Preface

Why you should read this book

A little effart [this is a short book) will help you design better experiments, and desigr-
ing better experiments will make your life richer and happier and possioly easier! First
of all, collacting data to test theories is the very essence of science—no matter what
sort of scientist you aim to be, you really need to be able to design good experiments
yourself and/or evaluate other scientists’ experiments. So don't fool yourself by
pretending experimental design doesn'L matter to you, We are confident that whether
you have never designed an experiment before or whether you have been daing it for
some time, there are ideas in this book that will improve your confidence and ability to
design and evaluate data collection. Don't fool yourself inta thinking that experimental
design is an abstruse exercise in applied maths that is beyond you, Flick thraugh this
book, there is barely an equation, and we have spent four editions honing our explan-
ations to make them as clear as possible—without a shadow of doubt, if you read

this book, then you will understand it and you will be a better sciertist far it. At the
opposite extreme, ba wary of thinking that experimental design is so simple that this
book st worth your tirme, IF that were true then the world would nat be littered with
student lab reports with low grades because the student made basic mistakes in ex-
perimental design, and manuscripts by professional scientists that will never become
published scientific papers for the same reason. I you read this boak then for the rest
of your scientific life you will design experiments that give clearer answers to more
mnteresting questions, using less of your time, fewer resources, and simpler statistics,
Mot only that, but you will get more from every scientific paper you read and every
soentific Lalk you listen to, The upshot of these benefits is that you will be a better
soentist and a happier persan. Given all that, the question really is why on Earth should
you not read this book?

Why not to read this book

you want a book on statistics this is not it. We do explore links between experimental
and statistical analysis throughout the book. but this book has very little to

f1 you about formal statistics. If you want an encyclopaedic tome covering every

ble experimental design, then we cannot offer that either: that would be a boak
ten times the size. What we do offer is to give you an understanding of the

ng philosophy comman to all experimental designs, and a clear introduction
logy—these will help you to read books and papers that offer cormplex

but here we only look in depth at relatively simple designs. But ‘simple’ does
me=n toy'—the latest issues of the very best scientific journals have articles

< on experiments no more complicated that the ones we cover in this book, and
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mast sciertists will go through their whole career without having to delve into more

complicated designs,

Why we felt the need to produce yet another edition of

the book

In truth, some typos aside, there is nothing that was downnght wrong in any of our |
previous editions, With each new edition we Fave been responsive to feedback from
reacers and from our own dewelopment 25 scientists to come up with improvements

in howy we communicate the basic ideas of experimantal dasign. This revision has

besn much maore sweeping that the previous two. We have extensively rearganized
and rewyritken so as to emphasize linkages between different aspects of experimen-
tal design more effectively. Thus we think this book should function both to give you
quick answers when you have a very focused guestion and to give you a solid overview
of the overarching concepts of experimental design. From that perspective, we hope
that you read the book at least ance frarm cover to cover, and then keep it to dip into
quickly as and when reguired.
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Learning features

Key definitions

Ihere is alot of jargon associated with experimental design and
statistical analysis, We have not tried to avoid this. Indeed, we
nawe deliberately tried to introduce you to as much of the jar-
gon as we can, By being exposed to this jargon, we hope that t
will become second nature to you to use—and understand—it.
This should also make reading maore advanced texts and scien-
tific papers an experimental design less daunting. However, to
make negotiating the minefield of jargon more straightforward,
we have increased the number of definitions of key terms pro-
vided and increased the level of detail in all defiritions. Each kevy
word or phrase is emboldenad at the point where we first use it,
and is given a clear definition in a box nearby.

Statistics boxes

To emphasize the impartant link between good experimental
design and statistics we now nclude 2 number of statistical
bomes, These boxes should help you to see how thinking about
design helps you think about statistics and vice versa. We have
added the boxes at points where we think that keeping the
statistics in mind is particularly useful and include poirters in
the main text to each Do



Self-test questions

The rmone you think about experimental design, the easier
designing robust experiments becomes. To get you thinking
while you are reading this book, we include a number of self-test
guestions in every chapter. Often there will not be a clear right
O wrang answer to & question, but sugpested answers ta all
guestions can be fourd at the back of the boaok.

Take-home messages

To help to consolidate your thinking, we end most sections with
a take-home message, By including these throughout the text
we hope to give you animmediats opportunity to evaluate your
understanding of a section before moving on

Boxes and online supplementary material

We have aimed to produce a book that can be read from cover
to cover, and so have tried to keep unnecessary details out

of the main text. However, in areas where we feel that more
details or more examples will lead to a fuller understanding of a
concept we have included supplementary boxes. Where there is
(to our mind) really interesting matenal that will not be strictly
relevant to all readers, we have not included that material in the
pook itself, but lodged it on an associated website fwinw.oxford-
textbooks.co.uk/orc/ruxtondes). We paint to this supplemen-
tary material at appropriate points throughout the book,

Chapter outlines

Preface ix

Q3.1 In a survey of
killed badgers it was
that those with Righer levels
intastinal parasitas had lower
badyweights: can we safely
concluce that intestinal
parasites cause weight
there a plauvsble third

TN Ol Sl T e e Bt e e
02 A PO NG e T G

N RS TP Y——.
TP

wirabkty. The migh ooor becesh ROEERG yor
s gonzelic chass Fom o d Fered supplins ethe
ot fior pour patn dsnas retead of ore o e
e i S sl in She spme eseior

far one; or twen gilferant
qoLr plarts in thres diffenemt

uon wariatcn amoogst cur samples wil increase

g oF e it e of GM Sl o oy shedl thickrees
2 g cation s B 3] Lat's reburm b This aeangie b
e fo e sk o v meymple we s pong i e

i B 5 e nplly o e b an e ool on dhe thice-

B0 Beage regucton of Dd-mm O 1D put il in tenTs

T L N0 (Yerntion Fonas of G4 el Tl from tra

In Chapter 4 we used th
kg think about variation

theer i queest 1o rh whethes GH feed affecs shed

w e e Lanss of 8 Topusad rmsesrch Dueston, you g
e A Moy nnobes eakie g crfooeed otservatiore of HH

M sabed more crohrms tan oo

www.oxfordtexthoaks.oo.fed petant proaipars Sabake tretiew 2k ahoat

St dar, PV e S 0 O [errTEEng At ol B s Fama
o s aevcm, Dl boe crancaswdl irsese

Most chapters begin with an outling of the main points coverad by that chaptear. These
outlings should help you to prepare for what is ahead, The outlines will also provide an
easy way for you to dip in and out of the book during subsequent readings.

Chapter summaries

Every chapter finishes with a summary of the most important points covered in that
chapter. By reading through this list you should be able to reassure yourself that you
nave got everything out af the chapter that you can, or go back and read sections

again that are not yet clear in your mind.
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Flow chart

The exact process of designing an experiment will vary considerably between studies,
Mevertheless, there are key stages in the design process that will apply to most, if not
all, studies. The flowe chart at the end of this book is intended to summarize and guide
you through the main stages of designing an experiment, We have indicated at each
paint in the chart the sections of the book that ara most relevant.



