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SPSS screenshots and accompanying step-by-step 
instructions guide you through the processes you need 
to carry out, using datasets provided on the companion 
website.

Using the SPSS file Sleep quality

Select analyze➜ regression➜ Linear. . . as shown in Figure 6.24.

Figure 6.24 Semi-partial correlation (via regression) – step 1

In new window (see Figure 6.25) transfer Mood to Dependent window ➜ transfer Sleep 
quality perceptions and age to independent(s) window ➜ click Statistics . . .

Figure 6.25 Semi-partial correlation – step 2

In new window (see Figure 6.26), tick boxes for estimates, Model fit, and Part and partial 
correlations ➜ click Continue ➜ click oK 

It would be pointless explaining too much about that now, as we will explore such things in 
Chapter 16. So, for now, simply follow these instructions: 

Semi-partial correlation 133
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Spurious correlation
If the action of a partial correlation results in ‘full explanation’ (whereby the original correlation 
is ‘wiped out’), it begs the question of whether there was really correlation in the first place. We 
might call that ‘spurious’. Say we find a strong correlation between the number of driving errors 
and university exam results. It seems illogical to imagine that there might be a relationship, but 
a correlation analysis indicates otherwise. However, if we then controlled for alcohol intake, we 
might find that the correlation disappears! The correlation was spurious because the relation-
ship between driving errors and exam scores was actually explained by the amount of alcohol 
consumed.

The following terms indicate the extent to which an additional variable might explain the original relationship:

 explanation:  An explanation occurs when the strength of the original relationship has been 
altered by the effect of additional variables. That explanation may be ‘full’ or ‘partial’.

 Full explanation:  If factoring out variables causes the original correlation to be reduced to zero, 
we can say that we have ‘full explanation’. The additional variable(s) explained 
all of the relationship we originally observed; there was no relationship in 
the first place. This could be an example of a ‘spurious correlation’ (see next 
section).

 Partial explanation:  If the introduction of additional variables has some effect on original correlation we 
can say that we have ‘partial explanation’. This effect might be very small or it could 
be substantial. In some cases, the relationship might be strengthened.

6.12  nuts and bolts
Partial correlation terminology

In Table 6.8 there are some examples of apparent correlations. However, all is not what it seems: the relationship is 

actually due to something else altogether!

6.13  nuts and bolts
examples of spurious correlation

table 6.8 When is a correlation not a correlation?

apparent correlation actual explanation

a positive correlation between the number of 
fire engines attending a fire and the damage that 
ensues suggests fire engines cause the damage1.

the size of the fire is related to the amount of  
damage – larger fires simply need more fire 
engines.

in a psychology class, students with longer hair got 
better exam results than those with shorter hair. 
it could be concluded that longer hair is related to 
better academic performance2.

Since the girls in the class had longer hair than the 
boys, it is more likely that the effect was due to 
gender, not hair length.

Partial correlation 127
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Nuts and Bolts boxes help you to understand the 
conceptual issues and to go beyond the basics.

Comparison with other tests
The independent t-test is an example of a between-group test; differences are measured in respect 
of distinct groups. If we needed to measure differences in a single group, across several conditions, 
we would employ a within-group design. For example, we could explore the effect of two types of 
teaching method performed across one cohort of students. So long as the data are parametric, we 
would use a related t-test to explore the outcome (see Chapter 8). The defining aspect of the inde-
pendent t-test is that there are just two groups. If we want to measure differences across three or 
more groups (and the data are parametric) we would need to use an independent one-way ANOVA 
(see Chapter 9). For example, we could investigate differences in mean income between university 
lecturers, college lecturers and school teachers. Finally, if the data in either of our two groups are 
not parametric (perhaps reaction times for anxious people are not normally distributed), we need 
to employ a Mann–Whitney U test, the non-parametric equivalent to the independent t-test.

If you are new to statistics, you may still be a little confused about how to determine whether a design is between-
groups or within-groups. The following exercise might help to clarify that for you. We explored some of these points 
in Chapter 5, so you might want to read that again. Look at the following short scenarios and decide whether they are 
an example of a between-group or within-group study.

1. A group of UK students are compared with those from the USA on how many hours they watch television.
2. One group of depressed patients are given two different types of drug, at different times, to assess how well their 

symptoms improve.
3. Children are compared with adults in respect of how many green vegetables they eat.
4. Several questionnaires are given to one group of people to see how they differ on several outcome measures, but 

in respect of their nationality, ethnicity and religious belief.
5. A group of students are given two tests: before one of these tests they are given some tips on revision skills. Their 

test scores are compared.

Look at the answers below. How did you do?

1. Between;
2. Within; 
3. Between; 
4. Between; 
5. Within.

You may have had some trouble with Question 4. It is quite common to believe that this constitutes a within-group 
design (because several questionnaires were given to one group) but it is not. It would be within-groups only if the same 
questionnaire was repeated. For example, we could give a stress questionnaire to a single group, then we could manipu-
late that stress (such as make them watch a scary movie), and then we would give them the same stress questionnaire 
again. In short, a between-group study explores differences in the characteristics of the sample, using different groups; a 
within-group study examines different conditions performed across a single group. In the case of Question 4, the inde-
pendent variables are nationality, ethnicity and religious belief, not the number of questionnaires used.

7.4  Mini exercise
Between-groups or within-groups?

Assumptions and restrictions
There are a number of criteria that we must satisfy before we can consider using an inde-
pendent t-test to explore outcomes. The independent variable must be categorical and must be 

Theory and rationale 141
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Post hoc tests
If no specific prediction has been made about differences between the groups, post hoc tests must 
be used to determine the source of difference. We can also choose to use post hoc tests in prefer-
ence to non-orthogonal planned contrasts. However, there must be a significant ANOVA outcome 
in order for post hoc tests to be employed. If we try to run these tests on a non-significant ANOVA 
outcome it might be regarded as ‘fishing’. Also, we run post hoc tests only if there are three or more 
groups. If there are two groups we can use the mean scores to indicate the source of difference. Post 
hoc tests explore each pair of groups to assess whether there is a significant difference between them 
(such as Group 1 vs. 2, Group 2 vs. 3 and Group 1 vs. 3). Most post hoc tests account for multiple 
comparisons automatically (so long as the appropriate type of test has been selected – see later).

The mathematics behind post hoc tests is relatively complex, so we will focus on how we run 
tests in SPSS. As we will see later, SPSS has something like 18 post hoc tests to choose from, but only 
a few are routinely used in practice. Each test employs a different method of calculating the result, 
depending on how it accounts for multiple comparisons, equality of variance and equal group 
sizes. An overview of the types of test is shown in Box 9.8. Many researchers employ a tukey anal-
ysis, since it is relatively conservative (without losing too much power). However, that test should 
probably not be used when there are unequal group sizes, or if equality of variances has been 
violated. We will probably know whether we have equal group sizes prior to analysis. However, 
we will not know the outcome of tests for homogeneity of variance until we look at the SPSS 
output. If we know that we have unequal group sizes we should request Gabriel’s or Hochberg’s 
GF2 post hoc tests (instead of Tukey) when we set the parameters to run independent one-way 

Planned contrasts are used to confirm predictions that have been made about the relationship between three or 
more groups of an independent variable about an outcome on a dependent variable. There are two types of planned 
comparison – orthogonal and non-orthogonal:

 orthogonal:  Used where the experimental conditions are compared with a control group, 
followed by a comparison between the experimental groups. Adjustments for 
multiple comparisons are not needed

 non-orthogonal:  Used where there is no control group, but where all of the groups are inde-
pendent and can be compared with each other. Adjustments must be made to 
account for multiple comparisons

9.7  take a closer look
planned contrasts (a summary)

Standard contrasts

SPSS has a set of pre-defined methods that we could use. The rationale for their use is complex and 
beyond the scope of this book. However, one of the standard contrasts may be quite useful. The 
polynomial contrast can be employed to confirm whether the data have a linear or quadratic trend. 
A linear trend happens when mean scores consistently increase (or decrease) across groups in a 
straight line. For example, if we were measuring quality of life scores at various levels of depression 
severity (mild, moderate and severe), we might expect quality of life scores to worsen with increasing 
severity of depression – that would be linear. A quadratic trend occurs when scores increase from 
one point to another, but then decrease thereafter (or vice versa). For example, quality of life scores 
might worsen between mild and moderate depression, but improve between moderate and severe 
depression . Or quality of life scores might improve between mild and moderate depression, but 
worsen between moderate and severe depression. This contrast can be used only if specific predic-
tions have been made about trends; otherwise post hoc tests must be employed.

Theory and rationale 179
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Calculating outcomes manually boxes show you how 
to do the calculations by hand so that you understand 
how they work.

Chapter summary

In this chapter we have explored reliability analysis. At this point, it would be good to revisit the 
learning objectives that we set at the beginning of the chapter.

You should now be able to:

l Recognise that we use reliability analysis to examine the consistency of responses to a group of 
items or questions. It is the next logical step from factor analysis, where the validity of themes and 
sub-themes has been established.

l Comprehend that reliability is an important factor in research. It confirms the consistency and 
repeatability of the methods used and the data gained from that research. In establishing reli-
ability, we are adding to the validity of the constructs that we seek to measure.

l Understand different types of reliability. Repeatability of measures can be examined using test-
retest reliability. Consistency of observational ratings between researchers can be explored using 
inter-rater reliability. Stability of observations from a single researcher can be investigated with 
intra-rater reliability. The internal consistency of responses to a group of items can be examined 
with split half reliability, but it is better analysed with Cronbach's alpha (and other measures 
associated with reliability analysis)

l Appreciate that there are very few assumptions and restrictions associated with reliability anal-
ysis. It is important that we account for reverse scoring and adjust if need be.

l Perform analyses using SPSS.

l Understand how to present the data and report the findings.

It might help you to see how principal components analysis has been applied in a research context. 
You could read the following paper (an overview is provided below):

sapin, C., simeoni, M.C., el Khammar, M., antoniotti, s. and auquier, P. (2005). Reliability 
and validity of the VsP-a, a health-related quality of life instrument for ill and healthy 
adolescents. Journal of Adolescent Health, 36 (4): 327–336. DOi: http://dx.doi.org/10.1016/j. 
jadohealth.2004.01.016

If you would like to read the entire paper you can use the DOI reference provided to locate that 
(see Chapter 1 for instructions).

We last saw this paper in Chapter 20, when we explored how the authors used principal compo-
nents analysis to examine the factor structure of the VSP-A (Vécu et Santé Perçue de l'Adolescent – or,  
translated, the life and health perceptions of adolescents). From 37 questions, 10 factors were 
identified: Vitality (five items), psychological well-being (five items), relationships with friends (five 
items), leisure activities (four items), relationships with parents (four items), physical well-being 
(four items), relationships with teachers (three items), school performance (two items), body image 
(two items), and relationships with medical staff (three items). This paper also examines the internal 
consistency of those factors.

