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Preface

Sport and exercise science is a fast-evolving discipline within
the sciences. Its foundations began within physical education
and evolved through health and physical education and the
study of human movement science and kinesiology to
become a stand-alone discipline within the sciences. As the
discipline has evolved, the number and complexity of the
practical skills required of professionals in the field have
developed.

While practical work forms the cornerstone of all
scientific knowledge, the training required in sport and
exercise science is wide, covering the areas of physiology,
kinanthropometry, biochemistry, statistics and nutrition, as
well as the generic skills of working in teams, critical
thinking, information literacy and communication. To be
successful in these areas, students must develop a number
of specific skills and abilities, ranging from those required to
observe, measure, record and calculate accurately, to those
associated with operating equipment in both the laboratory
and the field. Students must also develop an ability to
communicate information effectively in both written and
verbal form. This book aims to provide support and guidance
that will help students of exercise and sport science to
maximise the development of their skills and abilities in all
these areas.

The book has been written for students taking
undergraduate and postgraduate degree courses in exercise
and sport science. However, it will also be relevant to those
taking related courses such as clinical dietetics, biomedical
science, allied health and medicine. As with the other books in
the Practical Skills series, we have tried to write in a concise
and user-friendly style, giving key points and definitions, real-
world illustrations and worked examples, tips and hints, "how
to' boxes and checklists — all designed to assist the student to
become a better practitioner.

The book is a labour of love for the authors. The material
included in Practical Skills in Sport and Exercise Science has
been selected on the basis of our extensive teaching
background and professional experience in working with
both athletes and the general population as sport and
exercise scientists. We hope that students will find this
book useful in both the laboratory and the field, as well as in
clinical and industry placements and during project and
research work. The book is not intended to replace
conventional laboratory handbooks or study guides, but to

provide information that will help students to maximise their
learning. The book covers a wide range of general
procedures such as preparing graphs, presenting research
projects and tackling statistical analyses. We hope that
lecturers will find that the text is an effective way to
supplement the information given in practical classes, by
acting as a highly comprehensive resource that exercise and
sport science students can use across their whole degree
programme and beyond as a ‘must have' reference guide on
their shelves.

Practical Skills in Sport and Exercise Science also aims to
support the development of a broad range of skills. There
are chapters dealing with the evaluation of information, the
use of online resources and technologies, revision and
examination skills. Given the breadth of material covered,
we have tried to focus on the broad principles and key
points, rather than providing recipe-like solutions for every
potential scenario. However, each chapter is supported by a
section giving key sources for further study, including
Websites and conventional printed texts or key papers
relevant to the topics discussed.

The writing of a comprehensive book such as this is
demanding on both time and energy. It is also a team effort
for all those involved. We would like to take this opportunity
to thank the following colleagues and friends who have
provided resources, comments, ideas and constructive
feedback at various points during the writing of this book:
Aaron Coutts, Greg Rowsell, Aaron Scanlan, Rob Stanton,
Bill Aspden, Mitch Duncan, David Kelly and Jonathon
Brown. To the Pearson Education team, especially Rufus
Curnow and Dawn Phillips, thanks for your guidance and
professionalism in working with us from afar. Finally, to our
wives, partners and children, especially Claire, Rebecca and
Megan Reaburn, Katie Dakin, Polly Reed, Angela Jones and
Mary Weyers, a heartfelt thanks. This one's for you.

PETER REABURN
BEN DASCOMBE
ROB REED

ALLAN JONES
JONATHAN WEYERS
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Guided tour

23 Your approach to practical work

All knowledge and theory in science has originated from practical
Develaping precticsl skils - these will  observation and experimentation: this is equally true for disciplines as
include: diverse as training programming and protein synthesis research. Practical
. experiments work Is an impartant part of most courses and often accounts for u
significant proportion of the assessment marks. The abilities developed in
practical

« rocording classes will continue o be useful throughout your course and
« analysing and intarpreting data beyond, some within science und others in kny career you choase (see
* reporting/presanting. Chapter 1).

Being propared

Key Points highlight critical
features of methodology.

well in advance. Do not ga into & practical session assuming that

KEY POINT You will get the most out of practicals (f you prepare
| everything will be provided, without any input an your part.

The main poiats o remember re:

* Read any handouss in advance: make sure you understand the purpase
of the practical and the particular skills involved. Does the practical
relate (0, or expand upon, # current topic in your lectures? I there any
additional preparatory reading that will help?

