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Teacher’s Introduction

This course companion is for Component 3: Developing Fitness to Improve Other
Participants’ Performance in Sport and Physical Activity, part of the Pearson
BTEC Tech Award Level 1/2 in Sport (First Teaching September 2022}, The aim of
this resource is to guide students through the core content of the component,
providing them with in-depth information that covers each of the specification
points. This resource aims to provide students with the knowledge and skills that
wilt help them succeed in the examination for this component.

For clarity and ease of use, the content of this course companion matches the
order of the specification.

The content is structured as follows against the element’s assessment critaria:

Learning outcome A: Explore the
importance of fitness for sports
performance

ining principles

ness for successfu

xercise intensity and how it can be de

Learning outg each fitness test

‘B1 Importance of fitness testing and requi

{esting to 4
fitness leve'®

B2 Fitness test methods for components o
B3 Fitness test methods for components o
B4 Interpretation of fitness test results

€1 Requirements for each of the following
€2 Fitness training methods for physical co
€3 Fitness training methods for skill-relzie
€4 Additional requirements for each of th
€5 Provision for taking part in fitness train
£6 The effects of long-term fitness training

Learning outcome : Investigate
different fitness training methods

Learning outcoms D: Investigats fitness
programming to improve fitness and
sports performance

D1 Personal information to aid training fit
D32 Fitness programme dasign

Throughout the resource, there are key features to keep an eye out for:

There are also two sets of questions — checking v
{with answers included). These should hz:

D3 Motivational technigues for fitness prog

= Did yvou know?
Provides further information
and additional content to inspire

and enguage studenis, /J

Applisd activities encourage application of
knowledge to the cose studies or to real-world
scenarios in the sport sactar.

coursework iggixe, students should compare to real normative data obtained from reliabi

Endorsement edition, update v1.1, lanuary 2024:

®

s
L]
®

Updated asrobic training zone to 60-80% and anaercbic training zone to 80-100% on p. 15 and corrected;
Removed ‘Isometric’ as a keyword on p. 13, :
Fixed broken link on p. 21 and provided a more appropriate link on p. 47.
Removed high level research activity on p. 50.
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Overview

In this section you will learn about the types of
sports —and the playing positions within these
sports — that require the different components
of physical and skill-related fitness.

You will develop an understanding around
the principles of training and their application
in training programmes to improve the
different components of fitness.

By covering the principles of fr
also learn aboyzul

and the ways i SeeR¥je used to elicit certain
fitness improvements.

Learning outcomes

used in different positions in team sports.

After studying this chapter you should be able to:

A1: Understand sports requiring components of fi

L Explain how different positions in the same
components of fit

of components of fit

different principles of training
dentify the different FITT principles and ad
Explain how the different principles can be
Analyse how the principles might be applie

Q
Q

A3: Understand the principle of exercise intensity
(1 Identify the different methods and calculat

(4 Explain how intensity is used to establish ta

ition maximum

LY Analyse the use of exercise intensity in trai

[ Identify the types of sports requiring different.

ess gains if training stops
over time

the relevance of training methods and a
the sport

occurs when the oxygen demand of the

Course Companion for BTEC Tech Award: Sport {Component 3)
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Chapter Al:
The importance of fithes
for successful participation i

There are many different interpretations of successful
participation in sport. Some performers may deem
success to be personal achievements, such as winning
the majority of tackles in football or achieving a
personal best time in swimming, whereas others may associate st
Regardless of the different interpretations, |n oxder to exparience
participation, the performer must hav ' Is of fithess.

all under two broad catego
eminding ourselves from Componen
g into the types of sports that require sg

Physical components

Aerobic endurance is the ability of the heart and lungs to deliver oxygen to th
body can continue o exercise for a prolonged period of time without tiring,

Muscular endurancs is the obility of o muscle to repeatedly contract at o light i
Muscular strength is the ability of the muscle to apply o maximum force 1o overs

Speed is the ability to move the whole body or o specific body part as quickly o

Flexibility is the range of movement available af o join to gllow a proper tech

Body composition is the relative percenwge of fcﬂ mass o fc:x? frea (water, m

Skill-related componenis
: Power is the product of strength and speed.
E Agility is the ublility 1o change direction quickly without losing control.

| Reaction time is the time token to initicte o response to o stimuius,

Types of sports requiring specific components of f
Most sports will require a combination of different physical and skifl-related com
combinations vary between sports.

Aerobic endurance COPYRIGHT
As implied in the name, aerobic endurancg; durance events which PROTECTED

rely on havmg a well- developed C

X Ed&icmﬁ@n
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Muscular endurance

As muscular endurance requires the muscle to contract for an extended
period of time, it is important for events where a ruscle group is repeatedly
contracted at a light to moderate intensity for a duration greater than 30
minutes. Ag such, it is often required alongsids aerobic endurance, as the
cardiorespiratory system provides the oxygen and nutrients required for the
musculioskeletal system to maintain movemeant. Without the ability of the
muscles to contract repeatedly they would eventually tive and fatigue. :
Muscular endurance atlows athletes to compete at a higher capacity and for ionge

B

Muscular strength
Strength is an important physw
Force is applled to overzoi

onent of fitness res
tance, which may be
: pposmon) or an object. Greate
me the resistance, leading to it b(\*ﬁ
performance. ~

Muscular strength may also be linked to powsr {(covered
exert force with speed. ‘

__ Case study
World’s Strongest Man is on international competition that is held annually to as
strength across various challenges to overcome resistances, such as the Atlas Stor
competitors Hft five heavy round stones that increase in weight up onto ¢ platfor

Research ac?avz?y
Research the curr
Other than the on
‘sports would they

Applied activity
Qutline a fraining session that uses free weights
and fixed resistance machines for muscular strength.

nd
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Speed

Speed is required to outrun an opponent over short distances that take
a matter of seconds. 1t is also important at the end of middie- or long-
distance events such as the 1500 m where many athletes give their all in
a sprint finish.

Speed can also refer to the movement of different body parts, such as
the arms when throwing punches in boxing or the fegs of a swimmer
doing front crawl. When this speed of movement is combined with
strength, it results in powerful movements.

d is 'rhe main indicator formance in sprint eves
distance. This not only ap

Flexibility |
Having good flexibility is important fo
injury prevention, so is key to a range ;

For performance, flexibility allows ped:f‘»::
motion with different movements, The
with technigque and improves the aesth:

A greater flexibility of joints means th

motion that they are able to move th
reducing the risk of injury in sports as musdles are less likely to overstretch. Flexi
whan performing sports skills, further contributing to the reduced risk of injury.

COPYRIGHT
PROTECTED

jed:
ual sports such as gymnastic:
ents. In gymnastics, for 2
bility in order for

X Ed&ic’mﬁ@n
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Body composition
Different body compositions are relevant to different
sporting activities and performers. For example, some
sports require a performer to have a large muscle mass to
maximise contractile mass for power during the svent,
Cther sports may require a low body fat in order to
maxirmise the performer’s flexibility and reduce any 'dead
weight’ that would limit them in movements or require
more effort to move. On the other hand, some sports may
benefit from having a large fat and muscie mass to
incraase the weight the performer is able to impose on
their opponent.

Bid you know?
A person’s body comp
to do with Sl
factors sugHE

: have as much
&s with lifestyle

Low fat mass for efficiency | High muscle mass
and ebility to overcome for increased strength
body weight easily and power

Power

Power is the combination of strength and speed, so is important in
activities where both of these components are needed to perform
explosive movernents, such as jumping, kicking or throwing actions.

COPYRIGHT
PROTECTED

: iple attempts which are each
“athletics events such as high jump

ag

X Ed I“C’Gﬁ@ﬁ
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Agility ;
A performer requires agility in order to change direction quickly, so it is important.
evade an opponent (e.g. in most team sports) or respond to the movernents of ar§§

Agility involves elements of speed, balance and coordination to change directio
contral. To do this, the performer must rely on fast feet and keep their centre of
all while keeping their head up for spatial awareness of other participants.

P
order to return the shots played by their opponent. Agilit

allowing them to create a stronger base from whict

ssession for their
Ve line break to gain f

Reaction time

Having a good reaction time is impo
externally paced, meaning that resp
external to the performer. The act o
(known as a stimulus) initiates the res
quicker they are able to respond, th
the greater chance of success they w

This stimulus may be the actions of
from an official {e.g. the starting gun

Balance

Balance is important in dynamic activities that reguire the control of the
distribution of weight or in static activities where the performer must
remain upright and steady.

This is achieved by keeping the centre of mass within * COPYRIGHT
support (i.e. the contact points of the body t ‘ X
performer will often put their hand i iside to help adjust their 5 PROTECTED
balance so that they remain, their position.

#d in individual sports such as gymnastics, where
mers are deducted points for stepping out of a stance whe

ag

X Edw«cmﬁm
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Coordination
Coordination requires the efficient use of two or more body parts at the same tis
eye coordination with the use of equipment, e.g. a racquet in tennis or a baton |

Many sporting movements involve the actions of multiple limbs at the same time,

coordination. This allows movements tc be smooth and aesthetically pleasing, w

movemeants. An example of this is the movement of the arms and the legs during

5P

ye coordination.

ports such as basketball, where pe:f
me das keeping their eye ¢

nd while preparing for the shot by drawing back the racqu

Different team sports often have different positions that will require different fitn
attackers and defenders will require different fithess components to complate th
role. Defenders are more likely to make more tackles and may, therefore, requir
needad to get up the field quickly, e.g. in a counterattack, so may have a greater

Take a ook at how backs and forwards differ in rugby...

Case study

Rughky is a sport where the different positional
requirements of ployers across the pitch meon
that the specific components of fitness needed
to be successful vary from pluyer 1o player.
Both codes, league and union, are made up of
forwards ond hacks, The forwards are typically the
larger, more powerful players who are used
predominantly in the contact areq, such as the scrum, in
rucks and maouls, for clearing out opponents, and to
break through the defensive line of the opposition. The
backs are typically the slimmer, more agile players
who cover the most ground ond use speed and agility
to beat or chase opponents,

Because of these different roles, the components of
fitnwss important for success are different between
forwards and backs. Forwards rely more on strength
and power, whereas backs rely more on s
agility. Forwards also typically hcwe C
composition consisting of a hic

they are .
Neverthels tre are crossovers in the components
of fitness required as there are sVruomons
that come about where some players ‘
must cover or fulfil the roles of
others. Also, all rughy ployers
recuire aerchic endurance to
fast for large stints of the
motch and coordination to
\juke controf of the ball,

Applied activity
1. Copy ond cony
Discuss with g

compare o

Aerobic

endurance
Muscular
endurance
Muscular
strength
Speed

Flexibility
Power

Balance
Coordination

2. Discuss anatt
fitness requir
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Chapter Al: Revision Quest

Checking understanding questions

f.  Name the component of fitness that is needed in activities where a quick d
response to a stimulus is needed. :

2. State the two components of fitness that are needed in sports or events lasy
than 30 minutes. :

3. Which two components of fitness combine to form power?

4. Explain the body composition needed by

optimal parfoermance.

5. Identify one sport that requ! éls of each of the fitness componeng

a) Powe
b}  Musulis
¢y Fg

Taking it further guestions

i. Give one example of where agility is required in sport.

2. State two components of fitness that are important for success in gymnasti
examples of how they are important. ‘

3. Assess the importance of high levels of aerobic endurance and spead in foo

4. Assess the importance of high levels of power and coordination when servig

COPYRIGHT
PROTECTED

Educmfl‘ii@n
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Chapter AZ2:
Fitness training principl

When designing a fitness training programme, it is important that each training se
training that help to improve the effectiveness of training, giving the performer th
fitness and achieving their goals. The principles of training are split into basic FITY
session, and aciditional principles which can help with the effectivenass of training%

Basic principles of training (FITT)
The acronym FITT stands for frequency, intensity, time and tyn:
principte means and how it can be applied to traini

It is important tc

Scheduling two
.| ihe number of training sessions the first three w
'| completed over a period of time, usually increasing it to
measured per week. remaining three

& requence

‘How hard’ Exercising at a ¢
The level of effort that a person puts into | heart rate to ac

ntensity training. 80-50% for ana

Performing fou
15 minutes on ¢
hour-long traini

‘How {ong’
The duration of a training session,

‘Which method’

The training method that a performer
chooses to use in order to improve a
specific component of fithess.

Programiming ¢
training session
endurance,

Applied activi
Describe anothe

COPYRIGHT
PROTECTED

£3

i9

a9

X Education
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Additional principles of training

There are several additional principlas of training which can help support the bas
effectiveness of training. These principles should be applied throughout the des
ensure the performer is getting the most out of their training.

