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About this book

This book is about how to conduct quantitative data analysis (QDA),
using SPSS (version 15, as well as 10, 11, 12, 13 and 14). It focuses on
the essence of data analysis (DA), and avoids unnecessary frills and
long-winded jargon-based presentations. More specifically, this book:

8 Employs a simple approach, making DA easily accessible to the
novice.

B I3 free of maths and stats: doing QDA requires neither mathematical
skills nor statistical knowledge. Statistical tests are conducted by
SPSS.

m [s concise: in about 100 pages it covers the essence of basic DA.

m [s laconic: it focuses on the essentials and offers only ‘as much as
necessary and as little as possible’.

s [s systematic: it follows a step-by-step, recipe-like approach that
makes data analysis quick and easy, without sacrificing quality.

The focus of this book is primarily on data analysis and secondarily
on statistics. In this sense, it focuses on how to conduct DA, namely
on which tests to use and how to interpret the results. Simply, doing
DA means: focus on an analytic task, identify the proper test, open the
relevant page, conduct the test as instructed and interpret the results as
advised.

This book is not a text but a guide. It does not introduce you to social
research, its epistemological foundations or to the many philosophical
or statistical conflicts and debates. It simply tells you how to handle the
technical aspects of QDA in a simple but effective way, producing the
outcomes required to answer research questions.

In this format, this book is a valuable guide to those who want to
learn how to conduct basic QDA without long-winded descriptions and
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epistemological puzzles, and certainly a companion to students of soci-
ology, psychology, health, education, journalism and social sciences in
general, studying social research. It is also most useful to those who
have some insight into the research process, who have access to data
and who wish to conduct a quick, direct, easy and reliable QDA. In
these cases, this book will be found to be most adequate, most reliable
and most useful.
Sotirios Sarantakos
June 2007
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Introduction

Data analysis (DA) is the process of transforming raw data to numbers,
applying statistical tools, and aiming to describe, summarize and compare
data, and to discover knowledge. This suggests that for an adequate and
successful DA the researcher needs firstly data and secondly tools of DA.

What are data?

Data are basically pieces of information collected by the researcher
before DA begins. They are answers to survey questions, responses to
experimental stimuli, parts of texts, actions or behaviour options in a
context of observation, reactions to situations within a focus group
discussion, etc. Data are collected using methods such as experiments,
content analysis and most of all through surveys, ie interviewing, and
mail questionnaires. Quantitative versions of content analysis, observa-
tion and focus groups are also employed to gather data. These raw data
are quantized and further prepared for analysis using coding.

What is coding?

Coding is the procedure of converting raw data into numbers, with
each number representing a code and a code standing for a value or
category. For instance, the answer ‘Yes’ becomes ‘1’, ‘I don’t know’
becomes ‘2’, and ‘No’ becomes ‘3’. Also, ‘Male’ is substituted by the
number ‘1’; and ‘Female’ by the number ‘2’. Hence, DA deals with the
numbers which represent values or categories of variables.

What are variables?

Variables are empirical constructs that take more than one value. Gender
is a variable; it contains the values ‘male’ and ‘female’. Social class is
another variable; it contains the values ‘upper class’, ‘middle class’ and
‘lower class’. Age, finally, is another variable, which contains innumerable
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values, because it can be anything from O upwards, suchas 7, 21, 25.3, 32.5
years, etc. Gender is a nominal variable; it names the categories it entails.
Social class is an ordinal variable; it ranks its categories. Age is a interval vari-
able; it contains values with equal intervals. An interval variable that also
contains a zero as its starting point is a ratio variable.

In data analysis, variables are compared and interrelated with each
other, and, depending on their position in the relationship, they can be
independent or dependent variables. An independent variable is one
that is assumed by the analyst to have an impact on another; the vari-
able that is supposed to be affected by another is the dependent variable.
In a study investigating the effects of religion on scholastic achieve-
ment, religion is the independent variable and scholastic achievement
the dependent variable.

What are the types of DA?

