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Preface

We wrote this book primarily for our students, most of whom disliked mathematics, and
could not understand why they had to learn mathematical formulae when their computer
software performed the calculations for them. They were not convinced by the argument
that working through calculations gave them an understanding of the test — neither were
we. We wanted them to have a conceptual understanding of statistics and to enjoy data
analysis. Over the past decade we have had to adapt our teaching to large groups of stu-
dents, many of whom have no formal training in mathematics. We found it was difficult
to recommend some of the traditional statistics textbooks — either they were full of math-
ematical formulae, and perceived by the students as dull or boring, or they were simple,
statistical cookbook recipes, which showed them how to perform calculations, but gave
them no real understanding of what the statistics meant. We therefore decided to write this
book, which seeks to give students a conceptual understanding of statistics while avoiding
the distraction of formulae and calculations.

Another problem we found with recommending statistics textbooks was the over-
reliance on the probability value in the interpretation of results. We found it difficult to
convince them to take effect size, and confidence intervals, into consideration when the
textbooks that were available made no mention of the debates around hypothesis testing,
but simply instructed students to say p < 0.05 is significant and p > 0.05 is not significant!
We hope in writing this book that students will become more aware of such issues.

We also wanted to show students how to incorporate the results of their analysis into
laboratory reports, and how to interpret results sections of journal articles. Until recently,
statistics books ignored this aspect of data analysis. Of course, we realise that the way we
have written our example ‘results sections’ will be different from the way that other psy-
chologists would write them. Students can use these sections to gain confidence in writing
their own results, and hopefully they will build on them, as they progress through their
course.

We have tried to simplify complex, sometimes very complex, concepts. In simplifying,
there is a trade-off in accuracy. We were aware of this when writing the book, and have
tried to be as accurate as possible, while giving the simplest explanation. We are also
aware that some students do not use SPSS for their data analysis. SPSS, however, is the
most commonly used statistical package for the social sciences, and this is why the text is
tied so closely to SPSS. Students not using this package should find the book useful any-
way. This edition of the book has been updated for use with SPSS version 15 but is still
appropriate for earlier version of the software (versions 10 to 14).

Since writing the first edition of this book we have received numerous reviews, the vast
majority of which have been very positive. Over the years the reviewers have been incred-
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ibly helpful in ensuring the book has improved and best meets the needs of students and
lecturers alike. We would thus like to thank all those who have taken the time and effort
to provide us with feedback and we would urge you to keep doing so.

We hope that students who read the book will not only learn from it, but will also enjoy
our explanations and examples. We also hope that as a result of reading this book students
will feel confident in their ability to perform their own statistical analyses.

How to use this book

To help you get the most from this book we thought that it would be useful to provide a
brief overview of the book and of the structure of the chapters. The best way to use the
book if you are new to statistics in psychology or if you have been away from statistics for
a long while is to work your way through the chapters from Chapter 1 onwards. The most
important chapters to read and ensure that you understand fully are the first five chapters
as these provide you with the core concepts for understanding the main statistical tech-
niques covered later in the book. If you spend the time and effort on these opening chap-
ters then you will be rewarded by having a better understanding of what the statistical tests
are able to tell us about our data. We cannot stress enough the importance of such an
understanding for appropriate use of statistical techniques and for your ability to under-
stand and critique others’ use of such techniques.

The chapters that follow these opening chapters generally explain the concepts under-
lying specific types of tests as well as how to conduct and interpret the findings from these.
We start off with the more basic tests which look at the fewest possible variables (‘vari-
ables’ will be explained in Chapter 1) and then using these as a basis we move on to the
more complex tests later in the book. In some ways it might be better to read about a basic
type of test, say simple correlations (see Chapter 6) and then move on to the more complex
versions of these tests, say regression and multiple regression (see Chapter 12). As another
example, start with simple tests of differences between two groups in Chapter 7 and then
move on to tests of differences between more than two groups (Chapters 10 and 11).
However, often statistics modules don’t follow this sort of pattern but rather cover all of
the basic tests first and only then move on to the complex tests. In such a learning pattern
there is the danger that to some extent some of the links between the simple and complex
tests may get lost.

Rather disappointingly we have read some reviews of the book which focus entirely on
the step-by-step guides we give to conducting the statistical analyses with SPSS for
Windows (SPSSFW). We would like to stress that this book is not simply a ‘cook book’
for how to run statistical tests. If used appropriately you should come out with a good
understanding of the statistical concepts covered in the book as well as the skills necessary
to conduct the analyses using SPSSFW. If you already have a conceptual understanding of
the statistical techniques covered in the book then by all means simply follow the step-by-
step guide to carrying out the analyses, but if you are relatively new to statistics you should
ensure that you read the text so that you understand what the statistical analyses are telling
you.

