart rate will be slower because the body is idle and 
not requiring as much oxygen. During intense exercise, the body will need oxygen 
faster, because it is using oxygen more quickly, so the heart rate will increase in 
order to pump the oxygen rich blood to muscles.
In order to achieve optimal cardiorespiratory fitness, all aspects of the 
cardiorespiratory system need to work together in a continuous cycle. This 
involves the blood carrying oxygen from the lungs out to muscles or muscles 
groups working during exercise, then returning to the lungs to gather new oxygen 
before repeating the process.
Activities such as walking, running and cycling are ideal for developing 
cardiovascular fitness, because they are continuous, aerobic activities that require 
large muscle groups to work. 
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Measuring cardiorespiratory fitness
There are a number of tests individuals can perform to measure 
their cardiorespiratory fitness. The best test to use within the school 
environment is an exercise test. This involves measuring the resting heart 
rate before commencing exercise and recording it. The next step is to 
exercise for a set period of time and measure it, for instance, the distance 
covered in a five-minute run. At the end of the five minutes, the heart 
rate is recorded again every minute to assess how long it takes to get back 
down to the resting heart rate. Cardiorespiratory fitness is assessed based 
on how long it takes the heart rate to drop back down and the distance 
the individual was able to cover in the five minutes. 

Muscular strength
Muscular strength is the ability of a muscle or muscle group to exert 
maximum force in a single effort. Movement is only possible through 
contracting and shortening certain muscles or muscle groups. If a 
muscle is not used regularly it will deteriorate and become smaller. The 
amount of force applied during a single contraction is an indicator of 
an individual’s muscular strength. 
Strength relates to the ability of our muscle fibres to contract and 
shorten. The stronger the muscle or muscle group is, the more 
effectively the body will be able to use nutrients supplied in the blood. 
One of the most effective ways to develop and build strength is to work 
against a resistance. Activities that are useful in developing muscular 
strength are those that include working against gravity or weights, such 
as using a bench press, doing biceps curls and walking up stairs.

Visit YouTube and 
search for ‘What 
happens to your heart 
when you exercise’. 
Draw diagrams and take 
notes as you watch.

 

The average person 
breathes in about 8–11 
litres of air per minute 
while resting, which 
equals about 480–720 
litres per hour. Exercise 
can increase this 
amount to 90,000 litres 
per hour.

Figure 6.14 
Exercises such as lifting a kettle bell help develop muscular strength.
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Measuring muscular strength
Muscular strength can be tested using a dynamometer, 
a device that measures strength or force in a singular 
movement. To do the test, a student will grip the 
handle of the dynamometer and squeeze as hard 
as they can, causing a muscle contraction. The 
dynamometer will then come up with a read of how 
much strength or force was applied. 

Muscular endurance
Muscular endurance involves the muscles’ ability to 
repeatedly contract for extended periods without tiring. 
When completing any movement or movement pattern 
more than once in a row, an individual is using muscular 
endurance. For instance, a runner practising for a 
marathon will be using muscular endurance because 
they continually repeat the same movement sequence.

Measuring muscular endurance
There are different tests that an individual can use 
to measure muscular endurance, depending on 
what muscle group they wish to measure. Generally, any muscular endurance 
test involves repeating an action that requires a certain muscle group to work 
(contract) until fatigued. Students can measure muscular endurance in many ways, 
such as repeating sit-ups, push-ups, squats, lunges and bridge/plank exercises. 

Flexibility
Flexibility is the range of motion of the joints in the body. 
An individual with good flexibility will be able to hold 
stretches longer and further. Flexibility allows the body 
to perform difficult movements such as the movements 
performed by a gymnast.
Flexibility helps with the prevention of injury and, if 
an individual develops it early in life and continues 
in its maintenance, flexibility may help prevent 
muscular diseases such as arthritis later in 
life. It is important to ensure the body is 
adequately warmed up before one starts 
working on flexibility. Activities to 
build flexibility include stretching, 
yoga and dancing.

 

The tongue is the only 
muscle that is attached 
only at one end.