There are two types of DA: manual and electronic (or computer-assisted)
DA. DA is conducted predominantly using computers; this is why it is
known as computer assisted data analysis (CADA). If the data are analysed
manually, the analyst will begin the analysis immediately after coding.
If, however, the analysis will be conducted electronically, the analyst
will enter the data in the computer before analysis begins. In this guide
we follow the second option.

What is the content of DA?

DA is statistical analysis, ie it is a procedure that uses statistical tests.
Simply stated, the data analyst focuses on a research question and
employs statistical tests to find an answer. The choice of tests is
dictated by two factors, namely (a) the nature of the variables (ie
whether they are nominal, ordinal, interval or ratio), and (b) the
purpose of the analysis, eg whether it aims to describe distributions,
to correlate variables, to compare groups, etc. There are different tests
for nominal, ordinal and interval/ratio data, and also different tests
for answering the various research questions (regarding correlation,
inference, etc).

What are the outcomes of DA?

DA produces descriptions, estimates of central tendency, dispersion,
correlation, regression and comparisons of groups. The results of statisti-
cal tests appear in the form of graphs, maps and tables, coefficients and
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other statistical symbols, all in many formats, as many and as diverse as
the tests that produce them. Interpreting the outcomes of DA, ie making
sense of the outcomes of the analysis, is the central task of the analyst.

What does interpretation entail?

During interpretation, analysts complete the path of data analysis, in
a way turning back to the start of the research project. Whereas at the
beginning of the study analysts converted words and meanings to
numbers, at the last step of data analysis they turn numbers to words
and meanings. Statistical interpretations are based on mathematical
logic, and in this sense they are easy to construct, provided you know
the rules of the game, eg the meaning of correlation coefficients and
the power of significance tests and values. Nevertheless, making valid
statements that are convincing and reflect real situations is another
matter. And this is a point that deserves attention, for it is easy for the
novice to exaggerate the value of the findings. For instance, there is a
great difference between statistical significance and substantive
significance - that is the practical importance of the findings for
explanation, theory and social policy - and between correlation and
causation.

What is the structure of DA?

In principle, DA is conducted in three steps: data entry, selection of an
analytic task and statistical testing. (1) Data entry involves the transfer
of data in the computer, providing in this way the material that is
required for the computes-assisted data analysis. Although this proce-
dure is indispensable, it usually is not considered a part of DA, and is
normally completed before the actual analysis begins. (2) During the
second step of data analysis researchers choose a specific task (analytic
task) to focus their attention on, and decide which tests to employ, when
and why. These tasks are listed in Table 1.1. (3) The third step is about
running statistical tests, and focuses mainly on two tasks: (a) the math-
ematical computations, and (b) the interpretation of the mathematical
symbols. The type of statistical tests employed in data analysis are
shown in Table 1.1 and are conducted using SPSS.

What is SPSS?

SPSS is one out of many computer software programs employed by
researchers and students when conducting CADA; SPSS stands for
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Table 1.1 Analytic tasks and corresponding statistical tests

Analytic tasks Corresponding test options

Describe graphically and/or Graphs: histograms, bar charts, pie charts
numerically the distribution Tables: frequency tables, crosstabs

Estimate central tendency Mean, mode and median
Estimate dispersion Standard deviation, range

Correlate variables o(phi) coefficient and Cramer’s V,
Somers’ d, Lambda (A) coefficient,
Spearman’s rho (p), and Pearson’s r

Test predictions Simple/multiple regression

Compare groups Chi-square (x?); McNemar test; Wilcoxon
test; t test; and analysis of variance.

Statistical Package for the Social Sciences. SAS and Minitab are another
two popular programs but still, SPSS is the most commoeon, particularly
in the area of social sciences, and is available for Windows as well as for
Mac OS X (SPSS 13).

SPSS is a dynamic, diverse and well integrated computer program,
offering a variety of features and modules, tailored to meet the needs
of its users. The basic version of SPSS focuses on data analysis but it
offers a lot more, for instance it assists the planning of the study and
data collection, data preparation and reporting. Put simply, this
program contains all that is required for conducting a piece of
research including quantitative data analysis, using a simple and
easily accessible procedure.