There are a number of features in this book to help you learn the concepts being cov-
ered (in technical terms these are called ‘pedagogic’ features). These are explained below,
but before we explain these we will give you a general overview of what to expect in each
chapter. In each chapter we will highlight what is to come and then we will explain the stat-
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istical concepts underlying the particular topics for that chapter. Once we have covered the
statistical concepts you will be given step-by-step guides to conducting analyses using
SPSSFW. Towards the end of each chapter you will be provided with a means of testing
your knowledge, followed by some pointers to further reading. We will now describe some
of the features found in the chapters in more detail.

At the beginning of every chapter there is a Chapter overview. These overviews pro-
vide you with information about what is contained in each chapter and what you should
have achieved from working through it. Sometimes we will also highlight what you need
to know beforehand to be able to get the most from the chapter. You should make sure that
you read these (it is very easy to get into the habit of not doing this) as they will set the
scene for you and prepare your mind for the concepts coming up in the book.

At the end of each chapter there are Summaries which outline the main concepts that
were covered. These are important for consolidating what you have learned and help put
the concepts learned later in the chapter back in the context of the earlier concepts. You
will also find SPSSFW exercises and multiple choice questions. We cannot stress
enough the importance of working through these when you finish each chapter. They are
designed to test your knowledge and to help you actively work with the information that
you have learned. The best way to learn about things is to do them. The answers to the
multiple choice questions are also provided at the very end of each chapter so that you can
check your progress. If you have answered questions incorrectly go back and read the rel-
evant part of the chapter to ensure that you have a good understanding of the material. The
answers to the SPSS exercises are provided at the end of the book. Check these and if you
have different answers go back and try to work out where you might have gone wrong.
Often it might be that you have input the data incorrectly into SPSS. There are additional
multiple choice questions and SPSS exercises on the companion website and so please do
make use of these also.

Within each chapter there are a number of features designed to get you thinking about
what you have been reading. There are Discussion points which help you to explore dif-
ferent ideas or theories in more detail. There are also a number of Activity boxes which
provide additional opportunities for you to test your understanding of the theories and
ideas being discussed. It is important to complete the activities as we have placed these to
ensure that you are actively engaging with the material. Our experience has shown that
actively working with material helps learning (and makes reading more enjoyable). You
will also find a number of Example boxes where we provide a concrete example of what
we are discussing. Providing such concrete examples helps students understand the con-
cepts more easily. There are also lots of examples from the psychological literature
which show how active psychology researchers use the statistical techniques which have
-been covered in the chapters.

Where appropriate we have included as many diagrams and pictures as we can as
these will help you to understand (and remember) the text more easily. The thought of giv-
ing you endless pages of text without breaking it up is not worth thinking about. This
would probably lead to a lot of Zzzzzz. On a serious note though, remember that the pic-
tures are not there to be pretty nor just to break up the text. Please consult these along with
reading the text and this will help you learn and understand the concept under discussion.
Occasionally in the book you will come across Caution boxes. These are there to warn
you of possible problems or issues related to certain techniques or statistical concepts.
These are useful in many ways as they are designed to help you to understand some of the
limits of statistical tests and they serve as a reminder that we have to think carefully about
how we analyse our data.
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- Where in a chapter we want to show you how to use SPSSFW we provide annotated

: screenshots. These will show you which buttons to click in SPSSFW as well as how and

where to move information around to get the analyses that you want. Finally, at the very

end of each chapter there is a Reference section. In this we will provide details of all the

other authors’ works that we have mentioned within the chapter. This is pretty much what

you should do when writing up your own research. Some of the references will provide the

: details of the examples from the literature that we have presented and some will be exam-

ples of potentially useful further reading. You can follow up these as and when you choose

to. Sometimes it is good to follow up the examples from the research literature as you can

then see the context to the example analyses that we present. Also, by looking at how the
experts present their research you can better learn how to present your research.

Companion Website

We would urge you to make as much use as possible of the resources available to you on
the companion website. When you get on to the site you will see that it is broken down
into resources for each chapter. For each chapter you will find SPSSFW data set files
which are simply the data for the examples that we provide in each chapter. You can
access these to ensure that you have input data correctly or so that you can carry out the
same analyses that we present in each chapter to make sure that you get the same results.
Also, on the website you will find additional multiple choice questions. If you find that
you have made mistakes in the multiple choice questions provided in the book you should
go back through the chapter and try to make sure that you fully understand the concepts
presented. It wouldn’t make sense for you to then test yourself using the same multiple
choice questions and so we have provided the additional ones on the companion website.
As another means of testing yourself and to help you actively learn we provide an addi-
tional SPSS exercises for each chapter and a step-by-step guide to the analysis to conduct
on this data and how to interpret the output.

Finally, you will find links to interesting and useful websites which are relevant to the
concepts being covered in each chapter.
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