* Tuke slong appropriate textbooks, to explain aspects in the practical.

* Comsider what safety might be -am. and any precautions
you might need to take, before you begin (p. 158)

+ Listen carefully to any introductory guidance and note wny important

points: adjust your schedule/handout as necessary

Using taxtbaoks in the lab - take this
book slong 1o the relevant classes, so
that you can make full use of the
Information  during  the  practical
nassions,

Safety Notes highlight
specific hazards and
appropriate practical steps
to minimise risk.

« Organise your bench the make sure your
Iab boak is adjacent to, but not within, your working area. You will
often find it easiest 10 keop clean items of glassware etc. on one side of
your working space, with used equipment on the other side.

« Write up your work as so0n a5 possible, and submit it on time, or you
mny lose marks.

« Catch up on any work you have missed as soon as possible — preferably
before the next practical session

Gatting to gripy with human wehica ~in  Ethical and legal aspects

addidon to any moral Implications of v, it nced to consider the ethical and legal implications of sports and
TOSBBICN o, reise science af several points during your studies.

issues within your ® Safe working means following a code of safe practice, supporied by

Tips and Hints provide useful hints and practical advice, and

legslation, slongside & maral obligation to avoid harm to yourself and
other, 43 discussed in Chapter 24. For sport and exercise science, this
s s cly pesfning mdhod for Wi you e socspatent s
are appropriately

Al exercise science methods should comply with generally accepted

Skilts torminology - different phrases
may be used to describa transferable
skifls. depending on place or cantext.
Thess include:

* UK: core skills, key skills, cammon
skills, transtarable skil

» New. | skills;

+ Canada: jability skills:

+ US: basic “skills, necessary skilis,
ince how.

the individuals involved and the nsture
of the task.

n apprecistion
iy Retee lsinoe il
studins.

standards

moral and scientific standards, and conform ta existing procedures and

Fundamantal laboratary techniques 183

The importance of transferable skills

Transferable skills sre those skills that apply ucross a variety of jobs
and life contexts. They are known by many other names, depending on
the country in which you are studying. Transferable skills arc taking on
ipimeE pbiaa o ek Gt By e all industries
bow seek 10 csure business success by recrui retaining
employees who have & variety of skills and pmml Almhulu. a5 well
as the specific technical skills required in exercise and sport science.

Transferable skills are increasingly important because jobs today
require flexibility, initiative and the ability to undertake many different
tasks. Jobs are not as narrowly. prescribed as in the past and arc
generally more service-orientated, making information and social skilis
increasingly important. Universities and colleges are also interested in
the development. of transferable skills as they encourage leamers 10 be
more reflective and self-directed

This chapter outlines the range of transferable skills and their
significance o sport and exercise scientists. It also indicates where
practical skills fit ino this scheme. Having & good understanding of this
topic will help you to place your work at university m & wider context

will be useful when carrying out personal development planning (PDP) as
part of your studies.

The range of transferable skilis

Tables 1.1 und 1.2 provide 4 compreheasive listing of niversity-level
ransferable skills under up to cight skills categories. There are many
possible classifications — and a different one may be used in your
institution or field of study. Note particularly that ‘lesrning skills', while
important, and rightly emphasised st the start of many courses,

mmm only a subset of the Sl acquired by most university
student

The p)mue Pyl S0P 10 m title of this book indicates that
there is & special subset of tran skills related to work in the
laboratory or field. However, umm.h this text deals primarily with
shills and techniques required for laboratory practicals, fieldwork and
associated studies; a b range of material 1s tncluded. This is
skille concerned ure important, not only in sport and
exercise sciences but also in the wider world. Examples include time
management, evaluating information and communicating effectively.

KEY POINT Sport and exercise science is essantially a practical
arsa of study, and tharefors involves highly daveloped laboratory

curriculum time you will spand an practical work in your course.

The word ‘skill’ implies much more than the robotic learning of, for
example, 3 laboratory procedure. Of course, some of the tasks you will
be asked to carry out in practical classes will be repetitive. Certain

Study and wamination sklls 3

are highlighted in the text margin.

Definitions of key terms and concepts
margin.

\ydration ~ normal stata of bady water
wance of dehydration  ar

Dahydration - of water loss
o T oot veRer nakne

duficits leading to orthostatic symptoms.
- & state of axcess water

Urine apecific gravity - the density (mass
per volume) of & urine sampla compared
16 pure water.