The results showed that all items possessed a minimum item-total correlation of 0.40 (so were 
at least moderate). The Cronbach’s a for all factors exceeded 0.74, and no factor would benefit 

Research example

573Research example
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You will find the data sets associated with these tasks on the website that accompanies this book, 
(available in SPSS and Excel format). You will also find the answers there.

ANCOVA learning task

Following what we have learned about ANCOVA, answer the following questions and conduct the 
analyses in SPSS and G*Power. (If you do not have SPSS, do as much as you can with the Excel 
spreadsheet.) For this exercise, we will look at a fictitious example of treatment options for a group 
of patients. We will explore the effect of drug treatment, counselling or both on a measure of mood 
(which is measured on a scale from 0 (poor) to 100 (good), and is taken before and after the inter-
vention). There are 72 participants in this study, with 24 randomly assigned to each of the treatment 
groups.

Open the data set Mood and treatment

 1. Which is the independent variable (and describe the groups)?
 2. What is the dependent variable?
 3. What is the covariate?
 4. What assumptions should we test for?
 5. Conduct the ANCOVA test.

a. Describe how you have accounted for the assumptions.
b. Describe what the SPSS output shows, including pre- and post-treatment analyses.
c. Describe the effect on estimated marginal means.
d. Describe whether you needed to conduct post hoc analyses.
i. Run them if they were needed.

 6. Also show the effect size and conduct a power calculation, using G*Power.
 7. Report the outcome as you would in the results section of a report.

MANCOVA learning task

Following what we have learned about MANCOVA, answer the following questions and conduct the 
analyses in SPSS and G*Power (you will not be able to perform this test manually). For this exercise, 
we will look at some data that explore the impact of two forms of treatment on anxiety and mood 
outcomes. The treatments are cognitive behavioural therapy (CBT) and medication. A group of 20 
anxious patients are randomised into those treatment groups. Ratings of anxiety and depression are 
made by the clinician eight weeks after treatment. Both scales are scored in the range of 0–100, with 
higher scores representing poorer outcomes. To ensure that these outcomes are not related to prior 
anxiety, the anxiety ratings are also taken at baseline.

Open the SPSS data CBT vs. drug

 1. Which is the independent variable (and describe the groups)?
 2. What are the dependent variables?
 3. What is the covariate?
 4. What assumptions should we test for?
 5. Conduct the MANCOVA test.

a. Describe how you have accounted for the assumptions.
b. Describe what the SPSS output shows, including pre- and post-treatment analyses.
c. Describe the effect on estimated marginal means.

 6. Report the outcome as you would in the results section of a report.

extended learning tasks

393Extended learning tasks
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Extended learning tasks help you to go further, using 
the datasets provided on the website to carry out extra 
data analysis.

Visit www.pearsoned.co.uk/mayers for datasets to use for the exercises in the text, answers to the all learning  exercises, 
revision questions and much more.

each condition and the grand mean, multiplied by the number of participants. The residual sum 
of squares (the unexplained variance, or error) is whatever is left over (within-participant sum 
of squares = model sum of squares + residual sum of squares). We express the sum of squares 
in relation to the relevant degrees of freedom (df; the number of values that are ‘free to vary’ in 
the calculation, while everything else is held constant – see Chapter 6). This produces the model 
mean square and residual mean square. The F ratio is found by dividing the model mean square 
by the residual mean square. This is the final expression that tells us the ratio of explained to 
unexplained variance. The higher the F ratio, the more likely that there is a significant difference 
in mean dependent variable scores between the conditions. We will use some example data 
from the CALM research question to show how the calculations and partitioning are undertaken 
manually (see Box 10.2). We can compare this to the SPSS output that we will obtain later.

÷df

÷df

÷ =

Overall variance
Total sum
of squares 

Explained variance
Model sum
of squares

Model mean
square

Unexplained variance
Residual sum

of squares

Residual mean
square

F ratio

Between-
participant
variance

Within-
participant

variance

To illustrate how we can calculate outcomes for repeated-measures one-way ANOVA, we will use some data that 
relate to the research question posed by CALM earlier. You will find a Microsoft Excel spreadsheet associated with 
these calculations on the web page for this book. 

10.2  Calculating outcomes manually
Repeated-measures anoVa calculation

table 10.1  Number of words recalled in each condition

word condition

participant w wp wps Case mean Case variance

1 62 70 82 71.33 101.33

2 63 68 68 66.33 8.33

3 65 61 72 66.00 31.00

4 68 75 88 77.00 103.00

5 69 72 80 73.67 32.33

6 71 77 80 76.00 21.00

7 78 82 87 82.33 20.33

8 75 73 79 75.67 9.33

9 70 77 82 76.33 36.33

10 71 76 84 77.00 43.00

11 60 70 77 69.00 73.00

Condition mean 68.36 72.82 79.91  S 479.00

Grand mean 73.70   Grand variance 53.72  

Key: W (word); WP (word and picture); WPS (word, picture and sound)
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There are a lot of statistics books around, so why choose this one? I have been teaching research 
methods and statistics in psychology for many years, in several universities. When I recently set 
about writing my lecture notes, I had to choose a course book to recommend. When I looked at 
what was available I noticed a number of things. Some books explain when to use a statistical 
test, and give a broad overview of the theory and concepts, but don't show you how to run it 
using statistical analysis software. Others show you just how to run the test in that software, but 
don't explain how and when to use the test, nor do they tell you very much about the theory 
behind the test. There are several that are very complicated, with loads of maths and formulae – 
and take themselves far too seriously. Others still are less serious in their approach. I wanted to 
find something in between all of that; I hope this is it.

In this book you should find sufficient theory and rationale to tell you when you should use 
a test, why you should use it and how to do so. I will also explain when it is probably not so 
good to use the test, if certain assumptions are not met (and what to do instead). Then there’s 
the maths thing. I know that most people hate maths, but there is good reason for learning this. 
When I started studying psychology and statistics, computers and statistical analysis software 
were all pretty new. It took so long for the valves on the computer to warm up that, by the time 
it was ready, the data were too old to use. So we had to use maths. Once using a computer was 
viable, statistical analysis software became the thing to use and it was all very exciting. There 
seemed little need to ever go back to doing it by hand, I thought. Press a few buttons and off 
you go. However, when I started teaching statistics, I had another go at doing it all manually and 
was surprised how much it taught me about the rationale for the test. Therefore, I have decided 
to include some sections on maths in this book. I really do recommend that you try out these 
examples (I have attempted to make it all quite simple) – you may learn a lot more than you 
imagined.

For many, statistics is their very idea of hell. It need not be that way. As you read this book, 
you will be gently led and guided through whole series of techniques that will lay the founda-
tions for you to become a confident and competent data analyst. How can I make such a bold 
claim? Well, you only need to ask my students, who have read various iterations of this book. 
Their feedback has been one of the most motivating aspects of writing it. Over the past few 
years, several hundred psychology students have used draft versions of this book as part of their 
studies. They have frequently reported on how the book’s clarity and humour really helped 
them. Many have told me that the friendly style has helped them engage with a subject that 
had always troubled them before. They also like the unique features of the book that combine 
theory, rationale, step-by-step guides to performing analyses, relevant real-world research exam-
ples, and useful learning exercises and revision.

Above all, I want to make this fun. There will be occasional (hopefully appropriate) moments 
of humour to lighten the mood, where points may be illustrated with some fun examples. I hope 
you enjoy reading this book as much as I enjoyed writing it. If you like what you see, tell your 
friends; if you hate it, don’t tell them anything.

Why I wrote this book — what's in it for you?

Much of what we explore in psychological research involves people. That much may seem 
obvious. But because we are dealing with people, our investigations are different to other scien-
tific methods. All the same, psychology remains very much a science. In physical science, ‘true 
experiments’ manipulate and control variables; in psychology, we can do that only to a certain 
extent. For example, we cannot induce trauma in a group of people, but we can compare people 

Why do psychologists need to know about statistics?
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who have experienced trauma with those who have not. Sometimes, we can introduce an inter-
vention, perhaps a new classroom method, and explore the effect of that. All of this is still 
scientific, but there will always be some doubt regarding how much trust we can put in our 
observations.

A great deal of the time a psychology researcher will make predictions and then design 
studies to test their theory. We may observe children in a classroom, or investigate attitudes 
between two groups of people, or explore the risk factors for depression. When we design 
our experiments and research studies, we will be pleased when our predicted outcomes have 
been demonstrated. However, we need to be confident that what we have observed is due to 
the factors that we predicted to be ‘responsible’ for that outcome (or that might illustrate a 
relationship) and not because of something else. The observed outcome could just possibly 
have occurred because of chance or random factors. We are dealing with people, after all. 
Try as we might, we cannot control for all human factors or those simply down to chance. 
That's where statistics come in.

Throughout this book you will encounter a whole series of different statistical tech-
niques. Some will be used to explore differences between groups, others examine changes 
across time, while some tests may simply look at relationships between outcomes. Whatever 
the focus of that investigation, we need to find some way to measure the likelihood that 
what we observed did not happen by chance, thus increasing our confidence that it prob-
ably occurred because of the factors that we were examining. The statistical analyses in this 
book have one thing in common: they express the likelihood that the outcome occurred by 
chance. We will see how to apply that to the many contexts that we are likely to encounter 
in our studies.

l This book is aimed at anyone who needs some direction on how to perform statistical analyses.
l The main target audience is probably psychology students and academics, but I hope this book will be equally 

useful for those working in medicine, social sciences, or even natural sciences.
l Most students are likely to be undergraduates, but this book should also be a valuable resource to postgraduates, 

doctoral students, lecturers and researchers.
l You may be new to all of this statistics stuff, or an old lag in need of a refresher.
l Whatever your reason for picking up this book, you are most welcome.

1.1  take a closer look 
Who should use this book?

Introductory chapters: the basics
Chapter 2 will introduce you to some of the basic functions of SPSS (a software package 
designed for analysing research data). In this book, we are using SPSS version 19. You will be 
shown how to create data sets, how to define the variables that measure the outcome, and how 
to input those data. You will learn how to understand the main functions of SPSS and to navigate 
the menus. You will see how to investigate, manipulate, code and transform data. The statistical 
chapters will explain how to use SPSS to perform analyses and interpret the outcome.

How this book is laid out – what you can expect

How this book is laid out – what you can expect 3
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Chapter 3 explores the concept of normal distribution. This describes how the scores are 
‘distributed’ across a data set, and how that might influence the way in which you can examine 
those data. We will explore why that is important, and we will learn how to measure and report 
normal distribution. If the outcome data are not ‘normally distributed’ we may not be able to 
rely on them to represent findings. We will also see what we can do if there is a problem with 
normal distribution.