Progressive overload

Progressive overload can be applied by increasing the frequency, intensity or tim
this is gradual in order to avoid any sharp increases in training demands which in

For example, a road cyclist who usually goes for o
week at an average of 60% HR max, might;
¢ Increase the number of bike r :
shorter ride alongsi

tétbike ride per

_ eek, but programine a
: i€ ride (frequency)
ike ride to an average of around 65%

&
® Wuration of the 90-minute ride by around 10 minutes {time}

These changes can then be gradually increased with 2ach fraining week in order

Did you know?

It is suggested that you should keep
progressive overload — increases in
intensity, duration and/or frequency —
to tess than 10% sach week.

Applied activity
Note down how often, ho
frain per week and then o
progressive ovarioad fo y

It is important that the training programé
fitness that are required in the sport that
There are certain methods of training t
specific components of fitness, so it is i
programme is designed around these mg

For example, increasing balance, ﬂexibili;
important for gymnastics, and therefor
training methods ned to irprove

the sport

wovement patterns and skills

f 5@-
.. and how 1%

5
NS

can be designed to replicate these conditions to ernsure train

Case study

The specificity of training can be seen in rugby through behind-the-scenes foota
training camps for competitions like the Six Nations. Stations are set up 1o replic
rugby, such as the use of tackle bags, static scrums, one-on-one wrestling and sh
the components of finess needed for rugby, such as strength and aerobic endur
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Individual differences

Each individual is different in their needs, likes and dislikes, and how they

respond to training. Therefore, it is important that each training programme

is individualised to meet the specific performer’s needs. This may include:

e Fitness levels, e.g. someons who has limited previous experience of
sports participation might need 1o start off at a lower level.

¢ Medical history, e.g. someone with joint issues may require low-impact
activities in their training programme.

& Sporting goals, e.g. some performers may need t

weaker aspects of their performance.

Giving a generic programme

A strength and conditioning {S&C) coadh is responsible for moximising

of sports performers. In rugby, one role of the S&C coach will be to design gym
players to perform as part of their training. In preparation for each Six Nations
weelks’ worth of training with the national squad hefore the first round of fixture
waeks iy camp preparing for each game. S&C coaches will spend the time lead
monitoring players for their clubs and designing a training programme for them
training camp. There will be an open diclogue between the cubs and the notion
training status of each player and any individual nesds that need adding to the
progromme will be different, focusing on the needs of the player as well as the
\_ within the feam. :

Adaptation

Applying the principle of progressive overload places a greater stress on the body
The subseguent rest period is where the body recovers and, in turn, adapts. Thesé%f
translate to improvernents in fitness. Adaptations will vary depending on the type

For example, the adaptations to the muscular system from muscular endurance tr
adaptations from muscular strength training. Muscular strength training will resu
{hypertrophy) and greater strength of connective tissues, w s muscular endu

Applied activity
Discuss the possible lo
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Reversibility

Training may stop or decline in intensity for many reasons:

& The performer might be injured.

&  The performer might not be able to train as much as usual due to other
life commitments.

& The season may have finished.

The decreasing demend on the body means that instead of adapting, it

regresses. Any fitness gains made from training are lost.

Rasearch activity
To gain further insight into the physiology behind
conduct some independent research to see iybini

. tyiof fitness,
! following questions:

answer the

1. How long do you neer!
fitness or strenciit:

2. Willg

Yariation

There are often several different methods of training that can be used to
improve a single fitness component. Moreover, thare are numerous
other ways that training can be varied to keep it entertaining and
maintain motivation.

For exemple, performing the same resistance training exercise with each
training session will almost certainly result in the performer getting bored
and losing motivation. Instead, the performer should create a plan where
they look to vary the exercises they do, in order to avoid the repetitive
nature of fraining.

Applied nctivity
Rasistance fraining is one of the best training methods for adding variety, os the
For example, there is u diverse range of equipment that can be used for o rang

Ichentify three other ways to udd variety to o resistance troining session besides
squipment and exercises.

Rest and recovery

e period between training sessions which is u

Scover

The performer should always allow ti
between training sessions. Thizicin
to adapt from training
able to reccy¥El

time the body needs -~
oves, the performer will be Sleep s
from training. However, the performer | recavery.

should alw : heir own body, and if they feel fatigued, of sleep,
tender or hav®¥slight niggle with a muscle, they should allow ¢ Ligh
sufficient time off to ensure they are fully recovered. and
¢ Dee
Recovery is also an important principle during training sessions. resie
Nearly all training methods will require recovery periods between ® Rapi

bouts of activity to allow the body to prepare itself for the next. the b
Mo

it is important that the duration of this bout is appropriate to
maintain quality of training, at the same time as challenging the body to sustain t
the duration of a session. For example, rest periods between sets of resistance ex
allow the muscle to recover, but short enough that muscles stay warm.
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Chapter A3:
Exercise intensity and how it can be

The basic FITT principle of intensity can be measured in numerous ways. How 'ha
matter of the performer saying that their effort level for a particular session was 9;
performer could measure the intensity of a session is by recording their heart rate.
rate the higher the intensity. Heart rate provides a more objective assessment o
individual's perceived exertion (.. the effort an individual thinks they are putting i

interpretation. Let's take a look at both.

Heart rate
Heart rate (HR) is the number of times the h minute and it reflects

inclividual's cardiorespiratory syste

Heart rate can ggn manually by counting the pulse of either the
artery in th

Heart rate is commonly measured during training methods such as continuous tra
interval training and fartiek training. The graphs below show example heart rate t§

during each training method.

Fartlel tralning

s Continuous training "
N
2 e ———— 2 S W}
B S 5 s N
- =- - \
8 8§ § Y
1] § G § \
=l ol N N
% B >
Time Time
Heart rote increases as the Heart rate peaks and troughs
performer reaches steady- throughout the session as the
state and plateaus for the performer changes speed and/or
terrain and thus intensity.

remainder of the session.

Heart rate is used in these training sessions to calculate t
¢ fitness benefits,

rate training zones which the performer stays wit

hreshelds. Thes

Did you know?

rate for a given exercise intensity (e.g. speed).

Page 140f74 &
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Target zones and training thresholds

Target heart rate training zones are calculated using an individual's estimated may

HR max can be calculated through the following equation:

The two main training zones used in fitness training are the aerobic training zone 3

GHT

L

{mainienance
of fitness
and warm-up)

Aerobic training zone (60-80% HR max)

The performer should aim to stay within this
training zone if they want to improve their
aerobic performance. This is exercise where

oxygen delivery to the working muscle is able
to meet the muscle's demands for oxygen

Most continuous and fartlek traininc

will be completed in this t

. kUsinwc “uwdve, the individual aged
40 srERSm for a target heart rate zone of
180 *

muscle’s deman

This zone is
performanc

of the body
duration for ex
Most interv
completed in

COPYRIGHT
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U.éing the exanr
40 should aim ;

£3

ig

a9

Applied activity

Colevlote your own maximum heart rate and torget heart rate zones using the

X Education
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Borg's rating of perceived exertion (RPE)
RPE is displayed on a scale of 6-20, ranging from exercise where there is no phy
out maximal exertion {rated 20). The scale is designed to correspond to heart ra
expect to be at if they gave a certain rating, where heart rate is RPE multiplied b

Very light

No exertion
Extremely light

There are some limitations of using RPE to measure exercise
intensity. As performers are assassing themselves they could
slack and be dishonest, suggesting they are working at a higher
rating than they are. Perforrers also need to know what the
ratings mean as this is subjective. One performer’s 'somewhat
hard’ might be another performer’s ‘hard’.

psychoiogisﬁ
It was first rg
monitoring

Repetition maximum (RM}

RM is the term used o describe maximunt foad that can be lifted with a given n
maximum load that can be lifted in a single repetition) gives a measure of some
TERM (the maximum load that can be lifted in 15 repetitions) gives a measure o

A person’s 1RM is measured to prescribe training for both these components of
increasing the weight with a given exercise until the maximum weight thet can b
reached, and then using this value to prescribe the load and number of reps acc

Muscular strength training Muscular endura

esform 4-8 reps at
oad above 70% 1RM.

e.g. an individual with a 1RM of
120 kg should gim to perform 4-8 50 kg should girm ¢
repsataload 120 x 0.7 = > 84 kg reps at g load 50 x

Reseurch activity
i Research the different ways that 1RM can be caiculated besides the traditional
| with o specific exercise.
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Technology to measure exercise intensity
As mentioned previously, heart rate can be calculated by palpating the pulse at t
wrist {radial artery), but for continuous monitoring during exercise, technology is
to take a guick check of their heart rate without having to stop exercising. It oft

There are a number of different devices that can be used to monitor heart rate a
during exercise.

« A heart rate monitor is attached to a strap and worn around the chest. It u
elactrical activity of the heart, which feeds this information to a connected wa
below). As they use electrical signals, heart rate monitors are deemed the mo

xércise bikes, have
monitor and dispiay th

#  Some items of gym equipment, such as t
pick up heart rate information from
prick up heart rate throug
monitor.

e handles are held, using a similag

a

s often have built-in heart rate monitors that use LEDs to
%d flow through the radial artery in the wrist. Many report
ather useful measures of exercise intensity, such as running pace, to
further help regulate exercise. They can give very accurate readings but
rriay also report inaccuracies due to sweat, or if they move around due
to being too loosa.

¢  Apps can be downioaded onto mobile phones and used alongside
smartwatches and heart rate monitors to store fitness data for greater
analysis. Many compatible apps exist for heart rate monitor and
smartwatch manufacturers such as Polar and Garmin, These allow the
performer to review training sessions and identify where exercise
intensity might have increased or decreased without knowing!

X\

e  There are also apps that pick up pulse rate directly using the phone.
These use a methed similar to smartwatches where the finger is placed
over the torch on the phone and the light is used to detect blood flow
through the finger.

Applied activity:
Try out each of the devices listed above to measure
your own heart rate. You should use each ot the sam

rate. Manitor y
minute) ond then

so that it is recording the same h
rate for a sample period
values in the table he
during e

COPYRIGHT
PROTECTED

Heart rate monitor

Smartwatch

App on phone
{e.g. Instant Heart Rate}

ag

ation
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Course Campanion for BTEC Tech Award: Sport {Component 3) Page 17 of 74




Chapters A2 and A3: |

Checking understanding questions

f.  Name the FITT principle of training described as ‘the number of training se
completed over a period of time, usually per weeld.

2. Describe how someone’s aerobic training zone is calculated.

3. Mame two items of technology that can be used to measure exsrcise inte

improw strength of a rugby player.

2. Explain one reason why it is important to apply the principle of restina
training programme.

2

3. Calculate the anagrobic training zone for a 400 m sprinter who is 36 years ¢
Show your working, :

4. For each of the following additional principles of training, give one exampl
can be applied to the training programme of a hockey player:

s Specificity
@ Individual differences
e  VYariation

COPYRIGHT
PROTECTED
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Overview

In this section you will understand
the reasons why performers,
trainers and coaches in sport use
fitness testing.

You will also gain knowledge of
the different aspects required to
setup and administer the protocols
of arange of fitness tests for the
different components of fitness, as
well as how to interor
compare theg §§ kna.

You will learn Wiidt is meant by the
reliability, validity and practicality
of fitness tests and how each of
these can be determined.

the measure of how feasible a fithess te

being measured

Learning cutcomes
After studying this chapter you should be able to:

B1: Understand the importance of fitness testing and requir

of each fitness test.

U Identify the reasons for fitness testing and evaluate wl”x
valid and practical fitness test

U Describe the pre-test p

O Describe stans,

R R,

that must take place

results to interpret them agains
: ppropnateness of certain fitness tests for dlﬁ.g..
nd/or participants G

B2/B3: Understand the different fitness tests used for each ¢
fitness and the practicality and validity of each.
Q  Identify the different fitness test for each component o

standard test methods for each
L4 Explain why some tests are more reliable, valid and/or

B4: Understand how normative data tables are used to inter

recommendations to improve performance.

