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Preface

Getting the most out of this book

We write this section with some uncertainty since we rarely read a preface in
a book and wonder if anyone is going to read what we’ve written here. None-
theless, there are several important things we need to explain to you to enable
you to get the best out of this book and its Online Resource Centre, so we’d
encourage you to take a few moments to read on.

Who should read this book?

This book is primarily written for undergraduates who wish to develop their
understanding of designing, carrying out, and reporting research. We antici-
pate that graduates, although familiar with most of this material, will find
this book and its Online Resource Centre to be a useful reference too. We
have therefore used examples almost entirely drawn from real undergraduate
and some graduate research projects. We are indebted to all our students who
have allowed us to use their ideas and data in this book.

Content

The content is designed to take you through all the steps you need to follow
when choosing, planning, evaluating and reporting undergraduate research.
The content is therefore laid out in a number of sections:

How to choose a suitable topic for undergraduate research (Appendix a)
Section 1: Planning an experiment (Chapters 1 — 4)
Section 2: Handling your data (Chapters 5 — 10)

Section 3: Reporting your results (Chapter 11).

In addition, in the appendices, we have included an explanation of the
mathematical processes used in the chapters (Appendix e), a decision web to
help you plan your research (Appendix b), and a summary of the information
you need to choose the correct statistical test to test hypotheses (Appendix
c).

There is a close and essential link between planning research and under-
standing how statistics fit into this process. We have demonstrated these links



Preface  xxi

in Section 1 by cross references to content in Section 2. In Section 2 we have
included an overview at the end of each chapter on statistics explaining how
this relates to experimental design.

Getting started

You may be coming to this book with very little in the way of training in
maths. If you do not know how to calculate this sum (4 3)%/2, or if you do not
recognize the symbols < or >, then we suggest you first look at Appendix e
and the additional examples on the Online Resource Centre.

You may wish to analyse data you have gathered from an experiment car-
ried out in your course. For this we suggest you start with Appendix c. which
will then direct you to the correct sections in Chapters 5 to 10.

You may wish to prepare a critique of published research. The chapter that
considers this is Chapter 2, with cross-referencing to earlier and some later
chapters.

If you wish to design a research project and you are familiar with terms
such as variable, parametric, aim, hypothesis, etc., then go to Appendix a and
Chapter 2. If you are not familiar with these terms still refer to Appendix a,
and then continue from Chapter 1.

Learning features

Sign posts
7.1 Chi-squared goodness-of-fit test

There are a number Of ways we have tned to help you Key points In some experiments, you may have a reason for expecting your

quickly ﬁI]C] the information you necd. We have inc]uded data to be explained by an equation or particular ratio. You may analyse data to
. . examine whether your data fit this a priori expectation. If your data are counts
Chaptef (‘IH a I'lthShCll’) and section <‘Key pOlntS’) sum- or frequencies, one of the most common statistical tests used to test this type
. . . of hypothesis is the chi-squared goodness-of-it test.
maries. At the top of each chapter in Section 2 we have
il’lCl uded b()th an i[]tr()duction and a guide to ChOOS‘ There are three types of investigations where you may use a goodness-of-
fit test:

ing the correct statistical test for that chapter. All these

1) You can reasonably argue that all samples should have the same

chapter specific guides are integrated in Appendix c.

Key terms

We know that most people will dip in to this book and so we have included
a glossary of most terms that you need to be familiar with towards the end.
Key terms are shown in coloured type the first time they appear; definitions
of these key terms then appear in the glossary at the end of the book.

Boxes

In our experience we have found that students best understand the statistics
element of this book if they first use a calculator to work out the calculation.
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Therefore we have arranged the statistical information
BOX 7.6 How to calculate a 2 x 2 chi-squared test for association

T AW in boxes with general details and a worked example for

This calculation is given i YOU to fO] l Ow.
Resource Centre. All valug :

five decimal places. | In the calculations we’ve included in this book we

1. Hypotheses to be tested 1. Hypotheses to be tested | have rounded all values, usually to five decimal places.
H,: There is no association between the rwo H,; There is no associatiof g S : . g

e cics (Copava nemoralid. IOWEVET, WeE carried ourt all the calculations using all