Measuring hydration status
and body temperature

Body water halance is the net difference between fiuid intake and fluid
loss. Large variations in fluid intake are controfled by the kidneys,
which can produce more or less urine deponding on changes m body
water voliumes.

‘The routes of water Intuke are gastrointestinal, from food and fMluids
consumed, and metabollc from biochemical reactions. The routes for
water Joss are the urinary system via the kidney (uring), the respiratory
syatem via the lungs und respiratory tract (water vapour fn breath), the
skin (sweat) and the gastrointestinal system (faeces and vomit),

Minor changes in daily water balince are casily restored. However,
exercise and onvironmental siress can dramatically alier the body's
water balance, sports and
overall health. Thus, assessment of both hydration status and body
temperature fs an important skill for the sport and exercise stience
student 1o learn.

KEY POINT Hydratian asssssment techniques vary greatly in ihsic

b«_-un of limitations such as
circumatances remont (roliability), eese and cost e
application Admpnum, -w-mww for detecting small changes in

Hydration status

The techniques used by sport and exereise scientists to assess hydration
stutus ure summarised in Table 32,1

Table 32.1  Summary of hydration sssessmant techniques

Toohniaue Advamages

Complex markers
Total body watar (dilution)

Accurats, raliabila, 'gold standard”

Disadvanages

Complax procedurs, sxpansive, neads
basaline

Piasma csmoatity ‘Accurate, refisble. ‘goid standard” ‘Camplex procedurs. expensive, invasive
‘Simple markers "
Urine concentration Eny. rapi &
contounding factars
Body mass Eany, rapid, tima body
‘camposition
Othver markers
Plasma volume Y expansive, Invasive,
Bioimpadance Easy, rapid Wi en SN bl ndenir.
many confou
Saliva (osmolaity) Eany, rapid gty variabl, ety sordounding tatrs
Physical signs such as Easy, rapid ‘00 generalised. subsctl
inass and headache

Eavy and reliable

Davelops too lata and quanchad too saan

228 fanic Iaborutory procadures

are highlighted in the



‘How to’ boxes and Worked

Measuring muscle strangth and endurance

Table 402 tor

Excabent  wwngs  Avesgs  wvewge  Poot
e > 1238 o1 37 o3
Famale. <) 0 0
Dats sdapted trom Devis 2000

Examples set out the essential
procedures in a step-by-step
manner.

Figures are used to illustrate
key points, techniques and
equipment.

Fig. 40.4 The movemant duting & chin-up.

W8 Memuing physiolgicel capasities

~

tor tasting. Inilally this will
Include loading the wwights rmauired for & warm-up (<S0% TAM
maxl,

Prapace the bench press

10 tha participant of the test. B
sure 10 include the number of repetitions, the weight to be lifted
andt any wxplanstions that may be required. Ensure that
ihe participant prepares themsaives for the test, #s described in
Chapter 26
Ask the participant 0 lie down on the bench on thele back. The
participant can self-select the handgrip width 10 be used for the
tost, aithough this should remein consistant across afl tast
attompts and sessions. I necessary. the distance batwoen the
hands should be mussured 10 ensure consistancy.

Instruct the participsnt to complets the it when they are resdy
A vali attampt ls where the athiets lowers the ber to the highast
point of the chest in » controlied movement. The participent
should pause briefly and then (fl the bar until full extension of the
wibow is achieved (sew Fig 405 for an example!

Observe the participant during the test and watch for smy
technical wrors that may cuuse the test to be invafid. Thuse
Includo:

folling to make contact with the chest;
houncing the bar off the chast

ruising wither 1ot off the bench or ground:

umumal path of the bar compared fo that otmervesd in warm-up:
an uneven i Sevel acroms the 1t

waiting for longer than two seconds betwesn repetitions.
Rapet the test untll the participent cannot way furthar.
hw—h(mm.ulnnmswmﬂmb—lﬁwlllv

Record the participant’s highest waight liftsd. The rasults from

normative dats for the bench press from e similar populstion
(Tabshe 40.9)

Knight, 1994)

Common field tests

Table 412 Table s6d to estimats VO,max from the level and shuttl number reachied in the MSFT (Handcock and

Toxt references
Gure, C. (000) Phystolagieal Tepts fow Elite Athletes.
Human Kinetics, Champaign, 1L

Sources tor turther study

American College of Sports Medicme (2010) ACSA>
Guidelines for Exervise Testong amd. fih
=dn, Lippincott and Wilkins, Baltimore,
Maryland,

Winter, EM., Jones, AM., Davison, R.C., Beomley.
PO and Merer, T.H. (2007) Sport and Esercie

Handoock, P.J. and Knight B. (1994) IHleﬂq
Science.
Wellington.