L3 Analyse the results of fitness tests using normative pu
based on these results

for support if the
ormer to work to maxi

asure of whether the results of a

Course Companion for BTEC Tech Award: Sport {Component 3)
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Chapter B1:
rportance of fithess testing

requirements for administration of ea

In order to get an idea of an individual's fitness levels, fitness tests are used. The
each component of fitness, and for sach component there are often multiple tes
that component. These tests differ in their reliability, validity and practicality, as
purposes, situations and participants. Before we get into what each of these ter
understand the reasons why fitness testing is carried out in the first place, and tha
set up and administer the protocol of each test. :

Reasons for fithess testi

Each individual will have diffe testing their fitness. Some individual

Applied activity.
Thinking back to}

how might o tro
if the performe
achieving thelr
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Pre-test procedures

There are a number of different administration requirements of fitness testing that (
participant must carry out before starting the fitness test protocol. Some key pre-

Calibration of test equipment
Some equipment used in fitness tests may need calibrating before it s
used to collect data. This involves checking the settings on eguipment
to ensure the results they are giving are accurate. For example, the
dynamometer used in the grip dynamometer test for muscular strength
should be calibrated by applying weights of known masses to the
handgrip one at a time. Any differences between the readlnq the screen
and the mass of the weights should be adjusted in th :

informed consent forms
it is extremely important for
part in fitnes_tts.

r to obtain signed informed consent f
‘en agreement between the test participant and

test will entail so that they are fully aware of what they are consenting to. Exarmp
consent form may contain is shown below.

Physical Activity Readiness Questionnaire (PAR-Q)

A PAR-Q consists of a series of questions designed to identify any
previous or existing health conditions or injuries that may impact an
inclividual's participation in physical activity. Any information that
may atfect the individual’s participation in the fitness test should be
raised before continuing. In some instances, the participant

COPYRIGHT
PROTECTED

5 Rewwch activity RS
! Research information that may be contained in a PAR-Q and !
i create your owni i

(GDPR)

X Ed&icmﬁ@n
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Pre-fitness test check :
Immediately before starting a fitness test, the performer will underge a pre-fitness
safe to go ahead with the fitness test. This will often be a series of questions that,
conductor or issued as a questionnaire that may address information such as whel
taking any medication, has suffered from any illnesses in the past week, has pick
reasons why they should not take part in the fitness test. it is then at the discret
whether it is safe for the test to go ahead.

Further requirements for administering fitness tests

All of the above indicate checks and consent that must be obtained from the pa
tests. However, it is important that the test conductor is kno geable about t
how to accurately measure and record results and how 0 terpret these agc
tables to assess the participant’s fitness levels.

ration of fitness tests includes:
indard test methods and use of equipment
S appropriate tests for participants and their situations
surement and recording of results
ng of test results and interpretation using published data tabieés:z

Additional information involve
v Knowledgeof o

Reliability of tests
A reliable test is one that can be repeated in the exact
same conditions and bring about the same results,
There are a number of different factors that can affect
the relishility of a test:
+  Calibration of eguipment — if equipment is not calibrated before use then
It is important that equipment is checked and in proper working
arder before carrying out a fitness test.
+  Motivation of the participant — if a fitness test requires large
mativation levels from the participant, the results are more likely to
ke inconsistent. This is because performers are not always going to
have the same motivation levels when performing a test. For
example, the participant may be more motivated if performing the
test at g different time in the day or if they have a previous result
they need to beat. :
s Conditions of the testing enviromment - the conditions for fitness testing g
ensure refiable results. A fitness test conducted outdoors is more likely to be
than a fitness test conducted indoors. For example;
o Wind speed can impact tests for speed.
o  Wet conditions can impact tests for agility.
o Temperature can increase the intensity of fit
&  Furthermore, the temperature and condl
for example, completing a mult
the sports hall.
¢  Experience of t

or aerobic endt
environiment can a
% test may be a lot more challen

COPYRIGHT
PROTECTED

r — an experienced test conductor
will hag ife test several times before and, therefore, will
have a { borking knowledge of the standard test methods.

This helps to make results more reliable and ensure that the correct
procedures are used,

¢«  Compliance with standardised test procedures — the test conductor ' - s
will also have to make sure that the performer follows the correct : EdUCGtIQﬁ
instructions/procedures at all times during the test, and to void any .
test results that were recorded with a breach of the procedures.
This will ensure that all comparisons made with results are reliable.
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Validity of resulls

A valid test is one that measures what it sefs out to
measure. It is where the test results are a true reflection of
the fithess component being measured. For exarnple, the
12-minute Cooper run is a maximal fitness test used to
measure aerobic endurance. Aerobic endurance, remermber, is the ability of the
working muscles with oxygen for an extended duration. Therefore, it is more val
the Harvard step test, which do not directly measure aerobic endurance but use ag

Practicality of tests

A practical test is one that is efficient and can be carried out

make a test practical. These include:

¢  Low cost — some equipment can be quit

=  Little time — the time it takes
a) setup the test

relative ease. Thy

the test less practicg%&

Case study

BMI is o highly pract
composition due to
analysing data, All
height and body m
differentiate betws

The less e it takes to complete a test, the
more practical it is.

¢ Can collect data from numerous participants o highly muscular inc
at once — being able to run a test and collect BMI as an individual:
the data from multiple pariicipants at the same means it has poor ve
time will make a test highly practical. This is due to weight. .

because it saves time on repeating the test for
each participant, especially if the test takes a
fong time, S

Read more about wlv\\
zzed.uk/12122-bmi
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Chapter B2:
Fitness test methods
for components of physical f

Knowledge of the published standard test methods end use of equipment for ea
number of reasons. Firstly, it allows the right tests to be selected which will prod
a specific sport or activity. It also allows the test conductor to improve the reliab
the standardised test procedures. Finally, it helps the person conducting the tes
practical tests for certain categories of participants. Covered below are the diffe
component of physical fitness.

s will help to reduce the
y providing a more gcourate me

fes?s, qnd also increase the v

Aerobid
There are various fitness tests for aerobic endurance, improving their suitability ‘m§
them to be completed by a range of participants, :

Multistage fitness test
Also known as the bleep test, this is a maximal test that increaseas in speed and 1
performer 1o change direction every 20 metires. This test cen be adapted for pe
disabilities, especiaily wheelchair users, as it removes the need 1o step — a requir
the Harvard step test (see next page).

The main procedures for this test are:

1. A 20 mtrack is marked out with a cone placed at either end,

2. The participant starts behind the cone at one end of the track, :

3. The assistant starts the test recording track through an audio player, which sﬁ
the 20 m track that the participant must run. >

4. As the test progresses, the time between each beep decreases and, in turn,

running speed.

The participant should continue for as long as they can keep up with the tir

Once the participant fails to meet three consecutive beeps, the assistant sh

The stage and shuttle number that the participant was last able to complets

N

The equipment needed for this test includes:
v Cones

v Measuring tape/wheel

¥ Audio player and test recording track
¥" Running track

The yo-yo test is si
track to the other i

5 m recovery distance for 20 m running distance for the bleep
the intermittent yo-yo test
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four.
test score can !

The Harvard step test
Harvard University it
test for soldiers in the

Cooper 12-minute test
Another maximal test where the performer must run or swimn as far as possible wit

The muain procedures are:
1. The participant warms up in preparation for the 12-minute Cooper test
they are about to perform {run or swimy}.
2.  Onthe command 'go’, the assistant starts the stopwatch and the partac&pant
begins the tast.
3. The participant must run or swim (depending on the test)
as far as possible within 12 minutes.
4. Once the 12-minute time period is up, the participant must stop where the
5. The distance they have travelled is recorded in metres and used as the test s¢

The equipment needed for this test includes:
¥ Running track / swimming pool
¥ Stopwatch

COPYRIGHT
PROTECTED

Applied activity
Which of the fo:

be éonsidered most valid for ¢ 1500

% EdUC‘GﬁQﬁ:
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Cardiovascular endurance tests are suited to endurance performers. The beep
feam sport athletes who require cardiovascular endurance but need to have goo
whereas the Cooper 12-minute test is wholly specific to long-distance runners a

Maximal tests require lots of motivation so the results from the bleep, vo-yo and
more unreliable than the Harvard step test. Nevertheless, the results are more i
test uses a calculation to predict cardiovascular endurance. All tests might be coryy
numerous participants at once and require minimal equipment. :

Normative data can be found for the different fitness tasts for aesrobic endurance \\
against population norms, allowing participants to rate their fitness levels. ‘

550-2700 m
2350-2549 m
2050-2349 m
e <2050 m
and adapted from Cooper (1968)

Source: Estimatea

Mormative data for the Harvard step test for 14-16-year-olds, based on the

Female >79.0 72.0-79.0 58.0-71.9
Scurce: Esfimoted and adapted from Beashel and Tavier (1997}

Normative data for the bleep test for 15-17-year-olds. Performers are ratedf
number {8) they were able to reach: -

Male L12 S9 L1171 54 .
Female L10 810 LY 52 L& 58 L5
Source: Fstimoted ond adopted from Bizley et ol (2010}

Applied achivity 5
Ses if you con use the above normative data tables to assign o rating fo aag
performers below: ’
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Female

John 16 -minute Cooper run

le Harvard step test

Female Multistage fitness test
Female 12-minute Cooper run
lan 17 Male Multistage fitness test
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Muscular endurance

There are a number of different tests for muscular endurance which involve differ
endurance of specific muscles. Z

One-minute press-up or sit-up test
A test where the participant must perform as many press-ups or sit-ups as they
generaily easier to perform so may be used by a wider range of participants.

The main procedures are: :
1. The participant lies on an exercise mat, with their legs bent (sit-up}, or props
and feet (see images).

g

On the command 'go’, the assistant starts the st
their elbows to their knees) or a press-un ‘hy &
3. They then return to their initia
4. Theiraimis to perform as

5. Thetestscore feps they are able to perform.

v Stopwatch

The press-up test targets
the pectorals and triceps,
whereas the sit-up test
fargets the abdominals.

The timed plank test is ancther test that can
measure muscular endurance. This tests the
isometric ability of several muscdles, including the
guadriceps, abdominals and deltoids.

instead of using the number of reps performed in a
minute as the measure, this test is measured as the
arnount of time the participant is able to hold the

plank position for. The same equipment is required.

The proper plank position is shown in the image

to the right, where the body is propped up parallel
to the ground. This position should be maintained
in order to obtain a valid measurement of
muscular endurance.

o events that involve repeated muscle
asketball where the upper body muscies are cons

Tests for muscular endur,
30 minutes, g

The one-mil sts are highly practical as they are quick and easy to perform.
guestioned as performing a maximum number of reps in one minute relies on st
All muscular endurance tests can be considered reliable, though, as they do not
motivation, no equipment needs to be calibrated, the environment s always the
conductor is not essential.

Applied aclivity

Have o go ot performing the one-minute sit-up test and/or the plank test, and co;;

dato on the next page fo see how you ratel You should be rested between each
muscles {the abdominals), Z
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Normmative data for the one-minute sit-up test for males and females aged

Excellent :
Above average 2527 20
Average 1924
Below avarage 15-18 B
Poor <13 <

Source: Estimated and odagpted from Davis et al. {2000}

Normative data for the plank test for males and females aged 16-18;

Averag
> 5 mins 3—5 mins 2—-3 mins 1.

: 45 secs — 1.
Seurce: Estimated and adapted from Strand et al. (2 ]4‘ =
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Flexibility ;
Just as the different muscular endurance tests measure the endurance of specific &
flexibility tests that measure the flexibility of specific muscles. Z

Sit and reach test
The most commonly used flexibility test. This measures the flexibility of the hams}

having the performer reach cut over a box.

The muin procedures are:

1. The participant performs a warm-up to increase flexibility

and reduce the risk of injury.

2. They then sit with their feet pressed up against the,

reach box with legs straight and flat on t
in the image to the right).
3. The participant should ths
far as possible :

participn is able to reach by reading the built-in ruler on
top of the sit and reach box. This is used as the test score.

The equipment needed for this test includes:
v St and reach box (with built-in ruler)
v Exercise mat {optional}

conomoccanmecemommescaonos
Source: Esti

The shoulder flexibility test may refer to one
of many different tests that measure the flexibility of
the musclas around the shoulder, such as the deltoids
and the rotator cuffs. The most common testis the
overhead reach, also known as the back scratch test.
This involves the participant reaching over their head
with one arm, at the same time as reaching around
with the other arm and attempting to make contact
between the fingers of both hands.