Chapter 4 examines three ways in which we can measure the impact of our results: statistical 
significance, effect size and power. We will not explore what those concepts mean here, as that 
would involve exposing you to factors that you have not learned yet. Most importantly, we 
will learn about how probability is used in statistics to express the likelihood that an observed 
outcome happened due to chance factors. We will discuss effect size and power briefly a little 
later in this chapter.

Chapter 5 provides an overview of experimental methods and guidance on how to choose 
the correct statistical test. We will learn how to understand and interpret the key factors that 
determine which procedure we can perform. Using that information, we will explore an over-
view of the statistical tests included in this book, so that we can put all of it into context.

One of the central features of this book is the way in which it will guide you through using SPSS. The web page 
resources for this book include SPSS data sets for all of the worked examples and learning exercises. If you are a 
psychology student at university, it is quite likely that you will have access to the latest version of SPSS during the 
course of your studies. The licence is renewed each year, so once you leave, the program may stop working. If that 
happens, you may feel a little stuck. Alternatively, you may not have access to SPSS at all. Either way, it is extraordi-
narily expensive to buy a single-user copy of SPSS. To address that, all of the data sets are also provided in spread-
sheet format, which can be opened in more commonly available programs such as Microsoft Excel.

1.2  nuts and bolts
I don't have SPSS! Is that a problem?

A common feature throughout the chapters in this book relates to the use of ‘boxes’. This ‘Take a closer look’ box 
will be employed to explore aspects of what you have just learned in a little more detail, or will summarise the main 
points that have just been made.

nuts and bolts

Within the chapter text, you should find all you need to know to perform a test. However, it is important that you 
also learn about conceptual issues. You can do the tests without knowing such things, but it is recommended that you 
read these ‘Nuts and bolts’ sections. The aim is to take you beyond the basic stuff and develop points a little further.

calculating outcomes manually

In all of the statistical chapters, you will be shown how to run a test in SPSS. For most readers, this will be sufficient. 
However, some of you may want to see how the calculations are performed manually. In some cases your tutor will 
expect you to be able to do this. To account for those situations, most of the statistical tests performed in SPSS will 
also be run manually. These mathematical sections will be indicated by this calculator icon. While these sections 
are optional, I urge you to give them a go – you can learn so much more about a test by taking it apart with maths. 
Microsoft Excel spreadsheets are provided to help with this.

1.3  take a closer look
Icons

chapter 1  Introduction4
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Statistical chapters (6–21)
Each of the statistical chapters presents the purpose of that procedure, the theory and rationale 
for the test, the assumptions made about its use, and the restrictions of using the measure. In 
many cases we will explore how to calculate the test manually, using mathematical examples. 
Before learning how to perform the test in SPSS, you will see how to set up the variables in 
the data set and how to enter the data. You will then be guided gently through data entry and 
analysis with a series of screenshots and clear instructions. You will learn about what the output 
means and how to interpret the statistics (often with use of colour to highlight the important 
bits). You will be shown how to report the outcome appropriately, including graphical displays 
and correct presentation of statistical terminology. You will also be able to read about some 
examples of how those tests have been reported in published studies, to give you a feel for their 
application in the real world (and sometimes how not to do it). Finally, you have the opportu-
nity to practise running the tests for yourself with a series of extended learning exercises.

Statistical chapter features
The format of the statistical chapters has been standardised to help give you a better under-
standing of each test. Certain features will be common across the chapters.

Learning objectives

At the start of each chapter you will be given an overview of what you can expect to learn.

research question

Throughout each chapter, a single research theme will be used to illustrate each statistical test. 
This will help maintain some consistency and you will get a better feel for what that procedure 
is intended to measure.

theory and rationale

In order to use a test effectively, it is important that you understand why it is appropriate for 
the given context. You will learn about the theoretical assumptions about the test and the 
key factors that we need to address. Much of this will focus on the arguments we explore in 
Chapter 5, relating to the nature of the variables that you are exploring. Sometimes you will 
be shown how the test compares to other statistical procedures. This will help you put the 
current test into context, and will give you a better understanding of what it does differently 
to the others.

Assumptions and restrictions

Related to the last section, each test will come with a set of assumptions that determines when 
it can be legitimately used. Often this will relate to factors that we explore in Chapters 3 and 5 
regarding whether the data are normally distributed and the nature of the data being measured. 
We will explore the importance of those assumptions and what to do if they are violated.

Performing manual calculations

Although a main feature of this book focuses on the use of SPSS, wherever possible there will 
be instructions about how to calculate the outcomes manually. There are several reasons for 
doing this. As we saw earlier, witnessing how to explore the outcome using maths and formulae 
can reinforce our understanding of the analyses. Also, some of you simply may not have SPSS. 
Most of these calculations are provided just prior to the SPSS instructions. However, some are 
a little more complex, so they are safely tucked away at the end of the chapter to protect the 
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faint-hearted, or those of a more nervous disposition. Where appropriate, those calculations 
are supported by a Microsoft Excel spreadsheet that is provided on the web page for this book. 
These could also be used as a template to analyse other Excel-formatted data sets (such as those 
provided for the learning exercises). In some cases, those data can also be used to perform the 
complete statistical test in Microsoft Excel.

creating the SPSS data set

Many statistical books show you how to perform a test in SPSS; this book is quite unique in the 
way that it shows you how to set up the data set in the first place. Data analysis can be so much 
easier if we create data sets that are appropriate for the type of analysis that we need to conduct. 
Using procedures that we learned in Chapter 2, we will explore the best way to create a data set, 
suitable for your analysis.

conducting tests in SPSS

Each statistical chapter includes full instructions about how to perform the test using SPSS. 
These include easy-to-follow boxes that will guide you on how to undertake each stage of the 
statistical analyses. An example is shown in Figure 1.1.

Figure 1.1 An example of SPSS procedure instructions

open the SPSS data set Sleep 2

Select Analyze ➜ compare Means ➜ Independent-Samples t test... (in new window) 
transfer Sleep Quality to test Variable List ➜ transfer HAdS cut-off depression to Grouping 
Variable ➜ click define Groups button ➜ (in the window) enter 1 in box for Group 1 ➜ 
enter 2 in box for Group 2 ➜ click continue ➜ click oK

You will also be shown screenshots of the SPSS displays that you will encounter during 
the process. You can refer to these to ensure that you are using the recommended method. An 
example of this is shown in Figure 1.2.

Figure 1.2 An example of SPSS screenshot

Interpretation of output

Once each test has been run, you will be taken through the SPSS output more thoroughly, so 
that you understand what each table of results shows and what the implications are. In some 
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cases, this output is relatively easy to follow – there may be just one line of data to read. In 
other cases, there may be several lines of data, some of which are not actually that important. 
Where there may be some doubt about what part of the output to read, colour and font will 
be used to illustrate where you should be focusing your attention. An example of this is shown 
in Figure 1.3.

Figure 1.3 An example of annotated SPSS output 

Effect size and power

In addition to reporting statistics, it is important that you state the effect size and power of the 
outcome. You will learn more about what that means in Chapter 4. Briefly, effect size represents 
the actual magnitude of an observed difference or relationship; power describes the probability 
that we will correctly find those effects.

Writing up results

Once you have performed the statistical analyses (and examined effect size and power where 
appropriate), you need to know how to write up these results. It is important that this is done in 
a standardised fashion. In most cases you will be expected to follow the guidelines dictated by 
the British Psychological Society (BPS) (although those rules will vary if you are presenting data 
in other subject areas). These sections will show you how to report the data using tables, graphs, 
statistical notation and appropriate wording.

Graphical presentation of data

You will be shown how to draw graphs using the functions available in SPSS, and you will learn 
when it is appropriate to use them. Drawing graphs with SPSS is much easier than it used to be 
(compared with earlier versions of the program). In many cases, you can simply drag the vari-
ables that you need to measure into a display window and manipulate the type of graph you 
need. In other cases, you will need to use the menu functions to draw the graphs.

research example

To illustrate the test you have just examined, it might help to see how this has been applied in 
real-world research. At the end of each chapter you will find a summary of a recently published 
research article that uses the relevant statistical tests in its analyses. The papers focus on topics 
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that may well be related to your own research. While those overviews should be very useful 
in extending your understanding, you are encouraged to read the full version of that paper. 
For copyright reasons, we cannot simply give these to you. However, each paper is provided 
with a link that you can enter into an internet browser. In most cases this will be the ‘doI 
code’. These initials stand for ‘Digital Object Identifier’. It is an internationally recognised 
unique character string that locates electronic documents. Most published articles provide the 
DOI in the document description. Leading international professional bodies, such as the BPS, 
dictate that the DOI should be stated in reference lists. A typical DOI might be http://dx.doi 
.org/10.1080/07420520601085925 (they all start with ‘http://dx.doi.org/’).

Once you enter the DOI into an internet browser, you are taken directly to the publisher’s 
web page, where you will be given more details about the article, usually including the Abstract 
(a summary of that paper). If you want to access the full article you will have a series of choices. 
If you, or your educational institution/employer, have a subscription with that publisher you 
can download a PDF copy. If not, you can opt to buy a copy. Alternatively, you can give those 
details to your institutional librarian and ask them to get you a copy. Wherever possible, the 
DOI will be provided alongside the citation details for the summarised paper; when that is not 
available an alternative web link will be presented.

Extended learning task

To reinforce your learning, it is useful to undertake some exercises so that you can put this into 
practice. You will be asked to manipulate a data set according to the instructions you would have 
learned earlier in the chapter. You will find these extended learning examples at the end of each 
chapter (or in some cases within the chapter when there are several statistical tests examined). 
You will be able to check your answers on the web page for this book.

Each statistical chapter will follow a similar pattern, providing you with consistency throughout. This might help you 
get a better feel of what to expect each time. A typical running order is shown below:

l Learning objectives
l Research question
l Theory and rationale
l Assumptions and restrictions
l Performing manual calculations
l Setting up the data set in SPSS
l Conducting test in SPSS
l Interpretation of output
l Effect size and power
l Writing up results
l Presenting data graphically
l Chapter summary 
l Research example
l Extended learning task

1.4  take a closer look 
chapter layout
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online resources
A series of additional resources is provided on the web page for this book, which you can access 
at www.pearsoned.co.uk/mayers. These resources are designed to supplement and extend your 
learning. The following list provides a guide to what can expect to find there:

l Data sets:
 l to be used with worked examples and learning exercises
 l available in SPSS and Excel formats.
l Multiple-choice revision tests.
l Answers to all learning exercises.
l Excel spreadsheets for manual calculations of statistical analyses.
l Supplementary guides to SPSS (tasks not covered in the book).
l More extensive versions of distribution tables.

