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Preface

Teaching statistics to sociology and other social science majors is, to say the
least, a challenge. Students typically enter the classroom with a wide range of
mathematical backgrounds and an equally diverse set of career goals. They
are often genuinely puzzled about the relevance of statistics for their profes-
sional development and rather less than ecstatic about having the opportunity
to gain some mastery of this subject matter. These elements of varied levels of
preparation and need, combined with a certain reluctance to plunge head-
long into social statistics, make this course a pedagogical task of significant
proportions.

This textbook was written to meet the challenge of introducing today’s
social science majors to statistical analysis while directly addressing these in-
structional problems. The text makes minimal assumptions about the mathe-
matical background of the students (the ability to read a simple formula is
sufficient preparation for virtually all of the material in the text), and a variety
of special features have been integrated into the text to assist students to suc-
cessfully analyze data. The text has been written especially for sociology and
social work programs but is sufficiently flexible to be used in statistics courses
in political science or in any program with a social science base and an ap-
plied focus (for example, public administration, criminal justice, urban stud-
ies, and gerontology).

The text is written at a level intermediate between the more rigorous and
sophisticated texts on one hand and the mere “cookbook™ on the other. That
is, while I have not sacrificed comprehensive coverage or statistical correct-
ness, the theoretical and mathematical explanations of why statistics “do what
they do” are kept at an elementary level, as is appropriate in a first exposure
to social statistics. For example, I do not treat formal probability theory per
se. Rather, the background necessary for an understanding of inferential sta-
tistics is introduced, informally and intuitively, in Chapters 5 and 6 while con-
sidering the concepts of the normal curve and the sampling distribution. The
text makes no claim that statistics are “fun” or that the material can be mas-
tered without considerable effort. At the same time, students are not over-
whelmed with abstract proofs and mathematical theory, which at this level
needlessly frustrate the learning experience.

My major goal is basic statistical literacy. The text is designed to provide a
solid foundation in statistical analysis and to prepare students to be intelligent
consumers of social research. More specifically, I believe that basic statistical
literacy can be defined in terms of three interrelated qualities and, as a way of
further describing the nature of this text, I would like to list each of these
qualities and briefly summarize how the text is designed to develop them.

Computational Competence. At a minimum, students should emerge
from their first course in statistics with the ability to perform elementary
forms of data analysis—to execute a series of calculations and arrive at the
correct answer. Since students in social science statistics courses frequently
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do not have strong quantitative backgrounds, I have included a number of
features to help students cope with computations:

e Step-by-step computational algorithms are provided for each statistic.

e Extensive problem sets are provided at the end of each chapter. For the
most part, these problems use fictitious data and are designed for relative
ease of computation.

e Solutions to odd-numbered problems are provided so that students may
check their answers.

e An introduction to SPSS* and SPSS/PC + is included to give students access
to the computational power of the computer. This feature is explained in
more detail below.

An Appreciation of Statistics. A statistically literate person can do much
more, of course, than merely calculate correct answers. Such a person under-
stands the relevance of statistics for social research, can select an appropriate
statistic for a given purpose and a given set of data, and can analyze and inter-
pret the meaning of that statistic. This textbook begins to develop these quali-
ties, within the constraints imposed by the introductory nature of the course,
in the following ways:

e The relevance of statistics. Chapter 1 includes a discussion of the role of
statistics in social research and stresses the usefulness of these techniques
as ways of analyzing and manipulating data and answering research ques-
tions. Each example problem is framed in the context of a research prob-
lem. A question is posed and then, with the aid of a statistic, answered. The
relevance of statistics for answering questions is thus stressed throughout
the text. This central theme of usefulness is further reinforced by a series of
boxes labeled “Applications,” each of which illustrates some specific way
statistics can be used to answer questions.

Finally, the great majority of the end-of-chapter problems are labeled
by the social science discipline or subdiscipline from which they are
drawn. The following abbreviations are used as labels: SOC for sociology,
SW for social work, PS for political science, CJ for criminal justice, PA for
public administration, and GER for gerontology. By identifying problems
with specific disciplines, students can more easily see the relevance of sta-
tistics to their own academic interests. (Not incidentally, they will also see
that the disciplines have a large subject matter in common.)

e Selecting appropriate statistics. A series of flowcharts are included to help
students select appropriate statistics. These flowcharts have two compo-
nents. Decision points are represented by diamonds and information by
rectangles. The selection process is represented in general terms on the in-
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side front cover and at the beginning of each part. Chapters begin with
detailed flowcharts that, based on a consideration of the purpose of the
analysis, the format of the data, and the level of measurement criterion,
lead students to specific formulas or sections of the chapter. I have found
these flowcharts very helpful in eliminating much of the confusion about
“when to do what” that often characterizes beginning students.

o [nterpreting statistics. After selecting and computing a statistic, students still
face difficulties in understanding what the statistic means. The ability to in-
terpret statistics can be developed only by exposure and experience. To
provide exposure, I have been careful, in the example problems, always to
express the meaning of the statistic in terms of the original research ques-
tion. To provide experience, the end-of-chapter problems almost always
call for an interpretation of the statistic calculated. To provide examples,
many of the Answers to Odd-Numbered Problems in the back of the text
are expressed in words as well as numbers.