Choose a professional 
athlete you admire. 
Research their 
training regime 
during competition 
and identify which 
components of fitness 
they focus on and why. 

Figure 6.15 
Regular stretching helps develop flexibility.
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Measuring flexibility
In schools, the most commonly used test to measure flexibility is the 
sit and reach test. This requires a student to sit on the ground with 
their legs out straight inside a sit and reach box. Their feet must be 
flat against the inside wall of the box. When they are ready, they reach 
forward, placing their fingertips on the measuring line, and stretch 
forward as far as they can. They must hold the stretch for at least three 
seconds for the measurement to count. Most of the time, a second or 
third test is more accurate. 

 

In small groups of two or three, select one health-related component of fitness. Create your own 
test to measure that specific health-related component. You will need to identify:
1. a definition of the component in your own words
2. examples of activities that require that component
3. a name for your test
4. an explanation of your test including an image or diagram
5. a list of equipment needed
6. the results range – e.g. 0–4 = poor, 5–9 = average, 10–14 = good.

Body composition
Body composition relates to an individual’s total body fat in relation to their lean body 
mass (muscles, bones, tendons etc.). It is important to have some body fat because it 
acts as a protective barrier, particularly the layers of fat directly under the skin. 

On average, boys should have 15–20% of body fat, and girls 20–25%. Being outside of 
this range, whether it is below or above, puts an individual’s health at risk. If the body 
has too little fat, it can cause nutrient deficiencies and increased risk of dehydration 
and starvation. It can also lead to loss of muscle tissue, heart damage and shrinkage of 
internal organs. Alternatively, too much body fat also has detrimental effects on the 
body. Not only does it force the cardiovascular system to deliver oxygen to these fat 
stores, forcing the heart to do extra work, it also exposes the individual to health issues 
such as diabetes, cardiovascular disease and sleep apnoea.

 

A lack of flexibility 
is a contributor to 
poor posture.

“ On average, boys should have 15–20% of body fat, and 
girls 20–25%. Being outside of this range, whether it is 
below or above, puts an individual’s health at risk.” 
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Activities that are ideal for improving body composition are those that burn 
calories, particularly activities that work on cardiovascular fitness. It is important 
to remember that weight is not indicative of body composition. During training, 
if an individual is losing body fat and gaining lean muscle, there may not be any 
changes in that individual’s total body weight.

Measuring body composition
There are numerous tests that measure body composition. However, many are 
expensive and impractical to complete in most school settings, such as hydrostatic 
weighing and DEXA scans. One of the easiest tests to do in a school setting is 
with skinfold calipers, although this test is not always reliable. The test works by 
clamping layers of skin and measuring fat at various locations around the body. 
The measurements are added up to make a skinfold total. 

 

Using the internet, research ways to measure:
 � muscular strength
 � muscular endurance

 � cardiorespiratory fitness
 � flexibility

 � body composition.

Using your findings, create a manual for students to read and use to complete each test. Include 
explanations, diagrams and space for students to record their results.

Skill-related components of fitness
Skill-related components of fitness can be developed through participation in 
physical fitness activities, so that the body can better perform certain tasks. The six 
skill-related components of fitness are outlined below.

Speed
Speed is the ability for the whole body or part of the 
body to get from one point to another quickly. Speed 
includes leg speed, hand speed and thought speed. 
Some individuals will genetically be faster than others. 
A big contributor to an individual’s speed is 
dependent on slow- and fast-twitch muscle fibres. 
Slow-twitch muscle fibres contract slowly but are able 
to work for extended periods of time. On the other 
hand, fast-twitch muscle fibres contract quickly but 
they do tire faster.  
Examples of speed include sprinting from one end of 
a field to the other or swinging a bat in baseball to hit 
the ball. Figure 6.16 

Speed is essential in sports 
such as cycling.
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Measuring speed
Speed is one of the easier components to measure. The simplest test is to mark out 
a distance, for example, 50 or 100 metres. One student will run as fast as possible 
from one end to the other. Another student will record the time it takes for the 
first student to run this distance. 