Online resources 9

M01_MAYE1016_01_SE_C01.indd   9 27/06/13   6:06 PM



2
SPSS – the 
baSicS

Learning objectives

By the end of this chapter you should be able to:

l Understand the way in which data and variables can be viewed in SPSS

l Recognise how to define variables and set parameters

l Enter data into SPSS and navigate menus

l How to use them to enhance, manipulate and alter data

l How to transform, recode, weight and select data

l Understand basic concepts regarding syntax
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introduction
SPSS® is one of the most powerful statistical programs available, and probably the most popular. 
Originally called the ‘Statistical Package for the Social Sciences’, SPSS has evolved to be much 
more than a program for social scientists, but the acronym remains. Many published studies, 
in a very wide variety of research fields, include statistics produced with SPSS. To the uniniti-
ated, the program appears daunting and is associated with the horrors of maths and statistics. 
However, it need not be that scary; SPSS can be easy to learn and manipulate. Most of the tasks 
are available at the press of a button, and it is a far cry from the days when even the most basic 
function had to be activated by using programming code. The trick is learning what button to 
press. Many books report on how to use the functions, but very few provide even the most basic 
understanding. Some of you may be experienced enough not to need this chapter, in which 
case, you can happily pass on to the next chapter. However, even if you have been using SPSS for 
several years, you may benefit from learning about some of the newer functions now available.

We will start by looking at some of the most basic functions of SPSS, such as how to set up 
new data sets and how to use the main menus. To create a data set, we need to define variables – 
we will learn how to set the parameters according to the type of test we need to perform. We 
will see that there are two ways that we can view a data set: a ‘variable view’, where we define 
those variable parameters and a ‘data view’, where we enter data and manipulate them. Once 
we have created a data set, it would be useful if we learned how to use important menu func-
tions such as ‘Save’ and ‘Edit’. Then we will proceed to some slightly more advanced stuff. Now, 
it’s quite likely that some bits about data editing and manipulation will be beyond you at this 
stage, particularly if you are new to statistics. If that happens, don’t worry. This chapter is not 
designed to be read in one go; you can return to it again later when you have learned more 
about statistical analyses themselves. The rationale for this approach is a simple one: it keeps 
all of the instructions for performing the main functions in one place. In many cases we will 
revisit the procedures in later chapters, when they become appropriate. However, it is useful to 
have the most basic instructions all together. We will not explore the data analysis and graphical 
functions in this chapter, as it is better that we see how to do that within the relevant statistical 
chapters. But we will (briefly) consider how SPSS uses ‘syntax’ language to perform tasks. You 
will rarely have to use this programming language, but it may be useful for you to see what it is 
used for. Throughout this book we will be using SPSS for Windows version 19.

Viewing options in SPSS
One of the first things to note is that there are two editing screens for SPSS (called ‘Data editors’): 
‘Variable View’ and ‘Data View’. Variable View is used to set up the data set parameters (such as 
variable names, type, labels and constraints). Data View is used to enter and manipulate actual 
data. An example of each is shown in Figure 2.1 and Figure 2.2. Before you enter any data, you 
should set up the parameters and limits that define the variables (in Variable View). Once you 
have those variables set up, you can proceed to enter the data; you will do that via Data View.

Figure 2.1 SPSS Variable View
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Variable View is arranged in columns that relate to the parameters that we will set for each 
variable. Each row relates to a single variable in the data set.

Data View is arranged in columns that show each of the variables included in the data set 
(these are the same as the rows in Variable View). Each row represents a single participant or 
case. Now we should see how we define and enter the information, so that we get the informa-
tion that is displayed in Figures 2.1 and 2.2.

Defining variable parameters
It might help you understand the functions of SPSS by defining some variables and then entering 
data. To help us, we are going to use a small data set that will examine participants’ age, gender, 
nationality, perceived quality of life and current level of depression. We will also examine how many 
words the group can recall (with or without a picture prompt). Finally, we will record the partici-
pants’ perceptions of sleep quality and how well rested they felt when they woke up that morning.

Starting up a new SPSS data file
Before we start, we need to open a new (blank) SPSS data file. When SPSS is open for the first 
time, you may be presented with a range of screens. The default view (shown in Figure 2.3) 
requests options of how to proceed:

Open SPSS 19 from your program menu, or click on the SPSS icon. 

In this case, we do not need any of those options, so just click on Cancel; a blank window will 
open (similar to Figures 2.3 or 2.4). On other occasions, you may wish to perform one of the 
other functions, but we will look at that later. In Figure 2.3, you will notice that there is a tick-
box option saying ‘Don’t show this dialog in the future’. If that has previously been selected, you 
will not see Figure 2.3 at all; the program will just open straight into a blank window. Once you 
have opened a new data file, click on the Variable View button (at the bottom of the page). An 
example of a brand new Variable View page is shown in Figure 2.4.

Defining variable parameters: rules and limits
When we open Variable View we see a range of parameter descriptions across the column head-
ings. Before we define those we should explore what each of the descriptors means:

Name:  Give your variable a name that is relevant to what it measures, but try to keep it short. 
The limit for SPSS 19.0 is 64 characters, but it is advisable to make it more manageable 
(you can always provide a fuller description in the ‘Label’ column). The name should 
start with a letter; subsequent characters can be any combination of letters, numbers 
and almost any other character. There are some exceptions, and you will get an error 
message should you select any of those. You cannot use blanks: ‘age of participant’ is 
not acceptable, but ‘age_of_participant’ is fine. This field is not case sensitive.

Figure 2.2 SPSS Data View
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Defining variable parameters 13

Type:  If you click on the cell for this parameter you will be presented with a row of dots 
(. . .). Click on that and you will see a list of options (see Figure 2.4). The default 
is ‘Numeric’, which you will use most often. The most likely alternative is ‘String’, 
which you could use for participant identification. ‘Numeric’ can be used even when 
the variable is categorical, such as gender. This is because ‘numbers’ can be allocated 
to represent the groups of the variable (see ‘Values’).

Width:  It is unlikely that you will need to change the default on this, unless you expect 
to require more digits than the default (eight characters). You may need to extend 
that if you want very large numbers, or if you need to display numbers with several 
decimal places (see below).

Figure 2.3 SPSS opening view

Figure 2.4 Blank Variable View

M02_MAYE1016_01_SE_C02.indd   13 27/06/13   9:32 PM



chapter 2  SPSS – the basics14

Decimals:  Setting decimals applies only when using numeric data. You can use this to deter-
mine how many decimal places you show (in the data set). The default setting is for 
two decimal places. For something like age, you may want to change this to ‘0’ (use 
the arrows to the right of the cell to make changes). For more specific data (such as 
reaction times) you may want any number of decimal places. This option has no 
effect on the number of decimal places shown in the results.

Label:  This is where you can enter something more specific about the nature of the vari-
able, so you can include a longer definition (and there are no limits). For instance, 
the ‘Label’ could be ‘Depression scores at baseline’, while the ‘Name’ parameter 
might be ‘depbase’. Always put something here, as that label is shown in some parts 
of the SPSS output.

Values:  As we will see in later chapters, a categorical variable is one that measures groups 
(such as gender). So SPSS understands that we are dealing with categorical vari-
ables, we need to allocate ‘numbers’ to represent those groups. For example, we 
cannot expect SPSS to differentiate between the words ‘male’ and ‘female’, but can 
use the values facility to indicate that ‘1’ represents male and ‘2’ is female. If there 
are no groups, you would leave the Values cell as ‘None’ (the default). If you do have 
groups, you must set these values (you will see how later).

Missing:  It is always worth considering how you will handle missing data. If there is a response 
absent from one of your variables, SPSS will count that empty cell as ‘0’. This will 
provide a false outcome. For example, the mean (average) score is based on the sum of 
scores divided by the number of scores. If one of those scores is incorrectly counted as 0, 
the mean score will be inaccurate. You should include ‘0’ only if it actually represents a 
zero score. If the data are missing, you can define a specific ‘missing variable value’. This 
will instruct SPSS to skip that cell (a mean score will be based on the remaining values). 
The missing ‘value’ indicator must be sensible; it must not be in the range of numbers 
you might be expecting (otherwise a real number might be ignored). The same applies 
to numbers used to define groups. A good choice for missing values is - 1: it should 
cover most scenarios. We will see how to do this later.

Columns:  This facility determines the width of the column reserved for that variable in the 
Data View. So long as you can see the full range of digits in the cell, it does not really 
matter. Set this to be your preference.

Align:  Data can appear to the left of a cell, the middle, or to the right – the choice is yours.

Measure:  You need to define what type of variable you are measuring. Click on the arrow ▼ in 
the Measure cell. The options for Numeric data are Scale, Ordinal or Nominal. For 
String the options are Ordinal or Nominal. Select the appropriate one from the pull-
down list.

 The Scale measure is ruler – representing a range of scores.

 The Ordinal measure is step – representing an order of groups.

 The Nominal measure is distinct circles – representing categories.

  With numeric data, ‘Scale’ refers to scores such as age, income or 
numbers that represent ranges and magnitude. These numbers 
are what we would normally categorise as interval or ratio data. 
‘Ordinal’ data are also ‘numerical’ but only in the sense that the 
number represents a range of abstract groups; you will typically find 
ordinal data in attitude scale (where 1 = strongly agree, through to 
5 = strongly disagree). You will learn more about interval, ratio and 
ordinal data in Chapter 5, so don’t worry if that’s all a bit confusing 
right now. ‘Nominal’ refers to distinct categories such as gender 
(male or female).

Role: Just use ‘Input’ for now; you can learn about the rest another time.
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creating new variable parameters
At this stage it would be useful to set up an example set of variables. You will recall that we 
are creating a data set that examines the participants’ age, gender (male or female), nationality 
(English, Welsh or French), perceived quality of life, current level of depression, how many 
words they can recall (with and without a picture prompt), perceived sleep quality and how 
rested the participants felt when they woke up. We will also have a variable called ‘participant 
identifier’ (the usefulness of that will become apparent later). Table 2.1 shows the information 
we are about to enter into our new SPSS data set.

table 2.1  Data set

SPSS variable

idno age gender Nationality qol deplevel picture nopicture sleepqual rested

0001 18 Male Welsh 1 3 12 12 39 28

0002 38 Female English 4 18 21 20 14 14

0003 30 Female French 4 ? 14 11 50 42

0004 22 Female English 5 20 19 16 70 72

0005 25 Male French 3 7 12 12 63 62

0006 40 Female Welsh 4 19 11 11 39 39

0007 48 Male English 2 13 21 22 59 39

0008 35 Female Welsh 5 20 24 20 55 54

0009 45 Female Welsh 3 10 17 21 39 42

0010 25 Male English 2 6 18 12 57 60

0011 50 Male French 5 24 18 11 59 57

0012 35 Male English 2 11 18 9 74 78

0013 ? Female Welsh 4 28 14 11 17 27

0014 32 Female English 5 25 19 14 24 24

0015 40 Male Welsh 1 12 23 18 50 47

0016 53 Female Welsh 4 23 15 15 57 61

0017 35 Male French 3 16 21 12 57 46

0018 30 Male English 2 13 24 19 61 58

0019 20 Female French 4 16 17 14 31 24

 

We will be using instruction boxes throughout this book to show how we perform a function in SPSS. To maintain 
consistency, fonts will be employed to indicate a specific part of the process:
black bold: this represents a command or menu options shown within the data window.
Green bold: this indicates the item to select from a list within the menu or variable.
blue bold: this refers to words and/or numbers that you need to type into a field. 