A rating is given based on how close the fingers are
to each other,
# Greater than 5 cm apart — ‘Poor’
s lessthan 5 cm apart but not touching - ‘Fair’
= Touching — 'Good'

Ratings for the shoulder flex

Descriptor

Fingers are able to touch each other

The calf musc
facing a wall with
then leaning forw

their foot further

attempt, until the
with their knee, Tt
the wall {in centim

The flexibility of t
gastrocnernius) is
exercises requining
ankie, such as taki
performing & squat

Fingers are less than 5 cm (2 in) apart

Fingers are greater than 5 cm (2 in) apart

Flexibility tests are suited to sports such as gyrmnastics which require a large ran
joints. All of the flexibility tests covered above can be considered valid as they a
muscles. However, in order to bring about reliable results the performer must b
take a short amount of time and can be performed in a range of environments, t
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Speed g
There are two tests commonly used to measure speed, with the only difference bs«
starting point. :

30-metre sprint test ;
This test involves a standing start, so can give a measure of acceleration and speeﬁf

The main procedures are:
1. The participant should warrm up while the assistant marks out a 30-metre tr
2. The participant starts from a stationary position between the start conas.
3. Onthe command ‘'go’, the assistant should start the stopwatch anci the parta

sprint the 30 metres right through to the end cone.
4. As the participant passes the end cone, the assistant

which is used as the test score.

he stopwatch amc’%

atre flying sprint t
i s the performer should al

e partmpant warms up while the assistant marks out 60 me

A

30 m recorded distance f

60 m total distance for the 30-metre flying sprint t

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; H Research acﬁvi"ty

:pphed ?jhww . . Timing gates can improve the
ow would you expect your test score ! measurements. Research how

i 2
o differ for the two speed tests? are m scurate than & sto

For cxample the 30-metre flyin
metre sprint test may be rs looking to test their acceleration as w

different types of speed that they measure (accelerativa
nd on the test conditions. For example, wind speed can have a
pleted Both tests are, however, highly practical as they are quick,

Both tests «if
each test mcye
each test is cOMm

Normative data for the 30-metre sprint test and flying sprint test for 14-16

xcellent - 4.2 seconds
Good 4.2-4.4 seconds
Average 4.5-4.4 seconds
Fair 4.7-4.8 seconds

Poor > 4.8 seconds

Source: Estimated and adapted from Davis {2000}
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Muscular strength
There are two commeonly used fitness tests for muscular strength, which allow the.
groups to be determined. 5

One-rep max (1RM) test :
This test measures the maximum weight that can be lifted in one repetition. His
participants performing this are well-trained as poor technigue can increase the s

The main procedures are:
1. The participant should warm up using the muscle group they are choosing t

commonly a back squat for lower body strength or a bench press for upper
2. For the back squat, the participant should stand with their feet shoulder widt}

with an unweighted bar resting on their back '
3. To perform the squat, the participant shou
pdrallel to the floor, keeping their fer '

iltheir thighs are &
I and their back straight

4. They should perform asi ~-‘gradually increase the wesght foad
5. They should do thi

6. The tot -

The equipm,

for this test inc udes

v Barbell

v Bench/squat rack

P 23 by Syl
v Weighted plates esearch activity

Rating of strength using 1RM uses the load
Take o look of the ratings for adults on the

zzed.ul/12122-bench

ndgrlp dyna mometer

rength, such as weig;
formers as it gives an in
s reason, the 1RM test is conside
g as it takes a short amount of time to cog
‘mer to rest between sets. The grip dynamometer tag
test is likely to be more affected by motivation and the su
mat constitutes a valid rep.

The 1RM test is suited for performers who rely ¢
grip dynamometer is more suited to a wig )
thar strength of specific muscle g
dynamometer test is mu
test, which reg
reliable too R
conductor a

Mormative data for the gri

dyvnamometer test for 14-16-year-olds:

Excellent > 50 > 32
Good 4850 2932
Average 4347 2428
Fair 3742 18-23
Poor < 37 < 18

Source: Estimafed and adopted from Davis (2000)
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Body composition

There are numerous tests for measuring body composition, with some giving mor.
others. The procedures for three of the most practical tests for estimating body

Body mass index {(BMI)

This is a simple estimation of body composition which uses an individual's weightf

The main procedures are:

1. The participant’s height is measured,
preferably using a stadiometer.

2. The participant’'s weight is measured
using accurate floor scales.

3. The participant’s weight (in kg) is divided
by their height (in metres) sq

4. Thevalue is used to deter
participant’s weigh:
the graes

Eguipment negded to measure BMI includes:

v Scales (for weight)

v Stadiometer or tape measure (for height)

v Calculator

v The validity of BMI as an indicator of body
composition is scrutinised as it does not

distinguish between fat mass and fat-free mass. For example, two people v
1.8 m tall could both be dassified as obese, yet one might have a high lean

fat mass,

v However, it would be considered the most practical as it can be calculated u
equipment. The reliability of this test could be affected by the test conduct
measurements including the participant’s clothing and footwear, while som

which will affect the resulis.

Veight

Applied uctivity

cassification of the following individuals:

See if you can use the above graph and colculation for B to work out the

Cari 23 173 em 66 kg
Amelia 19 155 cm 52 kg
Shweta 33 175 cm 78 kg

184 cm
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PROTECTED

ag

ation

Educ

Course Companion for BTEC Tech Award: Sport {Component 3)

Page3zof 74 -




¢ health and fitness facilities, making
ing body composition. :

nts to avoid consuming fluids i

&S'every 500 mL consumed results in a 2%

3 sody fat percentage. This will provide more vali
mposition, but if this approach is used by some and not ot

Waist-to-hip ratio (WHR)
This test uses a measurement of an individual's waist circumference relative to th
better indicator of central obesity around the abdominal area (i.e. above the waist)

The main procedures are:

1. The participant stands upright.

2. The narrowest part of the waist is identified and its Central ob
circurnference is measured using a tape measure. individual

3. The widest part of the hips is identified and the same
technique is used to measure its circumference,

4, Waist circumference is divided by hip circumference
and the value is used to determine health risk, below:

‘apple-shag
cardiovascy
‘pear-shaps

accumula
Low 0.80 or lower (.95 or lower Ressarch
I Reseaorch
Moderate 0.81-0.85 0.96-1.0 Measurem
. . . i DEXA
High 0.86 or higher 1.0 or highe s EEA G
COPYRIGHT
£quipment needed for the WHR meq PROTECTED

¥ Tape measure
v" Calculator

simple equipment, it is more practical than BIA.

ag

X Ed&icmﬁ@n

An inexperienced test conductor s likely to take waist and hip measurements at
affect the validity of the WHR measurement and the reliability of repeat results.
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Chapter B3:
Fitness test methods
for components of skill-relate

Agility

There are two key tests designed to measure agility, each using a different course a

Hlinois agility run test

L0

This test uses a course which involves running
in a forwards direction throughout.

H
Main procedures: :
1. The participant warms up whi ;
10 m!
2. E
|

3. The assistant uses a stopwatch to time how long they ,é, !

take in seconds and this is used as the test score.

Stars

MNormative data for the lllinois agility run test for 14-16-year-olds:

Excellent < 15.2s < 17.0s
Above overage 15.2-16.1 5 17.0-17.9 ¢
Average 16.2-18.1 5 18,0-21.7 s
Below average 18.2-19.3 5 21.8-23.0s
Poor > 1935 > 23053

Source: Estimoted and adapted from Davis (2000)

UL th

m here, they shuffle across to the cone on their left and
uch it with their left hand. ¥
ey then shuffle across all the way to the right.
uch it with their right hand.
¢ participant then shuffles I»
uching it with their |

riplete the test is used as their test score.

fquipment needed for these tests includes:
v Cones ¥ Non-slip running surface
v Stopwatch ¥ Assistant

Agility tests are suited to participants in sports that require changes of direction,
tennis. Both tests provide valid results as they test the body’s ability to change di
reliable as they reguire little motivation and neither test requires an experienced
impacted by environmental conditions. They are also both very practical as they
set up and analyse and can be completed in a short amount of time,
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Balance ;
There are two tests that can be used to measure balance - one that is designed to
is designed to test dynamic balance. 5

Stork stand test
This test involves the participant adopting a stance and maintaining static balance

The main procedures are:
1. The participant is given tirne to practise the stance for the test shown on the;:s}:s
2. The participant then starts the test by adopting the stance, while at the same.

should start the stopwatch.
The participant should try to maintain their balance f
4. Hf the participant loses balance at any point, or

stops the stopwatch and records the

@

ng as possible.

nd/or seconds. This is

fquipment needed:
¥

The ¥-balance test cn also give a measure of balance, but compared to
static balance, this test gives a measure of dynamic balance, Z

The participant starts by adopting a single-leg stance on a piece of apparatus ¢
They then reach out as far as possible with the other leg in three differe
posteromedial and posterolateral {at a 45° angle between the back and each:
separately and is guided by the apparatus, which uses a slider and an Enbuii‘%
achieved on each. Once the subject has performed the fest in each direction, thy
that there are six tests in total Results take into account limb length to give a cc

5

Watch the video using the link below to see how this test is carried out and res

Anterior

e left leg to test
dynamic balance.

f

¥

Different tests for balance are more suited to specific events due to their measurem;
For example, the stork stand test is most suitable for sporting actions that require
positions in gymnastics, while the Y-balance test is most suitable for sporting activity
as badminton and squash. Each test is highly valid for the type of balance it measur:
produce reliable results as it is not affected by any of the factors that would limit 1
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Coordination

Most fitness tests for coordination test hand-eye coordination. Two common tes

Alternate-hand wall-toss test '
This tesis hand-eye coordination by getting the participant to throw and catch a B

The main procedures are:
1. The participant stands two metres away from a flat wall with a tennis ball in
2. Onthe command 'go’, the assistant starts the stopwatch and the participan
with one hand and catch it with the other.

They must repeat this as quickly but as accurately as possi
The number of successful catches is counted by th

oo s W

The stick flip test can also be used to test hand-eye coordination.

There are two paris to this fest:
Part A (half-turn)

1. The subject holds two sticks, one in each hand, at waist height and parallel ;
2. An assistant then places a third stick horizontally across the twe held sticks:
3. The participant has five attermpts at flipping the stick <o that it complete

two held sticks.
4. One point is awarded for each successful half-turn fHip of the stick.

Part B {full tuen)

5. Steps 1-3 are repeated, but this time the participant must execute a com
6. The tip of the stick being flipped can be painted or taped 1o determine w
7. Two points are awarded for each successtul full flip of the stick.

Research activity
Research the normative data fo
Topend Sports website:
zzed.uk/12122- g

i fitness tests on

COPYRIGHT
PROTECTED

These tests are suited
alternate-h;

quiring hand—eye coordination, such as ru
5T would be more suitable for ball sports that require
fielding in cqQwESvhereas the stick flip coordination test is suited tc movernant
at the same tihe, such as serving in tennis. Both tests are highly valid as a meas
focus on using two or more body parts at once. They are also highly practical as
to set up and measure, and can produce results in a short space of time. Both te
affected by factors such as motivation or an experienced test conductor.

ag

ation

Educ
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Power :
Fitness tests for power mainly measure the power of the lower body muscles, requ
jumping and sprinting activities. Three common tests are described below.

Vertical jump test
The participant jumps as high as possible.

The main procedures are:
1. The participant warms up then chalks their fingers (or holds a piece of chalk).
2. The participant then stands side-on to the wall and reaches up as far as poss
rnark the wall with the chatk.
3. The participant then jumps as high as they can and again marks the wall with
arm stretched as high as they possible can above the :
4. The assistant records the distance between the
second mark (while jumping), in centi

AL

Did you know?

The vertical jump test is also
as the Sargent jump test, no
after the person who first dey
it over 100 years ago in 192

jump (broad jump)

mps as far as possible.

The Margaria-Kalamen test can also be used to assess power. it involves
the participant sprinting up three steps at a time. As they make contact with the ¢
third step (i.e. on the first leap), an assistant starts the stopwatch and stops it as
soon as the participant’s foot has left the ninth step (i.e. after the third leap).
Power is calculated using the following formuta:

power (watts) =
{weight (kg} = vertical distance between steps 3 and 9 {(im}) x 9.8 / time taken (5}

These all assess the power of the lower body, so are suited to sports and
events that involve jumping actions, such as the high jum
They are highly valid as they rely on pspeed and stren
hey are also quite practical as they do no

COPYRIGHT
PROTECTED

Normative data for the vertical jump test

A Applied qchva%y
for 14-16-year-olds: Attempt the vertical jump test

o the volues in the normative

X Ed&icmﬁ@n

. il Would you expecdt to receive
A7-58cem | A5-52 am broad jump? Attempt this test
Average | 38-46cm | 34-44 cm the normotive dota at the Tope

Fair 28""37 Cm 25""33 C zzedyukf“iz'izz-puwar
Poor < 28 em < 25 em

Source: Estimated and adupted from Davis (2000}
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Reaction time

The ruler drop test is the recognised fitness test for reaction time, but there are mC

reaction time tests that can alsc be found online.