Reaction time
Reaction time relates to how efficiently (quickly) the brain can respond to stimuli and 
react accordingly. Reaction time involves the body sending messages all across the body. 
For instance, when going for a run, an individual may have looked both ways 
before deciding to run across the road. As she steps onto the road, she spots a 
car turning the corner relatively quickly. She sees it and sends this message to 
the brain. The brain analyses the situation and responds accordingly. If the brain 
thinks it is not safe to cross, it will then use the nervous system to send a message 
to relevant muscles telling the body to stop and step back off the road. 
Individuals will have varying reaction times. Examples of situations where a quick 
reaction time is desirable include centre passes in netball, the gun at the start of a 
running race and diving into the pool as the second swimmer in a relay. 

Measuring reaction time
Measuring reaction time can be done in a number of ways. One of 
these ways is the ruler test. An individual holds their hand out in 
front of them like they are holding a cup. Another individual holds a 
ruler vertically above the first individual’s cupped hand. Randomly the 
person holding the ruler drops it and the other person has to squeeze 
their fingers closed and grab the ruler. The quicker they grab it, the 
better the reaction time. Record the centimetre mark at which the 
individual catches the ruler (the mark under the individual’s fingers). 

Another test to measure 
reaction time can be 
completed at www.
humanbenchmark.com

Figure 6.17 
Reaction time is a major component in sports such as tennis.
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Agility 
Agility concerns the ability to change direction and 
speed mid-motion in an efficient manner. Agility 
can also involve starting and stopping at appropriate 
times. As well as incorporating speed, agility 
incorporates reaction time, balance and strength. 
Examples of agility are often present in team sports 
such as football, soccer, basketball and netball, where 
players often use actions like dodging to avoid or ‘lose’ 
their opponent. 

Measuring agility
One of the most commonly used tests in schools 
to measure agility is the ‘Illinois Agility Test’.  
This involves students running through an obstacle 
course of cones or markers that tests how quickly  
they can change direction in short spaces. A 
stopwatch is used to record how long it takes for  
them to complete the test.

 

In small groups, set up the Illinois Agility Test. Take turns completing it and timing others in your 
group. Record your results.

Balance
Balance relates to the ability of an individual 
to remain still and centred. It relates to 
equilibrium and the manner in which an 
individual’s weight is distributed. When 
discussing balance, one must consider base of 
support and centre of gravity. 
Base of support refers to the area that we 
have in contact with the ground. For example, 
if a person has one foot on the ground, their 
base of support is the outline of their foot. If 
they have two feet on the ground, their base 
of support is the outline of their two feet and 
the space between on the ground.
Centre of gravity is the point within an object 
where most of the weight is concentrated. For 
humans, when standing, the centre of gravity 
is generally just above the waist.

Figure 6.18 
The Illinois Agility Test is 
commonly used to test agility.
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Figure 6.19 
Surfing requires numerous skill-related 
components of fitness.
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Types of balance include static (when stationary) and dynamic (while moving). 
Examples of activities that use balance include the beam in gymnastics, holding 
yoga positions and performing ballet.

Measuring balance
A very easy and reliable way to test balance is the standing stork test. This test 
involves the individual being tested standing on one leg, for example, their left 
leg. They place their right foot on the side of their left kneecap. A second person 
is timing and when they say go, the first individual goes up on to their toes on 
their left foot. The person timing continues timing until the first individual comes 
down from their toes or their right foot slips away from their left kneecap. The 
result should be recorded. 

Coordination
Coordination relates to the ability 
of the body to efficiently use 
different muscle groups together to 
perform larger movement patterns. 
Good coordination involves using 
various body parts and the senses 
such as sight, sound and touch to 
perform a skill efficiently. 
The best way to develop your 
coordination is to practise a skill 
(using the correct technique). To 
begin with, it may feel unnatural 
or awkward, but this may be 
because the muscles are not used to 
performing this certain pattern. 
Different types of coordination 
include hand–eye and hand–foot. 
Examples of coordination include 
a serve in tennis, passing a baton in 
relays, taking a shot at goal in soccer, 
and synchronised swimming.