2.1  Nuts and bolts
SPSS instruction boxes

We will now set up the parameters for the variables in this data set. Remember we need a new row for each variable. 
Go to the blank Variable View window for the new data set.
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In Name type idno ➜ in type click on the dots… (you will be presented with a new window 
as shown in Figure 2.5) ➜ select String radio button ➜ everything else in this row can remain 
as default

Figure 2.5 Setting type

Participant identifier (Row 1):

We will start with a ‘variable’ that simply states the participant’s identification number. This can 
be useful for cross-referencing manual files. 

Age (Row 2): 

In Name type age ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 ➜ in 
Label type age ➜ ignore Values
To set the parameter for Missing values, click on that cell and then the dots . . . (you will be 
presented with a new window, as shown in Figure 2.6) ➜ select Discrete missing values 
radio button ➜ type –1 in first box ➜ click OK ➜ back in original window, ignore columns 
➜ ignore align ➜ click Measure ➜ click arrow ▼ ➜ select Scale

Figure 2.6 Missing values
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Gender (Row 3): 

In Name type gender ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 ➜ 
in Label type Gender
Gender is a ‘group’ (categorical) variable, so we have to set some Values ➜ click on that cell and 
then the dots . . . (you will be presented with a new window, as shown in Figure 2.7) ➜ in Value 
type 1 ➜ in Label type Male ➜ click add ➜ in Value type 2 ➜ in Label type Female ➜ click  
add ➜  click OK ➜ back in original window, set Missing to 21 ➜ ignore columns ➜ ignore 
align ➜ set Measure to Nominal

Figure 2.7 SPSS value labels

Nationality (Row 4): 

In Name type nationality ➜ set type to Numeric ➜ ignore Width ➜ change Decimals  
to 0 ➜ in Label type Nationality ➜ set Values as 1 5 english, 2 5 Welsh, and 3 5 French 
respectively (you saw how just now) ➜ set Missing to 21 ➜ ignore columns ➜ ignore align 
➜ set Measure to Nominal

Current level of depression: (Row 6): 

In Name type deplevel ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 ➜ 
in Label type current level of depression ➜ ignore Values ➜ set Missing to 21 ➜ ignore 
columns ➜ ignore align ➜ set Measure to Scale

In Name type qol ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 ➜ in  
Label type Quality of life perception ➜ ignore Values ➜ set Missing to 21 ➜ ignore 
columns ➜ ignore align ➜ set Measure to Ordinal

Quality of life perception (Row 5): 
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Picture: (Row 7): 

In Name type picture ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 ➜ 
in Label type Words recalled with picture ➜ ignore Values ➜ set Missing to 21 ➜ ignore 
columns ➜ ignore align ➜ set Measure to Scale

In Name type nopicture ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 
➜ in Label type Words recalled without picture ➜ ignore Values ➜ set Missing to 21 ➜ 
ignore columns ➜ ignore align ➜ set Measure to Scale

No picture: (Row 8): 

In Name type sleepqual ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 
➜ in Label type Sleep quality ➜ ignore Values ➜ set Missing to 21 ➜ ignore columns ➜ 
ignore align ➜  set Measure to Scale

Sleep quality: (Row 9): 

In Name type rested ➜ set type to Numeric ➜ ignore Width ➜ change Decimals to 0 ➜ in 
Label type Rested on waking ➜ ignore Values ➜ set Missing to 21 ➜ ignore columns ➜ 
ignore align ➜ set Measure to Scale

Rested: (Row 10): 

entering data
To start entering data, click on the Data View tab and you will be presented with a window similar 
to the one in Figure 2.8. Remember, each row in Data View will represent a single participant.

Figure 2.8 Blank Data View
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To enter the data, we will use the information from Table 2.1. To get some practice you should 
enter these data, following the instructions shown below (note that there are some data ‘missing’). 

Using the SPSS data set that we have just created, enter the following 
information:

Row 1: In idno type 0001 ➜ in age type 18 ➜ in gender type 1 ➜ in nationality type 2 ➜ in 
qol type1 ➜ in deplevel type 3 ➜ in picture type 12 ➜ in nopicture type 12 ➜ in sleepqual 
type 39 ➜ in rested type 28

Row 2: In idno type 0002 ➜ in age type 38 ➜ in gender type 2 ➜ in nationality type 1 ➜ in 
qol type 4 ➜  in deplevel type 18 ➜ in picture type 21 ➜ in nopicture type 20 ➜ in sleep-
qual type 14 ➜ in rested type 14

Row 3: In idno type 0003 ➜ in age type 30 ➜ in gender type 2 ➜ in nationality type 3 ➜ in 
qol type 4 ➜ in deplevel type -1 (the ‘depression score’ is missing; so we enter the ‘missing 
value’ indicator instead) ➜ in picture type 14 ➜ in nopicture type 11 ➜ in sleepqual type 50 
➜ in rested type 42 . . . and so on

Perhaps you would like to enter the remaining data (from Table 2.1); there will some further 
exercises at the end of this chapter.

SPSS menus (and icons)
Now we have created our first data set, we should explore how we use the ‘menus’ (refer to Figure 2.8 
to see the range of menu headings). You will need to use only some of the functions found within 
these menus, so we will look at the most commonly used. In some cases, a menu function has an 
icon associated with it (located at the top of the view window). You can click on an icon to save time 
going through the menus; we look at the most useful of those icons (these are displayed below the 
menu headings, as shown in Figure 2.9). There are actually many more icons that could be included. 
You can add and remove the icons that are displayed, but we will not look at how to do that in this 
section. You can see how to do this in the supplementary facilities supplied in the web features 
associated with this chapter. The menu structure is the same in Data View and Variable View screens.

Figure 2.9 SPSS menus and icons

File menu

SPSS uses two main file types: one for data sets (these are illustrated by files that have the extension ‘.sav’) and one for 
saving the output (the tables of outcome that report the result of a procedure) – these are indicated by files that have 
the extension ‘.spv’. A file extension is the letters you see after the final dot in a filename. It determines which program 
will open the file, and what type of file it is within that program. For example, word-processed files often have the file 
extension ‘.doc’. There are other file types in SPSS, such as those used for the syntax programming language. However, 
most of the time you will use only .sav and .spv files.

2.2  Nuts and bolts
SPSS files
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When the ‘File’ menu is selected, a series of options will appear (see Figure 2.10). The file 
menu is pretty much the same as you will find in most popular software programs, with some 
exceptions. There are several functions available here. Some of these are more advanced than we 
need, so we will focus on those that you are most likely to use for now.

Figure 2.10 File menu options

New:  Use this to start a new data file. It is most likely that this will be a new data set, in 
which case you would follow the route: (click on) File ➜ New ➜ Data. However, 
you might equally choose to start a new Syntax or Output file.

Open:  Use this to open an existing file, perhaps one that you have worked on previously. 
If you want to open a data file, perform File ➜ Open ➜ Data. To open a saved 
output file, perform File ➜ Open ➜ Output. There is an icon associated with 
this function, which you can use just by clicking on it (saving a little time from 
selecting the menu route):

  You can also open a file by clicking on it directly from your own folders (see Figure 2.11).

Save:  It is good practice to save data sets and output files frequently, not just when you 
have finished. If your computer crashes, you might lose everything. To save the file, 
select File ➜ Save (regardless of whether you are saving a data set or an output file). 
Alternatively, you can click on the icon shown here. If the file has not been saved 
before, you will be asked to create a name and indicate where you want the file 
saved. If it is an existing file, it will save any new changes.
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Figure 2.11 Opening a file from general folders

Save As:  If you make changes to a file but want to keep the original file, use this 
function to save the changed version to a different file. Select File ➜ 
Save As (regardless of whether you are saving a data set or an output 
file). Do not use the ‘file save’ function: the details in the file prior to the 
changes will be overwritten.

Mark File Read Only:  You can protect your file from any further changes being made; new 
changes can be made to a new file using ‘Save As’. Select File ➜ Mark 
File Read Only (you will be reminded to save current unsaved changes).

Print Preview:  You may want to see what a printed copy of your file will look like, 
without actually printing it (for example, you may want to change 
margins to make it fit better) – this saves printing costs. Select File ➜ 
Print Preview.

Print:  If you are happy to print the file, send this to a printer of your choice by 
selecting File ➜ Print. You will be given a list of printers that this can be 
sent to. If you use the ‘Print’ icon the print will be automatically sent to 
your default printer.

Exit:  As the name implies, this closes down the file. You will be warned if data 
have not been saved. You also get a warning if the file is the last SPSS 
data set still open (it closes the whole program). You can also click on 
the cross in the top right-hand corner to close the file. Make sure you 
save before you close anything.

Recently Used Data:  This provides a similar function to ‘Open’ but will locate the most 
recently used data sets. This is often quicker because, using ‘Open’, you 
may need to trawl through several folders before you find the file you 
are after. However, this function remembers file names only. If you have 
moved the file to another folder since it was last used, you will get an 
error message. Select File ➜ Recently Used Data and choose the file you 
want to open.

Recently Used Files:  This is the same as ‘Recently Used Data’ but it locates all other files that 
are not data sets (output files, for example).
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edit menu
The Edit menu also shares properties with other software programs that you may be more 
familiar with. When this menu is selected, a number of options are displayed (see Figure 2.12).

Figure 2.12 Edit menu options

We will explore some of the more common functions here. Where an icon is displayed, this can 
be selected instead of using the full menu function:

Undo:  Sometimes you may enter data incorrectly, or make some other error that you 
want to ‘undo’. Use this function to do that by selecting Edit ➜ Undo.

Redo:  Having undone what you believed to be incorrect, you may decide it was OK 
after all and want to put the information back in again. You can redo what 
was undone by selecting Edit ➜ Redo.

Cut:  If you want to move information from a current cell and put it somewhere 
else, you need to use this ‘Cut’ facility. It’s rather like deleting, but the infor-
mation is saved in a memory cache until you find somewhere else to put it 
(see ‘Paste’). To do this, select Edit ➜ Cut.

Copy:  If you want to copy information from the current cell (to somewhere else) but 
also keep the current information where it is, you need this ‘Copy’ function. To 
do this, select Edit ➜ Copy. You will need the ‘Paste’ function to complete the 
task.

