Unit 1
Fitness for Sport and Exercise
In order for a person to perform to the best of their ability, they
must have high levels of the appropriate components of fitness.
Different sports also have differing fitness requirements. There are
lots of different training methods that can be used in fitness training
programmes and these will be explored in this unit, together with the
principles of fitness training. Fitness testing for different components
of fitness will also be looked at as well as the advantages and
disadvantages of each of the different tests.

Learning aims
By the end of this unit you will:

✓✓ know about the components of fitness and the principles
of training

✓✓ explore different fitness training methods
✓✓ investigate fitness testing to determine fitness levels.
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Learning aim A: Know about
the components of fitness and the
principles of training
Topic A.1 Components of physical fitness
There are six components of physical fitness:
1.
2.
3.
4.
5.
6.

aerobic endurance
muscular endurance
flexibility
speed
muscular strength
body composition.

Aerobic endurance
Aerobic endurance is the ability of the cardiorespiratory system to work
efficiently in order to supply nutrients and oxygen to working muscles
during sustained physical activity. Other names for this component of
physical fitness are cardiorespiratory fitness, cardiorespiratory endurance
or aerobic fitness.
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The cardiorespiratory system consists of the cardiovascular system which
includes the heart, blood and blood vessels, and the respiratory system
which includes the lungs and airways.
The cardiorespiratory system is responsible for taking in and using oxygen from
the air that is breathed in and transporting nutrients and oxygen around the
body. It also removes waste products such as carbon dioxide and lactic acid.

Lungs

Pulmonary artery

Venae carvae

Aorta

RA

Key terms
Aerobic
endurance – the
ability of the cardiorespiratory system
to work effectively.
Cardiorespiratory
system – the
cardiovascular system and
the respiratory
system, which
together transport
nutrients and
oxygen around the
body and remove
waste products.

LA
Pulmonary
vein

RV

LV
Body

Figure 1.1 The cardiorespiratory system
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Muscular endurance
Muscular endurance is the ability of the muscular system to work
efficiently. A person with muscular endurance is able to have their
muscles continue contracting over a period of time against a light to
moderate fixed resistance load.

Key term
Muscular endurance – the ability of the muscular system to work
effectively and to be able to contract for a period of time against a
light to moderate fixed resistance load.

Flexibility
Flexibility means having an adequate range of motion in all joints of
the body so that you are able to carry out all of the movements that
are required every day. It also means the ability to move a joint fluidly
through its complete range of movement.

Key term
Flexibility – having sufficient range of motion in all of the body’s
joints and being able to move a joint fluidly through its range
of movement

Speed
Speed is the distance a person travels divided by the time taken to travel
that distance. Speed is measured in metres per second (m/s). The faster an
athlete is able to run over a set distance, the greater their speed.
The main types of speed are:
●●
●●
●●

accelerative speed – sprints up to 30 metres
pure speed – sprints up to 60 metres
speed endurance – sprints with a short recovery period in-between
each sprint.

Key term
Speed – distance
divided by the
time taken.

Muscular strength
Muscular strength is the maximum force (in kg or N (newtons) that can
be generated by a muscle or muscle group.

Body composition
Body composition refers to the relative ratio of fat mass to fat-free mass
(e.g. vital organs, muscle and bone) in the body.

Key terms
Muscular strength – the maximum force that can be generated by a
muscle or muscle group.
Body composition – the relative ratio of fat mass to fat-free mass.
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Topic A.2 Components of skill-related
fitness
●●

●●
●●
●●
●●

Agility refers to the ability of a sports performer to quickly and
precisely move or change direction without losing their balance or
decreasing their time.
Balance is the ability to maintain centre of mass over a base of support.
There are two types of balance static balance and dynamic balance.
Coordination is the smooth flow of movement needed to perform a
motor task efficiently and accurately.
Power is the product of strength and speed and is expressed as the
work done in a unit of time.
Reaction time is the time taken for a sports performer to respond to a
stimulus and the initiation of their response.

Key terms
Coordination – balanced or skilful movement to perform a motor
task effectively.
Power – the result of the combination of strength and speed and is
the amount done in a given amount of time.
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Reaction time – how quickly a sports performer responds to a stimulus.

Key terms
Agility – being
able to move or
change direction quickly
and accurately
without losing your
balance or affecting your time.
Balance – being
able to preserve
your centre of
mass over a
support base.
In sports there
are two types of
balance – static,
where the sports
performer remains
still, and dynamic,
where the sports
performer is able
to perform a controlled movement.

Topic A.3 Why fitness components are
important for successful participation in
given sports
Having high levels of each of the required fitness components for a
specific sport will enable you to successfully meet the physical demands
of your sport and reach your highest levels of performance.
Sports rely on high levels of skill, too, and having high levels of each of
the required skill-related components is also essential to achieve success.
The right combination of physical and skill-related fitness will lead to
efficient performance, which is important so that energy is not wasted.
In some sports, different members of a team may require varying types
of physical fitness and skill-related fitness, for example, a goal keeper in
football will require high levels of power, speed, strength, fast reaction
times and good coordination in order to perform their role well. A striker,
however, will need high levels of muscular endurance, aerobic endurance,
speed, power and agility to perform well in their position.
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Topic A.4 Exercise intensity and how it
can be determined
For your external assessment you will need to know how to be able to
measure heart rate (HR) and apply HR intensity to fitness training methods.