Measuring coordination
One of the easiest ways to test coordination while at school is the ‘wall-toss test’. 
To complete this test, a student will need to stand a set distance (usually between 
one and two metres) away from a solid, straight wall such as a brick wall. The 
student throws the ball (underarmed) at the wall, and when the ball bounces off 
the wall they must catch it with the hand opposite to the one they threw it with. 
They continue this process, alternating throwing and catching hands, adding up 
how many catches they get before dropping the ball. For example, throw it with 
their left hand, catch it with their right hand; throw with right hand, catch with 
left hand and so on.

Figure 6.20 
Good coordination is a great asset when playing ball sports.
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Jessica has been doing research on the various health-
related and skill-related components of fitness. She has 
even been trying to measure her own fitness by performing 
various tests targeting each component. She has come to 
the conclusion that she is not very good at any of the tests 
for health-related or skill-related components of fitness. 

At first she didn’t think much of it, but the more time passed, 
the more concerned she became. She tried making 
excuses saying things like ‘Who cares how fast I can catch 
a ruler’ and ‘I’m short so if I can’t jump high it doesn’t matter’ 
but then she started to realise she was missing the point. 
She doesn’t need to be able to catch a ruler quickly or jump 
the highest to be healthy, but her results in these tests will 
become weaker as she gets older. These tests are based 
on important aspects of mobility and health. 

Jessica has decided that, although she is very busy with work and school, she should start a 
training regime. She thinks it would be appropriate to work on one health-related and one skill-
related component each day for five minutes each. On Saturday, she will work on the sixth skill-
related component for five minutes and she will rest on Sundays. 

Q. Propose a five-minute activity Jessica could do to improve on each component of fitness. 
Share with a partner. 

Power 
Power relates to both speed and strength. It is the 
ability of the body to perform a movement both 
quickly and with a great deal of force. Power allows an 
individual to throw, run and jump further. In order to 
improve power, both strength and speed training must 
be included in a training regime. Examples of power 
include serves in volleyball, hitting the ball in cricket, 
and athletics events such as javelin and shot-put.

Measuring power 
An ideal school-based test for measuring power is the vertical jump test. To 
complete this test, students will need a piece of chalk and a brick wall with a flat 
surface. The student stands beside a brick wall with chalk in hand ready. They jump 
as high as they can from a stationary position. They can squat down and jump up 
for extra momentum from leg strength but they must not take a run-up. While in 
the air, students mark the brick wall with chalk. After jumping, they measure the 
distance from the bottom of the wall to the chalk mark and record their results.

Figure 6.21 
Research indicates regular physical 
activity helps with overall health.

 

Based on their weight, 
the muscles in the jaw 
are the most powerful in 
the body.
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Using the internet, research ways to measure:
 � speed
 � reaction time

 � agility
 � balance

 � coordination
 � power.

Using your findings, create a manual for students to read and use to complete each test. Include 
explanations, diagrams and space for students to record their results.

Fitness developed through activity
Fitness is dynamic. It is not about being the fastest runner or the individual who 
‘looks’ the fittest. The various health-related and skill-related components are all 
important when it comes to being physically fit and developing physical fitness. 

An individual can develop 
their levels of fitness through 
different activities. These 
activities do not have to 
include lifting weights at 
the gym or running long 
distances. These examples 
may not be enjoyable for 
many individuals, and so 
different ways of developing 
fitness should be used. 
Activities that help develop 
fitness could include 
unstructured or un-officiated, 
recreational games. Some 
examples include:

 � practising holding  
breath underwater in a 
swimming pool

 � juggling
 � carrying heavy groceries.

Figure 6.22 
Knitting is an example of a household activity that can  
improve an individual’s coordination.

“ Power allows an individual to throw, run and jump 
further. In order to improve power, both strength and 
speed training must be included in a training regime.”

SAMPLE 

© Tita
n Educa

tio
n