Vol 1 Sport Testmg. Routledge, London.

Maasuring physisiogesl capecities T

Sl units and their use

Exampte Incorreet stybe Correct styiw
Kitogram X -
ewtin » N
e . I
smomrs N A
e V Y
e, - -
ot el i
Liograne sos ~
contimetres. cm om
ey Miogram mwire s * Mama?
100 mwtras 00
2 moles 2 mol
Somi 50mL
migimin g min
o 0oy
. om
nw an
1,500,000 1200 00
1000 1000 o 1 000

axpressing
80k or 80kge.

t—m e gt
u-v
v-a

%‘n' -

Example 80Ky is the cormect wey of
# parson’s body mass, not

hrmnn(-l
'lBlQNJDmanwNmu

= While litre and metre are accepted spellings across the workd, the
alternative spellings liter nd meter can be used in the United States.

» Abbreviations (e g kg and symbuls (eg %) of measuring units should

abbreviation should be wed 1o espress a permon's mass of 60 kg.

» Abbreviations should ot be capitalired unlem amociaied with a
person’s name. For example N (Newton), W (War), € (Celsin) und
K (Kelvin)

o Full stope (ko calied periods or full points) are only wed for the son-
metric abbresiations for lnches () or a1 the end of 3 sntence. A
wpace i also required between & mumeral and i wnit

» When speliing out 3 fwo-component it #ach 4% DEwton metre, ww =
apace between the words: do 5ot use & hyphen (pewton-metre) or ik
the words without & space (newtonmictre).

« Decimal points are shows a3 4 ot an the line (e 3.2)

* Unit ubbreviations are not mived. This, do not ue tems such s
“newton m' or

« Do not mix mumerals and patmes. Thas, @ foroe shood be 00 N, ot
500 pewtoms or five hundred N

* Separate symbols in two-compastment by & wpace to avoud
cosfusion with prefixes (e.g. 200 m & [metre secunds] i differsst from
200 s [milliseconds]),

& The SI style of expressing pr in combined units such ws litres per
minute, is 1o use & space preceding the unit with its negative expancat
Ths, lres per misute becommes L anin

Sources for further study — every chapter is
supported by a section giving printed and

electronic sources for further study.

E.\amples are included in the margins to illustrate
important points without interrupting the flow of the

main text.
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The importance of transferable skills

Skills terminology - different phrases
may be used to describe transferable
skills, depending on place or context.
These include:

e UK: core skills, key skills, common
skills, transferable skills;

e Australia: generic skills, graduate
attributes, key competencies,
employability skills;

e New Zealand: essential skills;

e Canada: employability skills;

e US: basic skills, necessary skills,
workplace know-how.

Using course materials - study your
course handbook and the schedules for
each practical session to find out what
skills you are expected to develop at each
point in the curriculum. Usually the
learning objectives/outcomes (p. 24) will
describe the skills involved.

Example The skills involved in team-
work cannot be developed without a
deeper understanding of the inter-
relationships involved in successful
groups. The context will be different for
every group and a flexible approach
will always be required, according to
the individuals involved and the nature
\of the task.

J

Transferable skills are those skills that apply across a variety of jobs
and life contexts. They are known by many other names, depending on
the country in which you are studying. Transferable skills are taking on
increased importance in many countries. Employers across all industries
now seek to ensure business success by recruiting and retaining
employees who have a variety of skills and personal attributes, as well
as the specific technical skills required in exercise and sport science.

Transferable skills are increasingly important because jobs today
require flexibility, initiative and the ability to undertake many different
tasks. Jobs are not as narrowly prescribed as in the past and are
generally more service-orientated, making information and social skills
increasingly important. Universities and colleges are also interested in
the development of transferable skills as they encourage learners to be
more reflective and self-directed.