Ruler drop test ;
The participant catches a ruler by respending to it being dropped by an assistant.

The main procedures are:

1. The participant sits at a table with their forearm resting on the surface and
open hand hanging over the end.

2. The assistant holds a ruler with the 0 cm mark level with

3. In the assistant’'s own time, they should drop th
indication to the participant.

4.  The participant must respond

5. The centimetre mark of th
the test score. :

top of the ope
ut giving any a

Equipment
¥ Ruler
«  Table
v Assistant

Mormative data for the ruler drop test for males and females aged 14-16:

: 8.3-16.7 em 16.8-21.4 em 21.5-30.8 om
Source: Estimated and odapted from Davis (2000)

There are many online reaction time tests that have

been developed to test reaction time to something that
appears on the screen, such as a shape or an obiect
changing colour. The participant must click their mouse or
press the space bar on the keyboard in response.

.......................................

Research activity \:\%‘%\i\§ Applisd activity
reaction time tests and test your

average raqction time on each.

vaiid results than the ruler di
Suggest reasons why or why

ring good reactions Z
red valid as they measure

‘e tests may be affected by trustwor
influenced by the experience cf the condu
ired procedures (for example, the participant must &

However, the reliability of onli
reliability of the ruler
participant S
to catch th,

These tests are highly practical as they can be performed in any environment, cor

minimal time to set up, carry out and analyse.
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Chapter Bé4:
Interpretation of fithess test |

As shown with the normative data tables for fitness tests throughout
chapters B2 and B3, interpretations can be drawn about a person’s
fitness levels by comparing their test scores to these normative tables,
Different scores are assigned a rating which describes how well that
performer has tested relative to the population.

Comparison to normative data
it s important to be able to analyse and evaluate test re
metre sprint test as an example. The data bel

= t <40s
Good 40-44 s
Average 45-4.6s
Fair 47-5.1s
Poor > 5.1 g
Estimated and adapted from Davis, R et ol,

Test scores can then be used as a direct comparison to the normative data table
performer 1o find the appropriate column, and then using their score to find the
This allows ratings to be assigned to specific fitness tests to analyse and
evaluate results.

The table on the right shows hypothetical results for the 30-mtre
sprint test for a group of 14-16-year-olds. Here we can see the
rating assigned to each performaer.

Analysis and evaluation of test results
This table can then be analysed to draw conclusions on the test. For example:

Subject 4, a male, recorded the quickest time, but Subject 2, o female, received the.
because males are typically faster than females due to greater muscle mass on a
maore power with each stride. Therefore, they need to record a quicker time to ac

Recommendations for improvements

The results from fitness tests can be used to provide recommendatlons to @ pen‘o
is is one of the

COPYRIGHT
PROTECTED

Grip dynomometer test 40 kgw e : -
Hiinois agility test 17.1 s EdUCGtIOﬂ
Yertical jump test 28 cm l

Cooper 1 2-minute run test 2300 m

Provide recommendations for improving the student’s fitness bosed on ‘fhe%
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Chapters Bl, B2, B3 and B4: Revisio:

Checking understanding questions

i.

2.

Taking it further questions

Outline three reasons for fithess testing,

Give two reasons why it is important to use informad consent forms prior ¢
administering a fitness test. Z

Expiain two factors that affect the reliability of fitness tests.

Define validity.

Name two fitness tests used to me: ndurance.

‘test

For the aIternate-h :
of fitness measured.

a) Ide i

A personal trainer has measured the body composition of their different clig
Complete the table below to identify the BMI status of each client from the

A 238
g {7.6
C 33.1
D 264

i.

2.

Compare the practicality of the | KM and grip dynamometer tests for musc

A tennis player has undergone fitness testing to measurs their physical and s
Their results are shown below: :
s Yo-yo test — Excellent

»  Alternate-hand wall-toss test — Above average
e [Hincis agility run test — Below average

e  Vertical jump test — Average

Using the results, explain one component of fitness that the tennis player she
to improve their performance in tennis.
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Overview | Learning outcomes

In this section you will learn about what After studying this chapter you should be able to
constitutes a safe and effective training session | | ¢1: ynderstand howfitness training can be carrie
and the different aspects that allow thistofit | | 3 |qentify the different components of awa
into a safe and effective training programme. | | 3 Explain the effects that a warm-up and o

O Assess how FITT principles and the additio

You will gain an understanding of the various safeand e

fitness training methods that can be used for
the different physical and skill-related

components of fitness, including advantage
and disadvantages and the long-ter

| fferent ages and abilities and th
Describe the training methods that can be
physical and skill-related related fitness

on the body system f “ a s diustif . L
suggest and g ey 2 iaiing methods ggest.an Just Y appropria t ¢ training m
for specifc sp WS pants, of a range of and of different ages and ab|.I|t|es :
ages and abili U Assess the advantages and d!sadvantages
L) Assess the advantages and disadvantages ¢

Finally, you will learn about the different types ¢ training providers
of public, private and voluntary provisionfor | | C6: Understand the effects of different training i
fitness training and the advantages and | helps to improve specific components of fitness.
disadvantages of each. - | L3 Identify the adaptations on the body syste

R R T R © | L3 Explain the impact of the different adapta

endurance training

training a range of different exercise

uous training  sustained exercise ' ‘ i COPYRIGHT
PROTECTED

training

periods of work interspersed by periods

a by-product of anaerobic exercise, e.g. | B ’fg

a9

X Education
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a key component of the warm-up w
increase heart rate and the flowy of

speed training m

witesources (e.g
ccelerating

equipment that usually operat
weighted plates to be loaded on

a process that occurs in all living ce

mm oex cwe gma wma mm me we . we cox cwm ome s ews mm e % mw o= Coe Ges tea wma e me me Gk Gom tmm fxa s mes mm e % % o= Cxe Ges Gw i e me me Gk Gox tmm txs s mws mm. e % mm fe Cxs tes tw e e me e o e tea ke s mws mm . uy
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Chapter Cl:
Requirements for each of the §
fitness training method:

Training programmes are designed to improve certain components of fitness by ¢
and applying the necessary principles, ensuring training is carried out both 3
session should consist of a warm-up before taking part in the main fitness training.
afterwards. Let's start off this chapter by taking a look at these requirements for tg

Warm-up prior to taking part
All training sessions should involve a warm-up *o
within the session and is at a reduced. i

it the participantis p E
y. SR warm-up should consist of §

i 1. Pulse raiser i 2. Mobiliser

: g i This involves exercises that
gradually increase the range
i of movement at the joints.
This helps increase

: production of synovial fluid,
i which lubricates the joints

: and improves articulation,

T

: i increase
oxygen supply to the

i working muscles. it also

i increases the temperature
and phiability of muscles,

i reducing the risk of injury.

Did you know?

Sport-specific warm-ups involve movements directly reloted to the porticipant’s
allow them to praciise cerfain movements fo familiarise themselves with the req

Cool-down after the session
Cooling down after the session may have many benefits for the performer in the
ensuring that they are as fresh as possible for the next training session. A cool-d
key components:
1. Light exercise to gradually lower heart rate and bre
intensity of this exercise should be lower tha
demands at the muscle. This allows *
rnuscles during the main activ:
have been incurred a¥,
2. Stretche .

ate to resting le
in sassion to re
G ve lactic acid that has
store any deficits in muscle oxyg

_sus return to their pre-exercise length. This helps to
or stiffness in the hours and days following the activity

Applied activity
Apply the warm-up in a sport of your choice! Design a warm-up to include the
and activities you would include in nreparation for a training method to impro

Throughout the next chapter you will leamn to link each training method to each
apply the basic FITT principles and additional principles of training to each fitnes
applying the correct training intensities. You may wish to revisit chapters A2 and

Course Companion for BTEC Tech Award: Sport {Component 3)
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Chapter C2:
Fithess training metho
for physical components of

There are certain training methods suited to improving speacific components of f
that the right training methods are selected for the performer and their sport. T
training method, it is also important that each session applies the basic (FITT) an
as well as selecting the appropriate intensity to achieve the athiete’s goals. This
fitness training methods that are used for physical components of fitness and late
acdvantages and disadvantages of each. :

Aerobic endurance
There are four recognised trair!

aercbic endurance. iuous training, fartlek training,

Continuous training

Continuous treining involves sustained exercise at a steady pace
without rest. Training sessions should lfast for longer than

30 minutes and be performed at a constant intensity. This intensity
should be moderate, between 80% and 85% HR may, so that the
performer is working in the aerobic training zone.

As continuous training sessions are performed at 3 moderate
intensity over a long duration, continuous training is best suited fo
long-distance activities where there are few changss in intensity,
such as marathon running.

Fartlek training uses varied speed
change the intensity of exercise.

use for fartlek training include roag
the intensity of exercise varies, th
aerobic and anaerobic training zo

: suited to perfor COPYRIGHT
ty'varies, such as long-dis PROTECIED
“over a variety of inclines, or for te

involved in walking, jegging, runn

Did you know?

Fartlek is the Swedish term for
play’, and is essentially o mix b
continuous training ond interval 1y

ag

X Edw«cmﬁm
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Interval training

Interval training invoives periods of work interspersed by periods of
rest. The time of work and rest periods are expressed as a work-to-
rest ratio. Interval training for aerobic endurance involves long work
pericds and short rast or recovery periods. As such, there are fewer
intervals required for aerobic endurance training. The intensity of
training should be greater than that of continuous training as rest
periods allow the performer to recover. Therefore, the performer
should ook towards the top end of the asrobic training zone
{arcund 80%).

Interval training is suited to sports of an intermittent natu h involve break:
The design of an interval training sessio
work period and a rest/recove
Each set may be differen

4 f multiple repetitions {
pjerformer may perform a single se

Interval training can also be used for speed (covered later in this chapter), but thei%
e  Work perieds — work periods are performed at a lower intensity for & Eonger@%
for aerobic endurance.
o  Rest periods - rest periods will be shorter as recovery is quicker. This is beca
products like lactic acid to be cleared between bouts.
¢ Number of reps — the number of work and rest periods will be fewer for ae
due to work periods being longer in duration, so lots of reps would result in g
intensity at which interval training is performed. :

— Case study
Fitness training for team sports such as football has changed drom
over the years. Traditional methods to build aercbic endurance use
around continuous iraining, where players wauld be sent to run a g
a constant intensity, particslarly when rebuilding fitness in preseaso
turn of the twenty-first century when research around football was
the field of sport science was becoming a popular discipline, the e
fraining became more focused on short, sharp periods of exercise,
with periods of rest; characteristic of interval training. This reflects
state of the game, where the intensity of play is areater and play
performing more and more repeated sprint

COPYRIGHT
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Applied activity

_ I. What are the
enefits or drawbacks
of performing each?

ag
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Circuit training

Circuit training invelves a range ¢
different ‘stations’. For aerobic en
are completed for a given amount
50 that rest periods between each
complete cycle of stations is class
repeated depending on the durati

Circuit training may be used by a
between stations can help maintai

Circuit training can be

. rget other components of fitness. Fore
be performed at each station, such as body

endura
¢  The duration of work and rest/recovery periods could change to
rnanipulate the work-to-rest ratio,
e The number of exercise stations or the amount of complete circuits |7

could be changed.

Flexibility

Training for flexibility involves various stretching exercises that can be performed
training is effective at both improving performance and reducing the risk of injur
muscles used in the sporting activity requiring flexibility in order to ensure that t
specificity. The types of stretches focused on here include static active and passi
neuromuscular facilitation (PNF).

Static stretching

Static stretching is split into active and passive forms. Both types involve holding
30 seconds before moving on 1o the next body part used in the sporting activity.
rounds to safely increase the length of the musde each time.

Static active stretching Static pas

An internal force is applied by the The performer us
performer actively stretching and stratch the mu
lengthening the muscle themselves. person or an

Applied activity
List three differsnt types of sretches for both metho
of static stretching and then fry them out yourself!
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Proprioceptive neuromuscular facilitation (PNF) ‘
PNF is a technigque that inhibits the stretch reflex of the muscle to gradually increa
range. It requires the help of a partner or an external resistance, and consists of th
Stage 1
The muscle is passively
stretched using the assistance
of a partner or an object {e.g.
an elastic resistance band) and
is held for a few seconds.

Stage 2
The performer isometrically
contracts the muscle bein

stretched by pushi
the part el o out i
MoV}
Stage 3

The performer relaxes the
musche and then stretches it
again with the help of the
partner or object. This stretch
overrides the stratch reflex and
the muscle is able to extend
beyond its initial stretch.