Paste:  Use this to paste information that has been cut or copied from somewhere 
else into a cell by selecting Edit ➜ Paste.

Insert Variable:  You can use this function to insert a new variable in Variable View. In many 
cases, we would simply start a new row (rather like we did earlier). However, 
sometimes you might decide to include a new variable but would like to 
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have it placed next to an existing one (perhaps because it measures something 
similar). To do this, go to Variable View and click on the row above which 
you want to insert the new variable. Then select Edit ➜ Insert Variable. You 
would then need to set the parameters as you have been shown.

Insert Case:  You can use this function to insert a new ‘case’. In most data sets, a case will be 
a participant. It is quite likely that it will not matter what order you enter data, 
but sometimes you may want to keep similar participants together (such as all 
of the depressed people in one place). In that scenario, you may want to insert 
a participant into a specific row of your data set. To do that, go to Data View 
and click on the row above which you want to insert the new case. Then select 
Edit ➜ Insert Case. You can then enter the data for your new participant.

Find:  In larger datasets it can be time consuming to look for specific bits of data. 
For example, in a data set of 1,000 people you may want to find cases where 
you have (perhaps mistakenly) used ‘99’ to indicate a missing variable. You can 
select Edit ➜ Find to locate the first example of 99 in your data set. Once you 
have found the first example, you can use the ‘Next’ button to locate subsequent 
examples.

Replace:  Having found the items you are looking for, you may wish to replace them. For 
example, you have originally chosen to use 99 as your missing value indicator 
for all variables, including age. Later, you discover that one of your partici-
pants is aged 99! If you kept 99 as the missing variable it would not count 
that person. So you decide to change the missing value indicator to – 1. If 
there were 50 missing values in all variables across the data set, it would take 
some time to change them and you might miss some. However, the ‘Replace’ 
function will do that for you all at once. Go to Edit ➜ Replace ➜ enter 99 
in the Find box ➜ enter – 1 in the Replace with box ➜ click on Replace All. 
However, do be careful that there are not other (valid) cases of 99 – you might 
replace true data with an invalid missing value. If you are not sure, use the 
Find Next button instead of ‘Replace All’.

Options:  This function enables you to change a whole series of default options, including 
the font display, how tables are presented, how output is displayed, and so on . 
Much of this is entirely optional and will reflect your own preferences.

View menu
The View menu offers fewer features than the others, but those that are there are very useful.

Figure 2.13  View menu options
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Three functions can be selected via tick boxes:

Status bar:  This function confirms current functions at the foot of the display window. This 
can be quite reassuring that the process is working, so it is a good idea to leave 
this ticked.

Grid lines:  This function allows you to show grid lines between cells, or to remove them; it 
is entirely optional.

Value Labels:  This is a very useful function. Earlier, we saw how to set up categorical vari-
ables that represent groups. For example, we created a Gender variable and used 
codes of 1 and 2 for ‘male’ or ‘female’ respectively. When we display the data 
set, we can choose whether to show the numbers (such as 1, 2) or the value 
labels (such as male, female) by ticking that box. Alternatively, you can click on 
the icon in the toolbar – if you are currently showing numbers it will switch to 
value labels, and vice versa. 

Other functions are selected by clicking on that option and following additional menus:

Toolbars:  You can use this function to choose which icons to include on the toolbar. 
Select View ➜ Toolbars ➜ Customize (a new window opens) ➜ click Edit. 
From the operations window you can select a menu and choose which icons 
you can drag onto the toolbar.

Fonts:  You can use this facility to change the way in which fonts are displayed in the 
data set. This is entirely your choice. Select View ➜ Fonts if you want to change 
anything.

The next three menus are used to manipulate data. To fully illustrate these functions, we will 
undertake some of the procedures as well as explain what the menu aims to do .

Data menu
The data menu examines and arranges the data set so that specific information can be reported 
about those data. In some cases this has an impact on the way in which data are subsequently 
analysed. There are many functions in this menu, so we will focus on those that are probably 
most useful to you for the moment.

We can perform these functions on the data set that we created earlier. If you want to see the 
completed data set, you will find it in the online resources for this book. The file is called ‘Data 
entry exercise’.

Define Variable Properties:  This function confirms how a variable has been set up and 
reports basic outcomes, such as the number of cases meeting a 
certain value. To perform this task, select Data ➜ Define Vari-
able Properties.

Copy Data Properties:  This function enables you to copy the properties of one variable 
onto another by selecting Data ➜ Copy Data Properties.

Sort cases:  This useful facility allows you to ‘sort’ one of the columns in 
the data set in ascending or descending order. For example, 
using the data set we created, we could sort the ‘Current level 
of depression’ column from lowest score to highest score. To 
illustrate this important function, we will perform that task 
without data: 
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Using the SPSS data set Data entry exercise

Select Data ➜ Sort cases (see Figure 2.14) ➜ (in new window) transfer current level of 
depression to the Sort by window (by clicking on the arrow, or by dragging the variable to 
that window) ➜ select radio button by ascending ➜ click OK (as shown in Figure 2.15).

Figure 2.15 Sort cases function

Figure 2.14 Data menu options

Return to the data set and you will notice the column for ‘Current level of depression’ is now in order, 
from the lowest to the highest.

Split File:   This is another extremely useful facility. It enables you to split the data set according 
to one of the (categorical variable) groups. This can be used to report outcomes 
across remaining variables but separately in respect of those groups.
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Select Data ➜ Split File (see Figure 2.14) ➜ (in new window) click radio button for compare 
groups ➜ transfer Gender to Groups based on: window ➜ click OK (as shown in Figure 2.17).
Choosing the ‘Compare Groups’ option here will result in output that directly compares the 
groups. This is probably better than selecting the ‘Organize output by groups’ option, which 
would produce separate reports for each group.

Figure 2.16 Mean number of words recalled in each condition

Figure 2.17 Split File function, step 2

  We will use this function in very important analyses later in the book, notably for multi-
factorial ANOVAs (Chapters 11 and 13). However, we can illustrate this function with a 
simple example now. In the data set that we created, we have two variables that measure 
‘word recall’. These measure how words can be recalled by the participants when they 
are given a picture prompt to aid recall (‘ Words recalled with picture’) and when they 
are not (‘Words recalled without picture’). If we examine our entire sample across those 
two variables, we can compare the outcomes. We call that a within-group study (we will 
encounter these often throughout the book). We might find that people recall more 
when they are given the picture prompt. This is all very well, but we might also want to 
know whether that outcome differs according to gender. We can do this with the split file.

  Before we split the file, we should look at some basic outcome regarding the word 
recall across the group.

  Figure 2.16 appears to show that more words are recalled when the group are given 
the picture prompt (mean [average] words remembered = 17.79) than when no 
picture is given (mean = 14.74). We should analyse that statistically, but we will 
leave all of that for later chapters, when you have learned more about such things. 
For now, let’s see what happens when we ‘split the file’ by gender:

  Now we can examine the difference in word recall across the picture conditions,  
now according to gender. We can see some fundamental differences between the 
groups on these outcomes. Figure 2.18 suggests that there is very little difference in 
mean words recalled between conditions for men, but women appear to recall far 
more words when prompted with the picture than with no picture.
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  You must remember to return the data set to a state where there is no ‘split’ – otherwise 
all subsequent analyses will be affected.

Figure 2.18 Mean number of words recalled in each condition (by gender)

Select Data ➜ Split File ➜ click radio button for analyze all cases, do not split groups ➜ 
click OK

Select Data  ➜ Select cases (see Figure 2.14)  ➜  (in new window) select if condition is satis-
fied radio button ➜ click on if . . . box (as shown in Figure 2.19)

Figure 2.19 Select cases function, step 1

Select Cases:   This function allows you to explore certain sections of the data. In some respects 
it is similar to what we saw for the ‘Split File’ facility, but there are several more 
options. For example, you can exclude a single group from the data set and 
report outcomes on the remaining groups. In our data set, we could decide to 
analyse only English and Welsh participants, excluding French people. In effect, 
we ‘switch off’ the French participants from the data. This is how we do it: 
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In that new window (see Figure 2.20), transfer Nationality to blank window to the right 
(‘Nationality’ will now appear in that window) ➜ click on ~=(this means ‘does not equal’) ➜ 
Type 3 (because ‘Nationality = 3’ represents French people (who we want to deselect) ➜ click 
continue ➜ click OK (see Figure 2.21 to see completed action)

Figure 2.20 Select cases function, step 2

Figure 2.21 Select cases function, step 2 (completed)
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  When you return to Data View you will notice that all of the cases referring to French 
people are now crossed out. You would now be able to perform your analyses just 
based on English and Welsh people. Before you can use the data for other functions, 
you will need to remove the selected cases and return to the full data set: 

Select Data ➜ Select cases ➜ click all cases ➜ click OK

Figure 2.22 SPSS data set: watching TV by gender

  However, as it stands, the ‘count’ is simply another variable. To use it to count the 
number of cases that match the scenarios in the first two columns, we need to use 
the ‘weight’ function.

 Open SPSS data set Football

Select Data ➜ Weight cases (see Figure 2.14) ➜ select Weight cases by radio button ➜ 
transfer count to Frequency Variable window ➜ click OK (see Figure 2.23)

Weight cases:    This facility has a couple of useful functions. First, it can be used to count the 
number of cases that match a combination of scenarios. Or, second, we can 
‘control’ a single variable in the data set so that the remaining variables are ‘equal’ 
in respect of that controlling variable. To illustrate how we can use this function 
to count cases we need a much larger data set. In this scenario, we have a sample 
of 200 people, for whom we measure two variables: gender (males/females) and 
whether they watch football on TV (yes/no). Now imagine how long it would 
take to enter data for 200 participants. Thankfully, there is a shortcut. We can 
count the number of times we find the combination of the following: males who 
watch football on TV, males who do not, females who do and females who do 
not. The data set might look something like Figure 2.22.
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  Now that the data are ‘weighted’ by count, analyses can be performed to explore 
how men and women differ in watching football.