Although all features of SPSS are useful, the central focus of most
users is on data analysis, which not only offers a broad spectrum of
options but also access to a powerful, fast, valid and reliable statistical
analysis. This obviously is most useful to analysts with poor or no
mathematical skills, but of equally great importance to those with
statistical skills. There is no analyst nowadays who would conduct
research and especially data analysis manually. Speed and reliability
are two criteria that make CADA the only way even for the experi-
enced statisticians. Access to a variety of forms of tabular and graphi-
cal presentation of the data and of reporting methods make SPSS even
more practical and more useful for all users.
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SPSS is available as a full program, or in a smaller version, the
Student Version, specially tailored to the needs of the users. This is
adequate and also less costly. For those who are interested in more
complex procedures and multivariate techniques, SPSS Advanced
Models is an appropriate extension. Advanced students may opt for
SPSS Graduate Pack as an option; this includes the full version of SPSS
Base, two add-on modules and, for Windows users, software for struc-
tural equation modelling (SEM). Also interesting are SPSS Categories
and SPSS Classification Trees which introduce perceptual maps with
optimal scaling and dimension reduction techniques as well as visual
classification and decision trees.

A closer view of SPSS will be offered in the next section, where its
major parts will be introduced.

Examples of online assistance

®  Social research methods:
www.socialresearchmethods.net/

® Online text:
http://www.isixsigma.com/offsite.asp’ A=Fr&Url=http://
nilesonline.com/stats/

®  Glossaries:
http://www.animatedsoftware.com/elearning/Statistics%20
Explained/glossary/se_glossary.html

http://stattrek.com/Help/Glossary.aspx

®  Free statistical software:
http://www.sixsigmalab.com/



CHAPTER 1

Getting to know your SPSS
SPSS — its many faces

As noted earlier, over the last ten years, SPSS appeared in a series of
versions, of which 10, 11, 12, 13 and 14 are still employed by students;
late in 2006, version 15 was published. Although each new version
added important innovations and expansions, as far as basic statistics is
concerned and with regard to the basic syntax files, versions 10-14 are
almost identical. The same is true for version 15. The only area of basic
statistics which requires slightly different commands is ‘Graphs’.
Improvement and expansion in this area offered additional options,
and hence slight adjustments in the approach to charts are required.

In this volume, we shall use all versions and introduce the necessary
instructions for each test used, but before we do that, let us get
acquainted with the structure of SPSS for Windows, and particularly
with the following:

® exploring SPSS for Windows
a8 Data Editor

m SPSS Viewer

B getting assistance.

After this introduction, we shall look at applying the program in data
analysis, beginning with entering the data in the computer.
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Exploring SPSS for Windows

What is this?

SPSS is a computer program used to carry out statistical tests for data
analysis. In this guide we use SPSS versions 10-15.

The ‘faces’ of SPSS

When we work with SPSS, we are faced with a number of screens,
namely the Data Editor: Data View, the Data Editor: Variable View,
the SPSS Viewer and the Statistics Coach. These are the paths to the
program and will be introduced after we explain a few ‘tricks’ that are
used regularly when communicating with the computer.

Communicating with SPSS: abbreviated commands

Computers are instructed by means of commands: we use commands to
instruct the commuter which test to compute and which aspects of
each test to consider. We use also abbreviations of commands, by
combining them in a sequence command. For instance, instead of
using the commands ‘Click A’, and then ‘Click B’ and finally ‘Click C’,
we may use ‘Click A/B/C’, or ‘Go to A/B/C’, or ‘Choose A/B/C’, etc. The
following abbreviations are the most common.