This chapter outlines the range of transferable skills and their
significance to sport and exercise scientists. It also indicates where
practical skills fit into this scheme. Having a good understanding of this
topic will help you to place your work at university in a wider context.
You will also gain an insight into the qualities that employers expect you
to have developed by the time you graduate. Awareness of these matters
will be useful when carrying out personal development planning (PDP) as
part of your studies.

The range of transferable skills

Tables 1.1 and 1.2 provide a comprehensive listing of university-level
transferable skills under up to eight skills categories. There are many
possible classifications — and a different one may be used in your
institution or field of study. Note particularly that ‘learning skills’, while
important, and rightly emphasised at the start of many courses,
constitute only a subset of the skills acquired by most university
students.

The phrase ‘Practical Skills’ in the title of this book indicates that
there is a special subset of transferable skills related to work in the
laboratory or field. However, although this text deals primarily with
skills and techniques required for laboratory practicals, fieldwork and
associated studies, a broader range of material is included. This is
because the skills concerned are important, not only in sport and
exercise sciences but also in the wider world. Examples include time
management, evaluating information and communicating effectively.

KEY POINT Sport and exercise science is essentially a practical
area of study, and therefore involves highly developed laboratory
and field skills. The importance that your lecturers place on
practical skills will probably be evident from the large proportion of
curriculum time you will spend on practical work in your course.

The word ‘skill’ implies much more than the robotic learning of, for
example, a laboratory procedure. Of course, some of the tasks you will
be asked to carry out in practical classes will be repetitive. Certain
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Table 1.1 Summary of Australian Chamber of Commerce and Industry and Business Council of Australia transferable
skills (Australian Chamber of Commerce and Industry and Business Council of Australia, 2002)

Transferable skills

Communication skills that contribute to productive and harmonious
relations between employees and customers

Teamwork skills that contribute to productive working relationships
and outcomes

Problem-solving skills that contribute to productive outcomes

Initiative and enterprise skills that contribute to innovative
outcomes

Planning and organising skills that contribute to long-term and
short-term strategic planning

Self-management skills that contribute to employee satisfaction
and growth

Learning skills that contribute to ongoing improvement and
expansion in employee and company operations and outcomes

Technology skills that contribute to effective execution of tasks

Relevant chapters in this textbook

4,7,10,11, 12,13, 14, 15, 16, 17, 22, 47, 48
3,16, 17,21, 22

8,9, 10, 11, 12, 16, 17, 18, 21, 22, 52, 53, 54
3,8,9,10, 11, 12, 14, 15, 16, 17, 18, 21, 22, 52, 53, 54

2,10, 11, 12, 13, 15, 16, 17, 19, 21, 22, 26, 46, 47, 48,
50, 54

2,3,4,5,7,8,09, 14,15, 16, 17, 22, 47, 48
4,5,6,7,8,9,6 10, 11, 12, 14, 15, 16, 17, 18, 19, 21, 22

8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22, 46,
47, 48, 49, 50, 51

Table 1.2 Example of a university list of transferable skills (taken from CQUniversity’s Management Plan for Teaching
and Learning, 2006-2011)

Generic skills

Monitor the environment, develop strategies and capitalise
on change

Acquire, evaluate and use information effectively
Solve problems and apply scientific reasoning

Attributes

Enthusiasm for and commitment to their work

Self-confidence in managing themselves and others

Use information technology

Apply discipline-related theory to practice in both familiar

and unfamiliar situations

Function effectively as team members and as team leaders

Communicate effectively

Critical, creative and strategic thinking
Ethical behaviour towards others

Capability in and commitment to upholding professional
values and ethics

Commitment to learning throughout life
Willingness to challenge current knowledge and thinking

Frequent reflection on and realistic evaluation of their
performance and their plans to achieve personal and
professional goals

Readiness to participate in and ambition to lead regional and
global societies, in both professional and personal roles
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techniques require a high level of skill and attention to detail if accuracy
and precision are to be attained, and the necessary competence often
requires practice to make perfect. However, a deeper understanding of the
context of a technique is important if the skill is to be appreciated fully and
then transferred to a new situation. That is why this text is not simply a
‘recipe book” of methods and why it includes background information, tips
and worked examples.

Transferability of skills

Transferable skills are those that allow someone with knowledge,
understanding or ability gained in one situation to adapt or extend this
for application in a different context. In some cases, the transfer of a
skill is immediately obvious. Take, for example, the ability to use a