  We can also use the ‘weight’ function to ‘normalise’ data. In social science research 
(including psychology) it is difficult to control all of the variables. Using the data set 
that we created earlier, we might choose to explore ‘current level of depression’ by 
gender. We might find that women score more highly (poorly) on depression scores 
than men. However, what if we also notice that depression scores increase with age? 
How can we be sure that the observed outcome is not the result of age rather than 
gender? To be confident that we are measuring just depression scores by gender, we 
need to ‘control’ for age. By using the ‘weight’ function, we can adjust the depression 
scores so that everyone is equal in age. As we will see later in this book, there are 
more sophisticated tests that can do this (see ANCOVA, Chapter 15). However, the 
weight function provides one fairly easy way of exploring a simple outcome. This is 
how we do it: 

Figure 2.23 Weight Cases function

Select Data ➜ Weight cases ➜ select Weight cases by radio button ➜ transfer age to 
Frequency Variable window ➜ click OK

  Before you can use the data for other functions, you will need to remove the 
weighting function: 

 Select Data ➜ Weight cases ➜ click on Do not weight cases ➜ click OK

transform menu
The transform menu undertakes a series of functions that can change the properties of variables, 
or create new variables based on the manipulation of existing variables. Once again, we will 
focus on the ones that you are most likely to use. To illustrate those important facilities, we will 
perform the functions using example data.
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Figure 2.24 Transform menu options

Using the SPSS data set Data entry exercise

Select transform ➜ compute variable (see Figure 2.24) ➜ (in new window, as shown in 
Figure 2.25), fortarget Variable type Sleepperceptions ➜ transfer Sleep quality to Numeric 
expression window ➜ click on + (the ‘plus’ sign shown in keypad section below the Numeric 
expression window) ➜ transfer Rested on waking to Numeric expression window ➜ click 
OK (see Figure 2.26 for completed action)

  Go back to the data set. You will see that a new variable (sleepperceptions) has 
been included.

Compute Variable:  You can use this to perform calculations on your variables, perhaps to adjust 
them or create new variables. For example, you might have several variables 
that measure similar concepts, so you decide to create a new variable that 
is the sum of those added together. In the data set that we created earlier, 
we had one variable for ‘Sleep quality’ and one for ‘Rested on waking’. We 
could combine those into a new variable called ‘Sleep_perceptions’. Here’s 
how we do that: 
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Figure 2.25 Transform Compute Variable

Figure 2.26 Transform Compute Variable (completed)

Recode into Same Variables:  Sometimes you may need to recode the values of your varia-
bles. For example, when we created our data set, we input the 
values for gender as 1 (male) and 2 (female). However, as we will 
see in later chapters, some statistical procedures (such as linear 
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Select transform ➜ Recode into Same Variables (see Figure 2.24) ➜ in new window (as 
shown in Figure 2.27) transfer Gender to Variables window (which becomes renamed as 
‘NumericVariables’) ➜ click Old and New Values . . . 

Figure 2.27 Recode into Same Variables function – step 1

In new window (as shown in Figure 2.28), under Old Value, select Value radio button ➜ type 
1 in box ➜ under New Value, select Value radio button ➜ type 0 in box ➜ click add (1 --> 0 
appears in Old --> New box) ➜ for Old Value, type 2 ➜ for New Value, type 1 ➜ click add  
(2 --> 1 appears in Old --> New box) ➜ click continue  ➜ (in original window) click OK

Figure 2.28 Recode into Same Variables function – step 2

regression – Chapter 16) require that categorical variables can have only two groups 
and must be coded as 0 and 1 (don’t worry about why for the moment). This is how 
we make those changes (this procedure will overwrite the values that we set up before): 
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analyze menu
This menu contains the statistical techniques that we can use to analyse and manipulate data. 
We will be exploring how to analyse data in the statistical chapters later, so we do not need to 
look at this in too much detail here. This menu permits a wide range of statistical analyses, each 
with different rules of operation so we will leave that for now.

Direct Marketing menu
This menu is more likely to be useful for market researchers. According to SPSS, it ‘provides 
a set of tools designed to improve the results of direct marketing campaigns by identifying 
demographic, purchasing, and other characteristics that define various groups of consumers and 
targeting specific groups to maximize positive response rates’.

Graphs menu
Once you have reported your results, you may want to represent the outcome graphically. This 
menu provides a wide range of graphs that can be used. However, we will explore that in more 
detail when we get to the statistical chapters.

Utilities menu
We will not dwell on this menu – the facilities are more likely to be attractive to advanced users. 
It offers further opportunities to view the properties of variables (how they are defined in the 
program, including the programming language parameters). Perhaps the most useful facility is 
one where you can change the output format so that it can be sent to another medium (such 
as Word, PDF, etc.). You can append comments to SPSS files, which may be useful if you are 
sharing data. Other facilities are much more advanced and might be useful only to those who 
understand the more technical aspects of programming (so, not me then).

add-ons menu
This menu highlights a number of additional products that SPSS would like you to be aware of, 
such as supplementary programs or books about using SPSS. There is then a link to a website 
that invites you to buy these products. Enough said.

Window menu
This is simply a facility whereby you change the way in which the program windows are 
presented, such as splitting the screen to show several windows at once.

help menu
This does exactly as it says on the tin: it helps you find stuff. You can search the index for help 
on a topic, access tutorials on how to run procedures, and scan contents of help files. This can 
be very useful even for the most experienced user.

If you look at the data set you will see that the gender data 
now show ‘0 and 1’ where ‘1 and 2’ used to be. But now, the 
variable is coded incorrectly. You must go to Variable View 
and change the value codes to show males = 0, females = 1.

Recode in Different Variables:  This is the same as what we have just seen, but a new variable 
is created rather than changing the existing one (it will not 
overwrite the original variable information).
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Syntax is the programming language that SPSS uses (mostly in the background). For the most 
part, you will not need to use this, as the functions are performed through menus and options. 
However, there are times when using syntax is actually much quicker than entering all of the 
required information using the main menus. We may need to run the same statistical test many 
times, particularly if we are collecting data on an ongoing basis. Running tests in SPSS can be 
relatively straightforward (such as an independent t-test), while others are rather more complex 
(such as a mixed multi-factorial ANOVA or a multiple regression). Using syntax can save a lot of 
time and energy in setting up the parameters for those tests. As you will see when you run each 
statistical test, the SPSS output includes a few lines of syntax code (just before the main outcome 
tables). If we want to run a subsequent test on this data set, we can cut and paste the code into 
the syntax operation field. The test will run without having to redefine the test parameters. There 
may also be some occasions when you will need to write some syntax to perform a task that is 
not available through the normal menus (see Chapter 11 for an example).

Syntax

chapter summary

In this chapter we have explored some of the basic functions of SPSS. At this point, it would be good 
to revisit the learning objectives that we set at the beginning of the chapter.

You should now be able to:

l Recognise that SPSS presents data sets in two ‘views’: the Variable View where variables are 
defined and parameters are set, and the Data View where the raw data are entered.

l Understand that there are a number of limits that we must observe when setting up those  
parameters.

l Appreciate the need to correctly define ‘missing variables’ so that blank spaces in the data set are 
not treated as ‘0’.

l Perform basic data entry in SPSS.

l Understand the purpose of the SPSS menus, and the function of the more popular sub-menus, 
including basic data manipulation and transformation.

extended learning task

Following what we have learned about setting up variables, data input and data manipulation, 
perform the following exercises. Your task will be to create an SPSS data set that will explore outcome 
regarding mood, anxiety and body shape satisfaction in respect of gender and age group. The vari-
able parameters are as follows:

Gender: male (1), female (2)
age group: under 25 (1), 25–40 (2), 41–55 (3)

Outcome measures: anxiety, mood (measured on an interval scale), body shape satisfaction 
(measured on an ordinal scale)
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We have some raw data in respect of eight participants, shown in Table 2.2.

table 2.2 Raw data

Gender age group anxiety Mood
body shape 
satisfaction

Male      <25 87 74 11

Female 25–40 54 61 23

Female 41–55 31 38 ?

Male 25–40 43 39 34

Male       <25 69 82 8

Female 41–55 18 12 51

Female 25–40 38 77 29

Male        <25 74 65 16

Open a new SPSS data set.

1. Create the variables, using the parameters shown above.
2. Enter the data, using the raw data from Table 2.2.
3.  Create a new variable that measures a combination of ‘Anxiety’ and ‘Mood’ scores added 

together (called ‘Affect’).
a. Format the variable parameters for the new variable.

4. Recode the Gender variable (using values of 0 = male and 1 = female).
a. Format the variable parameters for the new variable.
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3

Learning objectives

By the end of this chapter you should be able to:

l Understand the importance of normal distribution

l Recognise the effects of skew and kurtosis, and what we mean by ‘outliers’

l Appreciate how to measure and interpret normal distribution graphically and 
statistically

l Recognise ways in which we can deal with potential violations in normal 
distribution

l Understand how to adjust outliers and transform variables

l Recognise what we mean by homogeneity and sphericity of variances

NormaL 
distributioN
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Normal distribution describes the way in which data are ‘spread’. Imagine that we collected 
some information about the age for a group of 30 people, aged between 18 and 50. Some of 
those people would be younger, some older, others somewhere in between. Probability statis-
tics describe the likelihood of something happening based on what we know about previous 
outcomes. In probability, we expect things to happen in a predictable, uniform way. If our group 
was representative of the general population, we would expect the ages of our group to be pretty 
evenly spread out. However, there may be circumstances that might cause those ages to be not 
so even. If this were a group of university students, we might expect most of the ages to tend 
towards being younger; if the group were members of a crown green bowls club, the ages might 
be somewhat older. In normal distribution, we start with the assumption that the data we collect 
represent something close to the general population. In our example, we could plot the ages in 
a graph: the range of ages would be placed in ascending order along the horizontal (x) axis and 
we would count the number of people matching that age along the vertical (y) axis. The graph 
might look something like the one shown in Figure 3.1.

The bars in Figure 3.1 represent a group of age bands, with the height of the bar showing 
how many people are in that group of ages. We have added a curve that shows the trend of the 
ages (we will see how to draw this graph, including adding the curve, later on). That curve is 
useful in two respects: it shows how ‘evenly spread’ the ages are across the group and it provides 
some information on what the average age of the group is likely to be. The peak of that curve 
approximately indicates the average age (around 35 in this example). Overall, we appear to 
have a gentle ‘bell-shaped’ curve where the distribution of ages is roughly equal either side of 
the mean. It is this type of ‘normal distribution’ that we should be aiming for. In this chapter we 
will explore exactly how we quantify that.

What is normal distribution?
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Figure 3.1  Distribution of ages (n = 50)
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We will start with an example of a normal distribution. Table 3.1 shows what some normally 
distributed data might look like.

table 3.1  Example data for normal distribution

ages mean median mode

20 23 28 28 32 32 35 35 35 38 38 42 42 47 50 35.0 35 35

What does normal distribution look like?
Looking at Figure 3.1, we have some idea of what normal distribution looks like. For data to be 
‘normally distributed’ we expect them to be ‘evenly’ distributed either side of the mean, illus-
trated by a smooth, bell-shaped pattern, and where the ‘peak’ of that distribution is neither ‘too 
pointed’ nor ‘too flat’. Graphically, we often draw a curve through the data to indicate the trend 
in those data; we call these ‘histograms’. To illustrate a good example of normal distribution, 
compared with examples where normal distribution may have been compromised, we need to 
look at a series of histograms. We need to compare the curves in these histograms to appreciate 
how they differ. However, before we start, we need to learn some basic terms about how we 
measure data (see Box 3.1).