REXDOXDCXOEXDEXDEXDEXDEXDEXDEXDENDKXDEN
B exnexnexnENBOXBONAOXNONNAXNE¥IAXNENAS
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Muscular endurance and muscular strength trainin
Free weights and fixed resistance machines are both methods of training for impr
muscufar strength. The main difference between the two is the principles behind

Free weights Fixed resis
Any piece of weighted gym apparatus not These usually ope
attached to other equipment. These are system or allow wei

useful as they are eastly portable and can be on. A lot of fixed
used for a wide range of exercises. They also
take up less space so are more widespread in
a gym, meaning the performer is less likely to
be waiting around for equipment to be free.

specific to a parti
cabie systems allo
and have muttiple

TRAINING FOR

Low number of reps (arcund 4-8} High numb
Longer rest periods (around 3 mins) Short rest p

Circuit training (for muscular endurance)

Like circuit training for aerobic endurance, circuit training for muscular enduaance§
exercises at each station. ‘

There are a few key differences:

MUSCULAR STRENGTH » MUSCULA

High lcads (> 70% 1RM) Low Ioads (<

“iime at each station - the time at
determined by the number of raps b
the duration of the activity. This ens
the right number of reps needed to

The rest periods between stations will still be short in order to improve the musc
the build-up of waste products.

o
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Speed training ,
There are a number of different training methods that can be used to develop spe:
sprints, interval training and different resistance drills. =

g

Acceleration sprints

The performer starts from a standing or rolling start and then
gradually increases their pace from a jog, to a stride, into a
maxirmal sprint.

This helps the performer to focus on sprinting technique by starting
slowly and then maintaining form into the sprint. It also reduces
fatigue during the session as the performer is not performi

28

Interval trair§ speed involves the same elements as interval training for aeroy
work periods interspersed with periods of rest. ‘

However, there are a few key differences.
e Worl periods - work periods are p

for a shorter duration when interval

of work periods will be purely anae

s  Rest pericds — rest periods will be |

to recover betweaen each bout. This

build-up of waste products that nee

worlc period.

= Number of reps — the number of w

greater for speed interval training.

shorter; therefore more reps can be

Applied activity
Have o go ot designing your own infe
and outline the differences you waould 1o
it for aerobic endurance. :

Research activity z:
There are different types of interval tre

-

and sprint inferve
k 12122-interval

Interval training for speed was commor
runner Christine Ohuruogu. This is becas
able to tolerate a large build-up in w
yet still maintain a high intensity right

=

i

Resistance drills

These utilise a range of different equipment or natural resources to
apply an added resistance to sprinting and accelerating, helping to
develop sprint speed.

Hill runs are alsc an effective way of applying a resistance, and may be more acc
that require equipment and/or help from a partner.
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Chapter C3:
Fitness training methods
skill-related components of

Training methods and exarcises also exist for the various skill-related component
require creativity in designing for specific sports participants that are of different

Agility
Speed, agility and quickness (SAQ) training is commonly used to
improve agility. This involves short, sharp, multidirectional
movements using equipment such as cones, ladders
it works to develop motor skills by trainina tk

Did you know?
SAQ® training is trademark-registered,

You zan access equipment and programmes through their website: zzed.uk/1212;
. s

Power
Plyometric training is used to develop power.

Plyometric exercises consist of three key stages:

| Stage 2:

Amortisation phase |
where elastic energy E”
| stored, ready to recoil;

Stage 1:

Controfled eccentric
contraction {(where the
muscle lengthens),

Power is the combination of speed and strength. Stren
the force needed to overcome a given resistance. Ther
selecting the optimurm weight to maximise power. Thi

£
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Balance
Specific training exercises to develon
reduced-size base of support.

balancing on &

at can be used and exercises that can be

3 jor to achieve this:

s  Balance™Uards provide an unstable surface which challenges the
performer to continuously correct their posture and try to mainiain
their centre of mass over the reduced base of support.

¢ Single-leg exercises provide a stable surface with a reduced base of

89
support, and can be used to perform a range of static and dynamic exercises EdUCGtIQﬂ
possible in different directions or hopping side to side and front to back. ‘
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Coordination

Specific training exercises to develop coordination involve using two or more bog

hands or feet, such as following the b
teammates and opposition players.

Example activities to develop hand-ey

a ball in crick

Reaction time

2da¢tion time involve

Coordination in sport commonly invoh

highest point, or dribbling with a footh

include juggling or rope jumping. Exet
such as performing kick-ups in footbal,
i alternating hands

Specific training exercises

riéxternal stimulus. These stimuli
may be res ey 4w iioise or signal, such as the blow of the
whistle or th @ of an arm, or they could be in response to a
moving object, such as a bouncing rugby ball.

practising rapid

Reaction time activities may also integrate an element of decision-
making, such as someone shouting the colour of a cone that the
performer must touch or run towards. Activities can be made
sport-specific, such as reacting to a shot played by smash shots
made by an opponent in volleyball.
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Chapter C4:
Additional requiremen
for each of the fitness training ¢

Not all fitness training methods are as effective as each other at improving certain
may better reflect the demands of certain sports more than others, or some may
given component of fitness. There are also other advantages and disadvantages ¢
including the number of participants that can take part, the ease of setting up, the
injury that each method poses to the performer. These should all be considered w
training methods are most effective, safe and accessible t
advantages and disadvantages for the main traini

surmimarised in §

e Tedious

wmal equipment required

Can be done in simple environments

Can be performed for a variety of modes

Easy to gauge intensity

= Fasy to progressively overload

e  (Can be performed in a group or on
one's own

Doesn't
fitness co

«  Performer can adjust intensity throughout
{e.g. to suit speed or muscular endurance)

»  lmproves aerobic and anaercobic fitness

e  Develops a range of fitness components

e No eqguipment required

= Uses many environments, which heips

e Notwho
is solely
Athletes

Changes

prevent tedium .
o . e . of injury
e  Specific to physical demands of intermittent e Most sport
sports such as football and tennis oSt Sp
. s Difficult 1o
+  Can be performed in a group or on L
, ' varying ints
one's own :
e«  Requires minimal equipment
»  Can be done in many environmentis »
e  Work-to-rest ratios can be manipulated to
mimic fithess neads ®
e Improves aerobic and anaerobic fitness .

e Develops a range of fitness components

e Easyto apply progressive overloz

e Intensity and duration of ac
be tailored to di ;
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components of fitness

&0t exercises provides variety, which

helps prevent tedium

Exercises can target the whole body or

isolate different areas used in the
sporting activity

«  Exercises can be made sport-specific (e.g.
use of treadrmills for running, exercise
bikes for cycling}

e  (an be performed in large groups

«  Can be performed using body weight
exercises to avoid cost of equipment

ag
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cause fat
fatigue-r
s (Costofe
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Sirnple to perform

Active stretches can be performed on
one's own

Suitabie for all ability levels

Can be done with little or no equipment
Effective in injury prevention and
improving flexibility

Can focus on specific muscle groups

A variety of exercises can be performed
A variety of equipment can be used
A number of different metho
be used

Can target is

¢ “manipulate load, sets and reps to
target a range of fithess components
Numerous participants can take part in
acceleration sprints at any one time

A variety of equipment can be used for
resistance drills for variation

A number of different training methods
can be used

Resistance drills can be manipulated to
enhance speed, 2.g. the weight of a sled
Resistance drills can replicate the demands
of sports (e.q. leg drive in a rugby tackle)
A variety of equipment can be used
Activities can be made sport specific, e.g. ¢  May use
zigzag movement in and out of cones can to cost (e
raplicate dribbling in ball sports = Highly sp
Can be performed with simple equipment actions in
{e.g. cones) « Riskofin
Can replicate demands of a sport, e.g. twisting a
using a ball with drills e (anbeh
Can be performed in large groups

for nume
resistanc
s Equipme
*  Repliceti
requires
an athleti
= High risk
#  Requires

Can use sport-specific movements
Uses a range of equipment
Effective for developing power
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. or kicking
ra‘nge of equipment and exercises can be such as i
used for variety reacting
Numerous participants can often take part | ¢ Requires ¢
at once

ag
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Chapters C1, €2, C3 and C4: ﬁevégim:f

Checking understanding questions

i.

2. Describe the difference between active and passive forms of static stretchis
3. Describe the difference between the training prln i r muscular strengt
and endurance. §
4, Describe how interval traini &n training for aerobic endurance a
Taking it
i. Forasp your choice, justify two examples of free weight exercises thk
be relevant for that sport. :
2. Give two examples of specific training exarcises that could be used to imprg
coordination for tennis. Z
3. Fora sport of your choice, explain the activities that would go inte an appr

Continuous training and interval training are used to improve aerobic endu

ay ldentify two characteristics of continuous training.

b) MName two other training methods used to improve aerobic endurance,

continuous training and interval training.

warm-up and cool-down.
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Chapter C5:
Provision for taking part in fithess tra

Fitness training is provided by three sectors — public, private and voluntary., Thesy
disadvantages to performers in sport, relating to types of equipment they offer,
and additional support offered.

Public provision

The main aim of sports providers in the public sector is to increase
participation levels in sport within a local area. Therefore, the
focused on breaking even on the money invested and s
receive. Sport in the public sector is provides
which comes from taxes and Natio
This is distributed to local gg::
provide faciliticg '

rnment funding,
aid by the general public.
+1d authorities such as councils, which
o get people involved in sport.

Provides a wide range of sport and physical Facilities and equ
activities to increase the diversity of opportunities, cut costs and ma

so that people from all backgrounds and walks of (e There may be a |
life can get involved different categor
« Cost of participation is heavily subsidised as sports accessible featur
providers in the public sector are not looking to »  There are limited
rake a profit, but must still ensure they cover the users, such as pe
costs to run facilities and pay staff and creches

Did you know?

Greater participation levels in sport improves the health of 1
nation. This, in turn, reduces the financial strain on the MNHS, h
pasitive impact on the economy. Physical inactivity is estimal
the NHS around £1 billion per year. This is one of the main re
government provides funding for public provision of sports!
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PROTECTED

ag

ation

Educ

Course Campanion for BTEC Tech Award: Sport {Component 3) Page 55 of 74




Private provision

The main aim of sports providers in the private sector is to make a profit.
These are often run by a consortium of investors who open more and
more facilities in major urban areas around the country as their brand
becomes more and more successful and thus profitable. Private sports
providers are also run by individuals who are able to invest their own
moneay into a local gym and grow their brand. The private sector also
extends to sports clubs whose facilities are exclusive to members who are
signed onto a sports club or who pay a membership fee.

.

ite to cater for the latest Memberships are

nd fitness, securing popularity can be very costly

# Equipni®tis top-class and regularly maintained may have a lower

e There is often access to additional services such as |  Access to some fa

personal training, physiotherapy, refreshments and members only, an
creche facilities general public

~— Lase studies
Sports providers in the private secter have built their success on responding quic
fitness trends. For example, centres such as PureGym offer o range of filness

to paying members, PureGym alse have thelr own personal fraining academy w
becoming a certified PT within 14 weeks. They also guarantee o role in the gym
ailowing people looking to pursue this career path to work their way up to o ma
More information on this course can be found here:
zzed.uk/12122-puregym

\

Voluntary provision

The main aim of sports providers in the voluntary sector is to meet the
needs of people in the local area. Voluntary provision of sport is not-for-
proﬁﬂ and is usually run by people in the local aree who have an interest
in and a passion for sport and their local community. This reguires these
individuals to give up their own time to organise training sessions and
supervise fixtures, among other roles. Costs towards facility hire,
equipment and running the club are mainly covered by sub

Sports provision is tail
local area
»  Cost of participation is low, making it accessible for
people with a low disposable income
= Can provide a range of sports or physical
activity opportunities

s  Reqguires voluntee
their free time to

e Provision of sport
operating in debt
or an increased co
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Chapter C6:
The effects of long-term fitness
on the body systems

Training for the different components of fitness results in certain responses to the
training over the space of 6-12 weeks, the repeated exposure 1o training for the
application of training principles to fitness programmes results in adaptations to
permanent changes to the structure and function of the body's systems, and are
improvements in each component of physical fitness. This section will icok at th
for each component of physical fitness.

Agrobic endurance traininag
Training for aerobic endurance res
respiratory systems.

ons to the cardiovascular and

Cardiac H
Thisis thei the size of the heart that occurs as a result of
regular aerobic endurance training. In particular, it is the left ventricular
wall that increases in thickness. This is because blood flows from the left
ventricle to the rest of the body during exercise, allowing the left ventricle
to contract with more force o increase stroke volume.