habiat (hedgerow and wq decimal places (as you should). This means that some of

H;: There is an association between the two H: There is an associatiof

variables. species (C. nemoralis and| Our sums do not appear to quite add up. Any minor dif-
(hedgerow and woodland} s % .
- - ‘ ferences in the calculations should be the result of this
2. Have all the criteria for using this test been met? 2. Have all the criteria for;ﬁ )
Yes e answer o 4. | rounding of values.
3. How to work out expected values sowtoworkoutexpectel  In the boxes some the mathematical steps have not
In chi-squared tests for association, you have no a Look first at the expected S - .
priori expectation against which to compare your 1 in Table 7.12.Tocalcul§ been mduded. WC have therefore lnCIUdCd the fu“ Cal'
bserved data, Instead, th ed val ke the col I for | ; : .
e e e L nenlmm 2} culations in the Online Resource Centre. We have also

included an explanation of how to use SPSS, Excel, and
Minitab to carry out the same calculations in the Online
Resource Centre.

& RGOS PRIETSGE 3 Questions

same time as the rest of the investigation,

To help you check your understanding of the topics cov-
In the experiment described in Example 2.2 on the antibacterial properties of

triclosan and tea-tree oil, are any controls needed? If so what? cred by this bO()k we haVC included a numbcr ()f (.]UCS'
tions. The answers are provided at the end of each chap-

A control may not always be necessary, For example, in an investiga- . . . X
ion i cffect of temperature on the behaviour of Omiscus asellus | ter. More questions are included in the Online Resource

Centre.

Online Resource Centre

Research Methaods for the Biosciences is more than just this printed book.
The Research Methods for the Biosciences Online Resource Centre features
extensive online materials to help you really get to grips with the skills you
need to carry out research work. This can be found at:
www.oxfordtextbooks.co.uk/orc/holmes2e/

oxioxn [l @D ==
C: ;

mn - DEMceces - SRR 3 Saroene Distr - Wolmas, MOODY B D Resasch Mt 10r e Baoscionces 26
Holmes, Moody & Dine: Research Methods for the Biosciences 2e

Select resources by type

Eim ol 15 COmplete step-ty-Step work-tNougns of Somé of the calculatons in e book
ntatice s Mwae vivk VN 1571 AN SIRTITDNK Version of 1Ne GeCision web Irom Me ook which you can use when
stdir d planning your research

1245 FOT you 10 work Ihrough 1 test your understandig of ihe topics in Me ook © Abowt the book

P
i i1 INteraE Ve ANd prNtabie NSk AsseSsMent Tomm win notes
Tt
Fiieels 4 e Sl s Walk-rough explanations of Now 10 use SPSS @ Excel ® and
Wmwnurce Canwn Mintab ® to carry out the cakulations m the book
(o ot O
Hessis e Caries
e [ i
Femarse Covim ’ 8 s

The falowing rescurc

Loam st A RS
e ot yat registerad for a password) e
ewcs wowit Tost Bare M

Inform your local sewes reprrsemative ¥ 4o tve
Ontre Rasourcs Comben he = coge

. 2. Campiate the —— ur e

Pt eilinil Cecresencatnie 4 L
i your wis © Keep me apdated about |
e this site |
Vot 4 s tane Already registered for & password> Jlos om an escurce bekow (e o5 «

cootnct

¥ iy Elactromc versia ., oo% B ) use n lackire
yan 01, Eictron versions of tha fgures fiom the Boow avadaDie 10 Sownioad And use n lazi




The student area of the Online Resource Centre includes:

* full details of all calculations in this book: every step in each calculation
is shown so you can see exactly how we reach the answers shown in the

book

 walk-through explanations of how to use SPSS, Excel, and Minitab to car-
ry out these calculations

* interactive tasks for you to work through to test your understanding of the
topics in this book,-and hone your research methods skills.

* an electronic version of the decision web which you can use when planning
your research

* an electronic risk assessment which may be used to help you complete this
process

You'll see the Online Resource Centre icon throughout the book. This icon
tells you that the part of the text you are reading has online materials to ac-
company it.

The lecturer area of the Online Resource Centre provides additional mate-
rials to make the book easier to teach from. These materials include:

* figures from the book, available to download for use in lecture slides
* test bank of questions

Simply go to www.oxfordtextbooks.co.uk/orc/holmes2e/ and register as
a user of the book to gain free access to these materials.

And finally ...

Just in case OUP ask us to produce a third edition, we would like to hear
about any errors (we hope there are none) and any suggestions you have for
improvements. You can contact us by using the ‘Send us your feedback” op-
tion in the Online Resource Centre.

online

Preface
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