Training intensity calculations
Intensity is how hard an individual trains. Individuals should train at
different training intensities depending upon the fitness results that they
want to attain. The different training levels are called training zones and
these can be used to work out target zones and training thresholds.
For your external assessment you need to be able to explain what is
meant by training zones, target zones and training thresholds and be able
to calculate training zones.

How to calculate a training zone
First work out the maximum heart rate (HR max) for an individual:
HR max = 220 – age (years)
So, for a 16 year old, HR max = 220 – 16 = 204 beats
per minute (bpm)
A 60–85% HR max is the recommended training zone for
cardiovascular health and fitness.
You will need to be able to calculate the 60–85% HR max for people
of different ages.
To work out the training zone at 60–85% of maximal heart rate for an
18 year old:
HR max = 220 –18 = 202 bpm

Key terms
Training zone –
this is the heart
rate range to work
out in order to
gain a specific
training effect
Target zone –
this is the heart
rate range that a
person should be
aiming to work at
in order to gain a
training effect
Training
threshold – this
is the minimum
heart rate that a
person should
be working at in
order to improve
physical fitness.

Training range is:
60% HR max x 60/100
202 x 60/100 = 121 bpm
85% HR max x 85/100
202 x 85/100 = 172 bpm
The training zone for an 18 year old is
therefore 121–172 beats per minute. This
means the individual should make sure their
heart rate is between these numbers to ensure
that they are training at the correct intensity.

Figure 1.2 Intensive training
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Always include the units in your answer if you have the option – this may
give you extra marks!
Always round up or down to a whole number – bpm are in whole
numbers – there are no 0. beats per minute!

Borg Rating of Perceived Exertion (RPE) scale
The RPE scale is used as a measure of exercise intensity. The scale ranges
from 6 (rest) to 20 (exhaustion) (see Table 1.1).
Table 1.1 Borg RPE Scale
Rating of Perceived Exertion (RPE) Scale
6

No exertion at all

7

Extremely light

8
9

Very light

10
11

Light

12
13

Somewhat hard

14
15

Hard (heavy)

16

UNIT 1 Fitness for Sport and Exercise

17

Very hard

18
19

Extremely hard

20

Maximal exertion

RPE and heart rate
The number stated on the RPE scale can be multiplied by 10 to obtain an
estimate of heart rate during a workout:
RPE x 10 = HR (bpm)
If an individual is working at level 15 on the RPE scale, their HR would
be calculated as follows:
15 x 10 = 150 bpm

6
BTEC Sport Level 2, Third Edition, uncorrected first proofs issued by marketing 21st February 2013. This material is © Hodder Education 2012 and should not be redistributed.
186581_BTEC_Sport_L2_Unit-1_1-40.indd 6

2/20/13 9:18 PM

Topic A.5 The basic principles
of training (FITT)
FITT is an acronym for the different principles of training that should be
used when designing personal training programmes.
Frequency: the number of training sessions completed over a period of
time, usually per week.
Intensity: how hard an individual will train; this is usually expressed as a
percentage of maximum intensity.
Time: how long an individual will train for each session.
Type: how an individual will train by selecting a training method to
improve a specific component of fitness and/or their sports performance.
The FITT principles in a training programme therefore ask the
following questions:
●●
●●
●●
●●

How often?
How hard?
How long?
How will you train?

For your external assessment, you will need to be able to apply the FITT
principles to training methods, regimes and given exercise situations.

Topic A.6 Additional principles
of training
Progressive overload

Performance

Overload is where an athlete continually works harder than previously
to gain increasing fitness and performance. This continued increase in
intensity (how hard the athlete works) is called progressive overload.

Session

Key term
Progressive
overload – in
order to progress,
training must
be demanding
enough to cause
the body to adapt,
thereby improving
performance.

Duration

Figure 1.3 Progressive overload
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Specificity
Specificity refers to the fact that any fitness gain will be specific to the
muscles or systems to which the training is applied. As different types of
training will produce different results, it is important to make sure that
training is specific to the sport that an individual is competing in. For
example, if a person is training for a marathon, they will need to include
lots of distance running in their training programme; they will not improve
their running performance if their training only included swimming!

Individual differences/needs

Key term
Specificity –
training should
be specific to the
individual’s sport,
activity or physical/
skill-related
fitness goals.

The training programme should be designed to meet the sports
performer’s individual differences and needs. These are determined from
their personal goals and competition goals.

Key term
Individual differences/needs – developing a training programme that
suits the performer’s personal and competition goals.