Decreased resting heart rate

As more blood is able to leave the heart per beat (increased stroke volume), the
achieve the same volume of blood needed by the body’s tissues at rest in fewer
applies during exercise: when training for aerobic endurance, over time, heart rate:
any given speed as it has become more efficient at pumping blood around the bai
working muscles.

_______________________________________________________________________________________ SO

Ressarch activity

i A resting heart rate below 60 bpm may not always be o sign of
. good health and fitness. Read mare about what is ¢ ‘normal’ pulse rate
i on the British Heart Foundation website:

zzed.uk/12122-pulse

Increased strength of respiratory muscles

Respiratory muscles include the intercostals and the diaphragm, and are the
important muscles involved in the processes of inhalation (breathing i) and
exhalation (breathing out). The intercostals run betwe
diaphragm, found at the base of the ribs. Whenw
contract and the diaphragm flattens, whic! titefribcage up and out and
atlows air to fill the lungs. Whe #0UL, these muscles relax and the
diaphragm becomes ich reduces the volume of the chest
cavity and fog :#4& lungs. An increased strength of respiratory
muscles alld &ir to be drawn into the lungs per breath, knowr: as an
increased tick
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Capillarisation around alveoli

Capillaries are microscopic bood vessels that branch out from arteries and
veins in the body. They are involved in gaseous exchange at the lungs and at th
oxygen from the atmosphere is exchanged for carbon dioxide produced as a by
muscles. Training for aerobic endurance increases the density of capillaries — an
capilarisation. This increases the rate of gaseous exchange at the fungs, allowin
the blood to the working muscles. Gaseous exchange occurs at the alveoli, a col
end branches of the respiratory system.

ag
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Flexibility training

Training for flexibility results in adaptations to the muscular and skeletal systems§

Increased flexibility of connective tissue
Ligaments and tendons are connective structures around the joint. Ligaments joi
to bone whereas tendons join muscles to bone. Whan the muscle contracts, the t

pulls on the bone to cause movement. Flexibility training can increase the pliabiliy

these connective tissues, allowing them to safely stretch to a greater degree.

Increased muscle length
Muscle is an elastic tissue that is able to stretch and shorten ¢
biornechanical effect of flexibility training results i ’
which allow it to increase in length. This inc
is ablz to move through. :

hanges to the mu

flexibility as a component of fitness, and translates to an enhanced performance i

and sporting actions requiring flexibility, such as gymnastics and hurdle jumping. .

Muscular endurance training

Training for muscular endurance results in adaptations to the muscular system.

Capillarisation of muscle tissues

ing contraction. T

nge of motion that &

Just as capillarisation occurs around the alveoli with aerobic endurance
training, it also occurs around the muscles as a result of muscular
endurance training. Many activities that develop aercbic endurance will
develop muscular endurance as well, and so capillarisation as an
adaptation to training will occur around both the alveoli and the muscle
at the same time. Increased capillarisation around the muscle allows the
muscle cell to exiract more oxygen from the blood and remove more
carbon dioxide produced as a by-product during exercise.

increased muscle tone

Muscular endurance training helps to build lean musdle and burn fat. This improv
the ratio of fat-free mass to fat mass. This, in turn, results in a toned appearance. |

Applied activity
How might an increg
an endurancy ¢
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Muscular strength and power training

Training for muscular strength results in adaptations to the muscular and skeleta

Increased bone density 5
Any activity that places a stress on the skeletal system can help to increase bone @
training involves loading the muscle under large forces. In order to produce mov:
to cause the tendon to pult on the bone. This action places a stress on the bones,;

Power training involves bounding exercises that result in large forces
on the skeletal system. Weight-bearing activities such as hurdle

jumping result in constant remodelling of bone, which increa
mass and bone density.

bone

Muscle hypertrophy
Hypertrophy refers to the i

OF a tissue. In this case, it is the skeleta

The eccentric action of plyometric exercises when power training results in struc
damage to the muscle. The reparation of this damage adds muscle protein, whsc?;
contributes to increases in the size of muscles. .

Increased strength of ligaments and tendons

Alongside increases to the size and strength of muscles, muscular strength and
ligaments and tendons. This helps protect against tendon and ligament injuries
weights or when parforming explosive exercises.

Speed training

Training for speed results in adaptations to the muscular system.

Lactic acid is a by-product of anaerobic exer
painful sensations felt when performing high
training methods involve repeatad sprints th
systarn, it results in a build-up of lactic acid i

Over time, training helps the body to improve
from the muscle and its ability to tolerate it T
a higher intensity of exercise befcre lactic aci :
and also helps them in the same exerc
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i@ removed from the muscle can be
ransported to the liver and converted to
Lglucose to be used as a fuel source for exerg
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Checking understanding questions

Chapters C5 and C6: Revision Qi

i.

2.

Taking it further questions

Identify one advantage and one disadvantage of voluntary sport and physic
activity provision.

Explain two long-term effects of flexibility training.

i.

Patricia is looking into the negatives of different tyn
which would be most suitable for her.
aj State one disadvantage of publ

have on Patricia. :
b} State one di

orting provision

aerobic endurance training.

Explain one reason why cardiac hypertrophy would benefit Chiwetel’s per§<

irn the triathlon.
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Overview | Learning outcomes
In this section you will gain an - | After studying this chapter you should be able to:

understanding of the personal D1/D2: Understand the personal information which is use
information that aids the design of a programme design.

fitness training programme, and how 1 O Identify the different pieces of personal information
the programme itself is designed. ' afitness programme design

= Q
Youwill also learn about the different | |

motivational techniques for fitness
programming and the benefit they have
on the performer, as well as the
principles of goal-sefting
setting person @SRRI

5:and the motivational techniques that are used
can be set to influence motivation.

Identify the different types of motivation and the Sk
Describe short- and long-term goals and give exam
Explain the impact of goal-setting on motivation an
sports performer

ooo

-goals should be able to be monitored t
as time taken or weight lifted

oals should be tailored to
’ . COPYRIGHT
Is should bz < iliti ;
s . : PROTECTED
be given a set duration in
gainst what was expected

to prevent the boredom of training, goa
excitement to maintain motivation

£3
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Chapter D1:
Personal information
to aid fitness training program

It is important to gather relevant pieces of information about the participant you
programme for. This allows the fitness trainer to develop a programme that is t
meets their unique needs. Personal information that aids the programme design §
fifestyle and physical activity history, and the individuai's attitude, mindset and me

R

Aims and objectives

The aims of a training programme outline wh
Performers at all levels use set aims for f
programme in order to qualify
performer may com let;
Whatever thg

competition or make it as a reg
programme in order to take up & spart or ac
e performer must set objectives to help therm achi

The objective®T a training programme, therefore, outline how the performer inte
meet their aim. These are set by considering the appropriate components of fitng
methods of training required for the sport. For example, a performer hoping to ta
tennis as a sport should set objectives to improve their aerobic endurance, agility,.
and coordination, which are all components of fitness important for that sport.
do this by programming appropriate training methods, such as interval training, p
and specific training exercises for agility and coordination.

Lifestyle, medical and physical activity history
It is important that information about an individual's lifestyle and their medical an
gathered to aid the design of & fitness training programme. This information is
Activity Readiness Questionnaire, known as a PAR-C.

Lifestyle information aims to identify any factors that may influence training or t
designed. Common lifestyle information includes smoking status, alcohol consu
example, interventions may be put in place for someone who reports sleeping u
affecting performance during their training programme,

Medical history includes any health conditions the individual may have, any med;é
injuries they have had that may affect their ability to participate in training. For ex
may be required to have an inhaler with them in order to take part, or low—impac‘r%
for someone who has suffered from joint issues. f

enced a performer
oithe training programmae. F
irst time will require a gym induc

Physical activity history is gathered to estabI|°h
training and in order to establish a s
muscular strength trammg
correct use of equip

It is important for the fitness trainer to understan
individual's attitude and motivation towards train
Everyone participating in a training programme h
different motivations for training. These may be
sports performance or they may be related to im
health and fitness. The fitness trainer can tatlor their approach around the indivi
attitude and motivations. For example, a fitness trainer may use a lot of encoura
and positive feedback to someone with a hard-working attitude who responds w
kind of motivation.
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Chapter D2:

Fitness programme desi¢

Once the personal information is gathered from the sports participant through qtg;é\:
is time to use that information to design the fitness training programme. Below ig
that might be asked in a questionnaire administered prior to completing a trainin

at nlght?
Do you have any health conditions?

if ‘yes’, please
state which:

Do you get any pain in your chest when you
axercise?

Do you suffer from joint issues?

Do you currently have any injuries?

Are you currently taking any medication?

is thare any possibility that you are
pregnant?

On average, how many hours per waek do
youU exercise?

App ied activity
Complete the same questionnaire in pairs and swap
sheets with a partner. Suggest ways that you would
use the information they provided in the design
a fraining programme.

The programme should include information about the training methods and activ}
components of physical and/or skill-related components related to the participani
six-week training programme is shown on the next page for a 200 m runner, with 3
information, training methods and activities, and the principies of training, are ap

(€8]

someon
Pain in
to obtai
baforeh

uuuuuuuuuuuuuuu
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Using personal Additional principle of

information, such as 1§ i specificity by selecting a
ti.we fEECt the participant Fraining method that will
¢ isad00mrunner to @ : improve a component of :
i design the training fitness needed in the
programme 200 m, i.e. speed

Week 1

raining
tion sprints

Speed training
6 x acceleration sprints

Mon (1 set) (2 sets)
8 x hillus 8 x hill sprints
(1 set)

nterval training Interval training
2 mins work at 80% race 90 secs work at 0% race

pace / 6 mins rest pace / 6 mins rest
{1:3 ratio, & reps) {1:4 ratio, 6 reps}
Wed Rest Rest

Resistance sprints
6 x 10 m sied sprints
{1 set)
6 = 10 m parachute sprints
{1 set)

Thu est

interval training Interval training

Eri 4 mins work at 60% race 5 mins work at 60% race E
pace / 6 mins rest pace / 5 mins rast g
{4 reps) {4 reps}
Sat Recovery swim Recovery cycle
Sun Rest

Additional principle of
variation through

different training me and recovery

ensure training methods are developing the speed r
200 m . acceleration (acceleration sprints) and sustained peak speed
Progresswé overload of training is applied through the FITT principles to en
to the increased [oads placed on thern, but are comfortable enough to deal w
iniury of fatigue (2.g. increasing the intensity of interval training sessions but
individual differences take into account the personal information of the clie
the programme is designed arcund them

Adaptation is achieved through progressive overload of training which provi
rest and recovery (e.q. through sleep and rest days), where adaptation takes
Training in each week avoids any reversibility in fitness, which would put the
Yariation is achieved through different training meathods and activities, which
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Chapter D3 |
otivational techniques for fithess gﬁf

RS A

Motivation is key if a performer wants o achieve their training aims. It
consists of external stimuli such as encouragement from others, as well as
personal reasons for training, helping to provide direction to behaviour.
Meotivation has many benefits. It allows the performer to put all thair effort
into each session, helping thern get the most out of their training.

motivational tool
focus on the en
he use of personal g

oal-setting over the short term and the long term can act a
adhere to the training programme week by week, and *
the types of motivation, the benefits for the

Types of motivatin

There are two gin | on — intrinsic and extrinsic.

¥ Intrinsic motivation -
the internal drivers for success

X

Intrinsic rmotivation is more personat to the performer and helps them to maintair;%
the long run. Use of extrinsic motivation can help spur the performer on ‘throughf
it is imporiant for it not to be overused as the performer may become reliant on B
consistently given for good performances.

COPYRIGHT
you to participate in sport, PROTECTED

tr|nS|c factors, or both? s one o &

Applied uchvﬂy
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Principles of goal-setting to increase and direct m&:s:
Goal-setting can be used to provide direction for behaviour and to maintain foqu
prograimme. However, certain principles of goal-setting must be apphied in arder:
encormpassed by the SMARTER principles of goal-setting. ~

g zoals should relate to the overall aims of the training pr
pecific an aspect of the performer’s sport/activity that needs |

Goals should be able to be monitored through some s
easurable as time taken or weight lifted.

[}

Goals should be tailored t: uick wins’ 1o be

Goals should b ir“tne capabilities of the perfo

ld be given a set duration in which to achieve:
gainst what was expected. :

E To prevent the boredom of training, goals should aliow
xciting excitement to maintain motivation. 5

zoals should allow a record to be kept for reference w
wecorded training programme.