®  Go to: This suggests ‘go to and click on’. Eg ‘Go to Analyze’
means go to Analyze and click on it.

m  Click: This means press the left-hand side mouse button. For
instance, ‘Click on File’ means point to and left-click on File.
For pressing the right-hand side mouse button we use the
command ‘right-click’; eg ‘right-click the chart’.

m Activate: This stands for click on the O or O that stands
before or after a specific word. For instance, ‘Activate Pearson’
means ‘click on the sign that stands in front of Pearson’. When
activated, these signs change to @, M or X,

m Select A/B/C/X or Choose A/B/C/X or Click A/B/C/X: These
commands suggest to click on A, then on B, on C and on X
successively. For instance, ‘Select File/Open/Data’ implies
‘click File, then Open and then Data’.
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®  Transfer: This command is used when a variable is to be
moved from one box to another. Example: Transfer Gender to
the Rows box. ‘Transfer’ means (1) highlight the variable in
question and (2) click on the E} button on the right-hand
side of the variables list.

Let us now get acquainted with the many ‘faces’ of SPSS.

Data Editor

What is this?

The Data Editor is the screen where you begin your work with SPSS. This
is a spreadsheet-like system and appears in two forms, the Data View
and the Variable View. You can toggle between them by clicking on
either of the labels displayed at the bottom of the Data Editor screen.
Data View and Variable View will be introduced briefly below.

Data View

The Data Editor: Data View is where the results of a study are entered
and viewed. The screen here is arranged so that rows are assigned to
cases and columns to variables. Each row contains the responses of one
respondent to all questions; and each column contains the responses of
all respondents to one variable. Rows are numbered; columns are
named after their variable.

Variable View

The Data Editor: Variable View is where variables are defined, edited
and viewed. In this editor, rows are for variables and columns are for
variable attributes. The titles of the columns indicate the type of vari-
able details that goes in the cells. These titles, their content and
meaning, and some helpful hints as to how to fill in these cells are
given below.
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Name

Type

Width

Decimals

Label

Values

Missing
Columns

Align

Measurement

As you see, some of the variable attributes are easy to define but others

Variable name; enter a name but do not use
blanks,!,?, ‘or *. Also begin with a letter and do
not end with a full stop.

Data type; click on the shaded box to choose
the right options.

Column width; you may change it but often 8
is sufficient.

Number of decimal places; set it according to
need - usually 0.

Variable labels; use labels up to 256 characters
(eg ‘subject’s status’).

Set values and value labels, eg 1, 2 for
men/women respectively.

Missing values; set it to 9 or 99 (usually 9).
Set columns to 8.

Set alignment column contents to right, left or
centre at will.

Set to nominal, ordinal or scale (to be
explained later).

are not. More information on this will be given later in this section.

SPSS Viewer

What is this?

The SPSS Viewer (Figure 1.1) is where the output of statistical calcula-
tions (graphs, tables, etc) is displayed. It appears automatically after a
statistical procedure is completed. Unlike the Data Editor, the SPSS
Viewer does not contain rows and columns but two sections, the outline
pane (narrow part, left) listing the titles of the computed tests, and the
contents pane (wide part, right) where the actual output (eg tables,

charts, etc) is stored and displayed.
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Figure 1.1

Briefly, the output of all tests conducted during one session are listed
in the outline pane and are available for further study and comparisons
in the content pane. When you click on an item, the corresponding
output appears on the contents pane for inspection or further analysis.

The bar that divides the outline pane and the contents pane can be
moved sideways at will. Just click on the bar, and while holding the
mouse button down, move the pointer horizontally. The bar follows,
adjusting the pane size as required. This is particularly necessary when
long tables are displayed, too long for the standard-size pane. In such
cases, shifting the bar accordingly allows a full display of the table.

Getting assistance

What is this?

SPSS provides a number of services geared towards making the use of
the program easy and effective. Most interesting is the ‘Tutorial’ which
offers step-by-step instructions on how to use the program. If you are
interested in specific aspects of the program, the ‘Statistics Coach’ is
very handy (Figure 1.2).

Getting to these sources of assistance is simple: Select Help and make
your choice, If you choose the ‘Statistics Coach’, you come to the
display shown in Figure 1.2 (SPSS 14), or to that shown in Figure 1.3
(SPSS 15).