Mean,
median and
mode  

Figure 3.2  Normal distribution

Figure 3.2 is an example of a normal distribution. It is signified by a smooth, bell-shaped 
curve. The mean and median are identical.

 mean:  This is the average number in a data set. We add up all of the numbers in the data set and divide the 
answer by the number of cases (or people).

 median:  This is the middle number in a data set, when those numbers have been ordered numerically from lowest 
to highest (or vice versa).

 mode: This is the most common number in a data set.

3.1  Nuts and bolts
basic units of measurement

What is normal distribution? 39
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skewed data
By definition, normal distribution describes a range of data where the scores at either end of 
the distribution are the same distance to the mean. In our example, the eldest person is 15 
years older than the mean age; the youngest is 15 years younger than the mean age. If there are 
extreme scores at one end of the distribution it is likely to ‘skew’ the mean score away from the 
median. We call those extreme scores ‘outliers’. If the data are skewed, this can distort the mean 
score and can bias any test that depends on it (as we will see later).

Positively skewed data

When the data are positively skewed, there are extreme (outlier) scores at the higher end of the 
range of data. This might cause the mean score to be overstated (see Table 3.2).

table 3.2  Example of positively skewed data

ages mean median mode

20 23 28 28 32 32 35 35 35 38 38 42 42 55 60 36.2 35 35

Figure 3.3 shows data that are positively skewed. One tip of the curve points towards the 
right-hand side of the distribution. The mean is drawn to the right of the median and mode. The 
high extreme scores may have artificially inflated the mean score.

Negatively skewed data
When the data are negatively skewed, there are extreme scores at the lower end of the range of 
data. This might cause the mean score to be understated (see Table 3.3).

Figure 3.3  Positively skewed distribution

Median/mode

Mean

table 3.3  Example of negatively skewed data

ages mean median mode

9 10 28 28 32 32 35 35 35 38 38 42 42 47 50 33.4 35 35

Figure 3.4 presents an example of negative skew. One tip of the curve points towards the left-
hand side of the distribution. The mean is drawn to the left of the median and mode. The low 
extreme scores may have artificially deflated the mean score.

Chapter 3  Normal distribution40
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Kurtosis
In addition to skew, we need to measure kurtosis. This describes the ‘peakedness’ of the curve. A 
normal distribution is often referred to as being ‘mesokurtic’, which is another reference to the 
‘bell shape’ that we are aiming for. However, we may encounter problems with curves that are 
too ‘peaked’, or ones that are too ‘flat’.

Leptokurtic distributions

A leptokurtic distribution describes a curve that is ‘peaked’, like a pointed hat (see Table 3.4).

Median/mode

Mean

Figure 3.4  Negatively skewed distribution

table 3.4  Example of leptokurtic data

ages mean median mode

31 31 32 32 34 34 35 35 35 36 36 38 38 39 39 35 35 35

Mean,
median and
mode 

Figure 3.5  Leptokurtic distribution

Although the mean and median are the same, there is very little variation in the data, making 
analyses difficult. Graphically, the data distribution might look like Figure 3.5.
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Platykurtic distributions

A platykurtic distribution describes a curve that is flat (see Table 3.5).

Once again, the mean and median are the same, but now there is too much variation in the 
data to make analyses viable. Graphically, the data distribution might look like Figure 3.6.

table 3.5  Example of platykurtic data

ages mean median mode

20 22 24 26 28 30 34 35 36 40 42 44 46 48 50 35 35 None

Mean and
median 

Figure 3.6  Platykurtic distribution

 Normally distributed: data are evenly distributed either side of the mean (see Figure 3.2)

 Positive skew:  where there are outliers at the higher end of a data set (see Figure 3.3)

 Negative skew:  where there are outliers at the lower end of a data set (see Figure 3.4)

 Kurtosis:  describes the peakedness of a normal distribution curve

 mesokurtic:  a ‘normal’ curve, as demonstrated by the bell shape (see Figure 3.2)

 Leptokurtic:  very ‘peaked’ distribution, with little variation in the data (see Figure 3.5)

 Platykurtic:  very ‘flat’ distribution, with data widely dispersed across the data set (see Figure 3.6)

3.2  take a closer look
terms used in measuring normal distribution

What happens when data are not normally distributed?
As we have just seen, data may not be normally distributed if there are problems with skew and 
kurtosis. Data that are positively skewed may cause the mean score to be artificially inflated. This 
may have occurred because there are some extreme high scores. Without those outliers, a more 
realistic mean score might have been somewhat lower. Similarly, data that are negatively skewed 
might lead to an artificially deflated mean because of some extreme low scores. Either way, the 
mean score in skewed data may not be reliable. We also saw that deviations in kurtosis may cause 
a problem. Leptokurtic distributions may offer too little variation in the data, while platykurtic 
distributions may have too much variation. But why might all of this be a problem? Many of the 
statistical procedures that we will explore in this book depend on measuring differences in mean 
scores. We will come to know these as parametric tests (we will explore this in more depth in 
Chapter 4). Normal distribution is a major determinant in deciding whether we can classify our 
data as parametric. If normal distribution has been compromised, we may no longer be able to 
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trust the mean score as truly reflecting the data. If we cannot trust the mean score, we may have less 
confidence in the outcome produced by parametric tests. In short, if we lack normal distribution 
we may need to choose alternative tests (such as those examined in Chapter 18).

open the sPss file age and sleep quality

Select analyze ➜ descriptive statistics ➜ Frequencies (as shown in Figure 3.7)

Figure 3.7  Creating histograms – step 1

In new window (see Figure 3.8) transfer age to Variable(s) window (by clicking on the arrow 
to the left of that window, or by ‘dragging’ the variable there) ➜ click statistics

Figure 3.8  Creating histograms – step 2

measuring normal distribution
So how can we check that our data are normally distributed? We can get SPSS to help us here. 
This can be achieved through the production of graphs (such as histograms, box plots or stem-
and-leaf plots), or we can employ statistical procedures. We will look at each of these in turn.

Graphical procedures
Histograms

In Figure 3.1, we saw a graphical representation of normal distribution. This type of graph is 
called a histogram. It is a bar chart, where bars represent individual cases or groups, and where 
the height of the bar indicates the frequency of that outcome. We can add a curve to the display 
to illustrate normal distribution. We can get SPSS to draw this histogram:

Measuring normal distribution 43
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In new window (see Figure 3.9) select mean, median, and mode radio buttons ➜ click 
Continue ➜ (in original window) click Charts

Figure 3.9  Creating histograms – step 3

In new window (see Figure 3.10) click Histogram radio button ➜ tick show normal curve 
on histogram box ➜ click Continue ➜ (in original window) click oK

If you need further guidance on these procedures, you can visit the website for this book and 
follow the video guides for SPSS

Figure 3.10  Creating histograms – step 4
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This appears to be a pretty good example of a normal distribution, at least according to the 
curve that has been added to the graph (see Figure 3.11). However, we may feel that the bars 
suggest slightly positively skewed data. To help us here, we can refer to the descriptive statistics 
that we asked for (see Table 3.6).
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Figure 3.11  Completed histogram

table 3.6  Descriptive data

mean median mode

Age 29.30 27 24

Table 3.6 suggests that there are some differences in the mean, median and mode. These 
differences might cause us to question whether the data are normally distributed after all. This 
illustrates a drawback of graphical displays: they can be a little subjective. However, we can 
supplement the graphs with formal statistics, which is something we will look at shortly. Never-
theless, these graphical displays are useful in providing some initial indications about normal 
distribution, so we should look at a few more examples.

box plots

Another graphical display that we can use is called a box plot (also known as a box and whisker 
plot, for reasons that are about to become obvious). Some examples of box and whisker plots 
are shown in Figure 3.12.

Box plots show how the data are spread around the median (the thick line through the box, 
representing the middle point of the data). The inter-quartile ranges are represented by the 
‘hinges’ at either end of the box. The bottom hinge is equivalent to the (lower) 25 per cent data 
point; the higher hinge symbolises the (upper) 75% data point. The ‘whiskers’, either side of 
the boxes, approximately represent the lowest and highest scores (unless there are outliers – see 
later).
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In new window (as shown in Figure 3.14), click Factor levels together radio button (under 
boxplot) ➜ make sure that stem-and-leaf and Histogram (under descriptive) are unchecked 
(for now) ➜ click Continue ➜ (in original window) click oK

Figure 3.12a shows an example of a normal distribution – data are evenly spread either side 
of the median, with whiskers at equal length above and below the box. Figure 3.12b illustrates 
some negatively skewed data – there is a larger shaded area below the median line than above it, 
and there is a disproportionately longer whisker below the box than above it. Positively skewed 
data will show the opposite of this. This is how we can request a box plot in SPSS (using the 
same data as we examined with a histogram):

Select analyze ➜ descriptive statistics ➜ Explore (see Figure 3.7) ➜ (in new window, as 
shown in Figure 3.13) transfer age to dependent List window ➜ select Plots radio button 
➜ click Plots box 

Figure 3.13  Creating box plots – step 1

a) Normally distributed data b) Negatively distributed data

The box
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Figure 3.12  Box and whisker plot
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Figure 3.14  Creating box plots – step 2
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Figure 3.15  Completed box plot

Given what we saw in Figure 3.12b, we might conclude that the data appear to be positively 
skewed (an outcome potentially supported by the data in Table 3.6).

stem-and-leaf plots

Stem-and-leaf plots are another way in which we can present data to visually examine normal 
distribution. The style of presentation is similar to histograms but has the added advantage of 
retaining the actual numbers within the graphical display. The ‘stem’ refers to a group of data 
(usually tens, hundreds, thousands, etc.) and the ‘leaf’ refers to units within that group. An 
example is shown in Figure 3.16.
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Figure 3.16  Simple stem–and–leaf plot

Figure 3.17  Normally distributed stem–and–leaf plot

Figure 3.18  Positively distributed stem–and–leaf plot

Larger data sets are arranged in a similar fashion, but can be more easily assessed to establish 
whether those data are normally distributed. A larger set of numbers is shown in Figure 3.17.

The data in Figure 3.17 appear to be normally distributed, because the numbers are evenly 
spread either side of those in the 60s range. If we rotated the display 908 (anticlockwise), we 
would see the bell-shaped curve typical of normal distributions presented by histograms (as 
shown by Figure 3.2). However, this ‘histogram’ has actual numbers in it.

Figure 3.18 presents a stem-and-leaf plot where the data may be positively skewed. If we were 
to rotate this 908 (anticlockwise), we would see a distribution similar to the positively skewed 
histogram we saw in Figure 3.3. The tail tends towards the higher numbers. A negatively skewed 

Chapter 3  Normal distribution48

M03_MAYE1016_01_SE_C03.indd   48 27/06/13   6:09 PM