- Case study

Michael Phelps used goal-setiing throughout

his career. When he was young he wrote down o
goal “ta win an Olympic gold medal’ before crossing it out
and replocing it with the goal “to make the Olympic team’.
Even then he was applying the SMARTER principle of
‘realistic’. He would go on 1o use goal-setting for the rest

of his career to motivate him towards 23 gold medals,
AN S

pplied uctivity
Create your own goal for o sport of your choice, which
meets all the SMARTER principies of goal-setting.
You should be able to justify how it satisfies ol
SMARTER principles.

GGoals are set over the short term and the long term.

Short-term goals are set between a day and a month in
duration, whereas long-term goals set out what the
performer wants to achieve over a longer :
Therefore, multiple short-term goals
or two higger long-term

COPYRIGHT
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, yer may set a short-term goal of giving 100% in the n
% 'ng line-up for the next game. Their linked long-term goal m
season to feature in the starting line-up for over 80% of games. From this, it is cle;
that are achieved within a month can lead to long-term goals set to be achieved i
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influence of goal-setting on motivation

Goal-setting is key to providing direction for behaviour and maintaining focus on
the training programme and offers the performer something to work towards tha

Providing direction for behaviour

Goals that apply the SMARTER principles are clear
on setting out what the performer is hoping to
achieve and when they are hoping to achieve it by,
All their behaviours, whether it be their attitude to
training, their social life, or the amount of sleep they

get, will be directed towards achieving the gn

increased fitness
By adhering to training and
maintaining the intensity of
training, the performer is able to
get the most out of training and
increase their levels of fitness.

increased participation
Having the motivation to train
helps to increase participation.
ftis important to find out what
rctivates certain people to
train and offer these incentives
1o increase participation rates
in sport.

Maintained training intensity
Being motivated for a training
session helps the performer to
meet the required training

Maintaining o

Goals inform the d
as all methods any
achieving the go

with the focus the

‘programme, as t
toward

improve
By attending &

d puti
cffort into 4 COPYRIGHT
tevels of fi PROTECTED

fransiate to |
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Chapters D1, D2 and D3: Revﬁgiamﬁ

Checking understanding questions

i.

2.

Deascribe the difference between aims and objectives,

Identify twao pieces of lifestyle information which would aid the design of a

training programme.
Define motivation.

Give two examples of extrinsic motivation.

Explain one way that goal-setting can improve motivation.
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Chapter Al

Chacking understanding
1. Reaction time

2. Aerobic endurance (1) and muscular endurance (1)

3. Power = Strength (1) x Speed (1)

4. Sprinters require a high muscle mass (1) in order to maxim mass that can be v

contractions (1)

5.  Power — any activities requiring e
Muscular endurance —

isrilents, e.g. sprinting, high jurmp
equires repeated contraction of a muscle, e.g;

open-water f/yin"
Flexibil § at requires a large range of movement at the joint, e.g. gy
Coordin ny activity that uses two or more body parts at the sarne tirme, e.g. s

basketbai er goal in rugby
Accept other appropriate responses.

Taking it further
1. eg. when sidestepping an opponent in rugby / performing a feint in basketball / drib:z
(or any other suitable examnples) f

2. Any two named components and supparting examples (max. 4 marks): :
Flexibility (1) in order to produce a large range of motion at joints in actions suc
® Strength (1) in order to maintain body position on the high rings (1) :
® Batance (1) in order to stay upright on the balance beam (1)

® Power (1} in order to leap into the air when performing a somersault (1)
{(or any other named companents and suitable examples)

3. Max. 6 marks from the following:

s Aerobic endurance is needed to maintain running intensity / prevent fatigue in
s Speed is needed in situations such as dribbling with the ball or chasing an opp
e Aerobic endurance is important for recovery between bouts of sprinting or hig
s Aerobic endurance may be more important for players in positions that cover a

® Speed may be more important for players on the wings Z
= Aerobic endurance and speed are not important for a goalkeeper :
@ Reaction time and agility are more important for a goalkeeper and are also impé
Accept other appropriate responses. :

4. Max. 6 marks from the following:
e Power is needed to hit the ball with speed
=  Coordination is needed to hit the ball v
opponent’s service box :

COPYRIGHT
PROTECTED

it of the racquet so that iY

o&y power in the swing of the racquet, as w

S Dlayer has two attempts at a serve, so they may wish to focus on pow

accuracy for the second serve

e The serve requires multiple subroutines that need to be linked together, which

@ (Good coordination allows for an efficient movemnent, meaning the tennis playe
maximise the power they get behind the serve

® Hand-eye coordination is required to focus on the ball at the same time as swin
the sweet spot (full extension of the body)

Accept othier appropriate responses.
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Chapters A2 and A3

Checking understanding
1.

2.

Frequency (1)

By calculating maximum heart rate (220 - age) (1) and using this value fo identify the \‘%
training zone (1), which is between 60% and 80% HR max (1} :

Any two from:
s Heart rate monitors

e Smartwatches / fitness trackers
2 (Mobile) apps

150 bpm (1)

Above 70% (1)

Any
e.g. by i3 kig the number of training sessions performed per week
e.g. by increasing the %1RM of gym exercises

e.g. by increasing the length of strangth training sessions

To recover between training sessions (1), allowing the body to adapt (1)

3 marks for:
e Heart rate max = 220 - age Qf 220 - 36

e Anaerobic training zone = 80-100% QR 184 bpm x 0.80 fo 184 bpm » 1.00
% = 147 bpm to 184 bpm

e Specificity — e.g. performing interval training to improve aerobic endurance neec"zz‘:
the full duration of a game (1)
e Individual differences - e.g. to develop the speed of a hockey player for whom h|
s Variation - e.q. to perform interval training sessions alongside agility training se§
components and maintain the motivation of the player (1)
Accept other suitable examples.

'”':'7
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Chapters B1, B2, B3 and B4

Checking understanding
1. Any three from: :
® Provides baseline data that can be used as a comparison to future testing in ord:
e Informs the design of training programmes based on test resuits that highligh
e Tosee whether the training programme is working by testing midway through
@ Provides the performer with something to aim for
e Allows the performer to set goals in line with the resulis

2. Any two from:
e  To ensure participants are aware of the test protocols
® To ensure participants are aware of any risks
@ To ensure participants are aware that they are fr
¢ To give participants the opportunity to as!
s To protect the person administeri

w at any time
he test

(1) will determine whether the results recorded w:t

nditions of the test environment (1) will determine how much of an effect:
playing surface will have (1)
s The experience of the person administering the test (1) will influence how weil th
resuits are recorded and analysed {1)
e Compliance with the test procedures (1) affects how closely steps are followed

4. 1 mark for:
The measure of whether the results of a test actually reflect the component of fitnes

5. Anytwo from:
e Multistage fitness test
® Yo-yo test
® Harvard step test
@ 12-minute Cooper run/swim

6. a. Coordination (1)
. 3 marks fon
e The participant stands 2 mn away from a wall
® The participant throws a tennis ball off the wall with one hand and catche
s The number of successful catches in 30 seconds is used as the test score

7. 4 marks for:
s {(liant A~ Normal weight
e (Client B — Underweight
s  Client C - Obese
e Client D — Overweight

Taking it further
1. Any two from:
® The grip dynamometer and the

both be costly, so test

% The 1RM tes

eis”/ squat rack / gym membership%

etform, so is less practical

en to analyse the results from both tests is minimal, so bath tests a A
® Only one participant can be tested at any one time for both tests (as equipment is §

2. 1mark for component of fithess and 1 mark for justification, maximum 2 marks: :
e Agility (1} - their rating on the liinois agility run test is below average, and they ¢
change direction quickly in response to the opponant’s shots (1) .

R

1RM and the grip dynamometer could take a similar amc“?

® Power (1) ~ their rating is only average on the vertical jump test, and they nee
2.g. during a sarve (1)

s Coordination (1} - despite having an above average rating on the alternate-ha
still improve their hand-eye coordination between racquet and ball (1)

Accept other suitable explanations.
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Chapters C1, C2, C3 and C4

Checking understanding
1. 8. Anytwo from:
e Low-to-rnoderate intensity
® Constant intensity
® > 30 minutes in duration
b. Fartlek training (1) and circuit training (1)

2. Anactive stretch is one that uses an internal force to stretch the muscle (1) whersas a

external force is applied to the body in order to stretch the muscle (1)

3. Anytwo from:
e  Training for muscular strength uses high loa
= Training for muscular strength uses ;

number of reps
e The duration of res
endurgpce.

The number/length of rest periods is greater when interval training for speed ¢

Taking it further

1. eg. rugby
@ Squats are relevant for improving strength when taclding or scrummaging
. Deadlifts are relevant to lifting in the line-out

Accept other suitable sports that require muscular strength/endurance and justification:

2. Any two from:

= Throwing a bail up in the air with one arm and swinging the other arm back to r
s Rallying with a partner to improve hand-eye coordination between the ball and !
e Juggling the ball with the tennis racquet to improve coordination between ball &

Accept other suitable examples.

3. eg.cicket
Warm-up {sub-max. 3 marks}):
® Pulse raiser to increase heart rate / blood flow to working muscles
® &.g. running around the boundary of the pitch
® Mobiliser to increase range of movement at the joints
@ e.g. swinging the arms in circles / using resistance bands for shoulder mohbility

® Stretches to increase the flexibility of muscles / pliability of ligaments and tendo}
@ e.g. stretching the main muscles used in cricket (shioulder muscles and leg muscs

Cool-down (sub-max. 3 marks):

e Light activity to gradually lower pulse and breathina
® e.g. jogging between two sets of cones
e  Stretching to return muscles to pre
e e.g. shoulder reach-th
Accept other appropriats

move lactic acid

ivities in the warm-up/cool-down.
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Chapters C5 and C6

Checking understanding
1.

Taking it fu

1. Public provision — 1 mark for any disadvantage and 1 mark for the impact on Patricia:

Advantages — any one from:

e Sports provision is tailored to the needs of the local area

= Cost of participation is low, making it accessible for people with a low disposa
@ Can provide a range of sports and physical activity opportunities

Disadvantages — any one from:

e Requires volunteers who are willing to give up their free time to run a club

s Provision of sport may stop if consistently operating in debt due 9 a lack of pay
hiring facilities

Accept other appropriate responses.

Any two from:

® Increased flexibility of connecti

& Increased muscle lenath:its

® Increased range
S

dons/ligaments become maor
biomechanical effect of stretching {1)
joint (1) due to the increase in flexibility of ca

® Basic, poorly maintained equipment and facilities lacking range (1), meaning the;
part int / eguipment may be out of order (1}

e Lack of specialist provision for different groups {e.g. people with disabilities) (1
accessibility in and around the facility / activities will be inappropriate for som

® Limited additional services (e.g. créche or cafeteria) (1), meaning there is little
beyond cheap pricing (1)

Private provision - 1 mark for any disadvantage and 1 mark for the impact on Patricia%
s High cost of using facilities (1), meaning that participation is only affordable to t

income (1)
® Many private facilities have an image of exclusivity (e.g. golf members being p
such facilities intimidating (1)

e Access to members only {1), meaning there is littde oppartunity to try out facili
Accept other suitable answers.

2 marks for:

s The heart is able to contract with greater force and increase the delivery of bl@o‘f”

the muscle :
= Chiwetel is able to work at a higher intensity for fonger as the muscles are able §
and delay fatigue
Accept othier appropriate responses.
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Chapters D1, D2 and D3

Checking understanding
1. Aims are what the performer is wanting to achieve overall with a training programme:t
is planning to achieve their aims (1)

N

2. Any two from:
e Smoking status
= Alcohol consumption
® Diet
e Sleep quality/quantity
e Previous or existing health conditions
s Stress levels
Accept any other suitable example.

3.  The external stimuli and reasons,

ulate and provide direction for b

s Medals

e Awards

s {ertificates

Accept other suitable examples.

Taking it further :
1.  eg. toimprove body composition, a suitable aim may be to move from an overweigh%
category (1), and objectives could be to perform thres interval training sessions a weey
energy balance (1) E

2. eq. qualify for regicnal/national compstitions / improve personal best time / improveé
the 1500 m {e.g. speed and muscular endurance) 5
Accept other suitable examples.

3. Anyone from:
® Provides direction for behavicur (1) so that the performer completes all pianned§
& Maintains focus on the task in hand (1) so that the performer is fully dedicated to &
Accept other suitable explanations. f
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