UNIT 1 Fitness for Sport and Exercise

Adaptation
Adaptation is where the body changes to cope with the extra loads and
stresses applied to the body systems during training (see Figure 1.4).
Adaptation occurs during the recovery period after the training session
is completed. Most athletes will have at least one rest day a week to give
their body time to adapt to the training that they have completed.
Initial level of
performance ability

Training
session

Adaptation

Time

Key term
Adaptation – how
the body reacts
to training loads
by increasing its
ability to cope with
those loads. It
occurs during the
recovery period
after a training session has finished.

Adaptation after a training session.

Figure 1.4 Adaptation occurs after a training session
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Reversibility
If training stops, or if the intensity of training is not sufficient to cause
adaptation, then the training effects are reversed and the body will return
to its previous fitness level. This reversibility is sometimes referred to as
‘use it or lose it’.

Key term
Reversibility – occurs when training stops or when training is not sufficient to cause adaptation. It is a reverse of the effects of training.

Variation
It is important to include variation in the training regime otherwise the
individual may become bored, making it difficult for them to maintain
their enjoyment and motivation to train.
Although training is mostly specific to the competition sport, the
occasional exercise that is not specific to the sport can also be included
in a training programme for variation. This also helps to improve some
components of physical fitness, for example, yoga is good for flexibility
training and swimming helps with aerobic endurance.
For the external assessment, you will need to be able to apply the
principles of training to different training methods, different training
regimes and different exercise settings.

Key term
Variation – varying
the training regime
will prevent boredom and help the
sports performer to
continue to enjoy
their training.

Rest and recovery
An athlete needs rest to give their body a chance to recover from training
and give their body time to adapt to the training (see adaptation on the
previous page).

Check your understanding
1. Match the definitions to the component of fitness they describe.
Component
of fitness

Definition

1. A
 erobic
a. the product of strength and speed
endurance
2. M
 uscular b. the ability of a sports performer to move quickly and precisely or change
endurance
direction without losing their balance or reducing their time
3. Strength

c. the ability of the cardiorespiratory system to work efficiently, supplying nutrients
and oxygen to working muscles during sustained physical activity

4. Speed

d. the ability of the muscular system to work efficiently, so that a muscle can
contract over a period of time against a light to moderate fixed resistance load

5. Agility

e. the maximum force in kg or N that can be generated by a muscle or muscle group

6. Power

f. distance divided by time taken
9

BTEC Sport Level 2, Third Edition, uncorrected first proofs issued by marketing 21st February 2013. This material is © Hodder Education 2012 and should not be redistributed.
186581_BTEC_Sport_L2_Unit-1_1-40.indd 9

2/20/13 9:18 PM

UNIT 1 Fitness for Sport and Exercise

Summary
In this section we looked at the components of physical and skill-related fitness and why
fitness components are important for successful participation in sports. We also looked at
how exercise intensity can be determined and the basic principles of training (FITT) as well
as additional principles of training. The key learning points include:
●● aerobic endurance (also known as cardiorespiratory fitness/
endurance and aerobic fitness) is the ability of the cardiorespiratory system to
work efficiently
●● the cardiorespiratory system consists of the heart, blood, and blood vessels
together with the lungs and airways.
●● the cardiorespiratory system takes up oxygen from the air we breathe, transports
nutrients and oxygen around the body and removes waste products such as
carbon dioxide
●● the components of physical fitness are aerobic endurance, muscular endurance,
flexibility, speed, muscular strength and body composition
●● the components of skill-related fitness are agility, balance, coordination, power
and reaction time
●● successfully meeting the physical and skill-related demands of a sport means you
can reach your optimal performance, perform efficiently and decide which aspect
of the sport or position suits you best
●● being able to measure your heart rate (HR) and apply your HR intensity to your
fitness training methods
●● understanding target zones and training thresholds will enable you to calculate
training zones and apply HR max to training
●● the FITT principles (frequency, intensity, time and type) should always be applied
to training methods, regimes and exercise situations
●● the additional principles of training include progressive overload, specificity,
individual differences/needs, adaptation, reversibility and variation
●● rest and recovery are important for the body to recover from the training and to
allow adaptation to occur.
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Activities
Activity A.1
Part 1

Components of physical and skill-related fitness
Consider each of these sports performers.
● Bradley Wiggins
● Mo Farrah
● Beth Tweddle
● Wayne Rooney
● Jessica Ennis
Select one of the sports performers and decide which are the three most important components
of physical fitness and the three most important components of skill-related fitness for that sports
performer and place them in the table below. Explain why each component is important for that
sports performer.
Component of physical fitness

Why is it important?

Component of skill-related fitness

Why is it important?

Part 2

Exercise intensity
Write an example of a week’s training programme for your selected athlete, making sure you
include the FITT principles and the additional principles of training.

Activity A.2
Match the principles of training to their correct description.
Description

Principles of training

1. The time length of each session

a. Type

2. Doing more than the body is used to

b. Frequency

3. The number of training sessions per week, month or year

c. Reversibility

4. The amount of effort expended in each training session

d. Specificity

5. Targeting the component of fitness you wish to improve

e. Time

6. If you do not use a fitness gain you will lose it

f. Intensity

7. Choosing muscular endurance, strength or flexibility

g. Overload
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