The Ability to Read the Professional Social Science Literature. The
statistically literate person can comprehend and critically appreciate research
reports written by others. The development of this quality is a particular
problem at the introductory level because of the marked disparity between
the concise language of the professional researcher and the rather wordy vo-
cabulary of the classroom. To help bridge this gap, I have included a series of
boxes labeled “Reading Statistics.” These begin in Chapter 1 and appear every
two or three chapters. In each box, I briefly describe the reporting style typi-
cally used for the statistic in question and try to alert students about what to
expect when they approach the professional literature.

Additional Features. A number of other features make the text more
meaningful for students and more useful for instructors:

® Readability. The writing style is informal and accessible to students without
ignoring the traditional vocabulary of statistics. Problems and examples
have been written to maximize student interest and to focus on issues of
concern and significance. For the more difficult material (such as hypothe-
sis testing), students are first walked through an example problem before
being confronted by formal terminology and concepts. Each chapter ends
with a summary of major points and a glossary of important concepts. A
glossary of symbols inside the back cover can be used for quick reference.

e Organization and coverage. The text is divided into four parts, with most
of the coverage devoted to univariate descriptive statistics, inferential statis-
tics, and bivariate measures of association. The distinction between de-
scription and inference is introduced in the first chapter and maintained
throughout the text.
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In selecting statistics for inclusion, I have tried to strike a balance be-
tween the essential concepts with which students must be familiar and the
amount of material students can reasonably be expected to learn in their
first (and perhaps only) statistics course, while bearing in mind that differ-
ent instructors will naturally wish to stress different aspects of the subject.
Thus, the text covers a full gamut of the usual statistics, with each chapter
broken into subsections so that instructors may choose the particular statis-
tics they wish to include.

e Review of mathematical skills. Appendix H provides a comprehensive re-
view of all of the mathematical skills that will be used in this text. Students
who are inexperienced or out of practice with mathematics may want to
study this section early in the course and/or refer to it as needed. A self-test
is included in Appendix H so students may check their level of preparation
for the course.

o Computer applications and realistic data. In order to help students learn
to take advantage of the power of the computer, this text contains an intro-
duction to SPSS* and SPSS/PC +. These are state-of-the-art statistical pack-
ages and may not be available to all students. However, instructors may re-
quest a data diskette from Wadsworth that contains a variety of data on a
sample of 1000 respondents from the National Opinion Research Council’s
General Social Survey for 1976 and 1986. The data from the 1986 sample
are used at the end of almost every chapter to illustrate SPSS/PC + applica-
tions, and the data set is described in detail in Appendix G. Thus, even if
SPSS/PC+ is not available to students, they can still analyze this data with
whatever statistical package is locally available and compare their results
with those presented in the text. Also, the GSS data bases give students an
opportunity to utilize their data-analysis skill on “real-life” data.

e [nstructor’s Manual. The Instructor’s Manual includes learning objectives,
chapter summaries, a test item file of multiple-choice questions, answers to
even-numbered computational problems, and step-by-step solutions to se-
lected problems.

The second edition includes numerous additions to the first. Some of
these changes are mentioned in the discussion above; others include more
end-of-chapter problems, a new chapter on analysis of variance, the goodness-
of-fit test for chi square, and a section on the ¢ test for matched samples. As
with the first edition, my goal is to provide a comprehensive, flexible, and
student-oriented text that will provide a challenging first exposure to social
statistics.

Joseph F. Healey
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1.1 THE ROLE OF
STATISTICS IN
SCIENTIFIC INQUIRY

Introduction

Students often approach their first course in statistics with questions about
the value of the subject matter. What, after all, do numbers and statistics have
to do with understanding people and society? In a sense, this entire book will
attempt to answer this question, and the value of statistics will become clear
as we move from chapter to chapter. For now, the importance of statistics can
be demonstrated, in a preliminary way, by briefly reviewing the research pro-
cess as it operates in the social sciences. These disciplines are scientific in the
sense that social scientists attempt to verify their ideas and theories through
research. Broadly conceived, research is any process by which information is
systematically and carefully gathered for the purpose of answering questions,
examining ideas, or testing theories. Research is a disciplined inquiry that can
take numerous forms. Statistical analysis is relevant only for those research
projects where the information collected is represented by numbers. Nu-
merical information of this sort is called data, and the sole purpose of statis-
tics is to manipulate and analyze data. Statistics, then, are a set of mathemati-
cal techniques used by social scientists to organize and manipulate data for
the purpose of answering questions and testing theories.

What is so important about learning how to manipulate data? On one
hand, let me admit that some of the most important and enlightening works
in the social sciences do not utilize any statistical techniques. There is nothing
magical about data and statistics. The mere presence of numbers guarantees
nothing about the quality of a scientific inquiry. On the other hand, data can
be the most trustworthy kind of information available to the researcher and,
consequently, deserve special attention. Data that have been carefully col-
lected and thoughtfully analyzed are the strongest, most objective founda-
tions for building theory and enhancing understanding. Without a firm base
in data, the social sciences would lose the right to the name scierzce and
would be of far less value to humanity.

Thus, the social sciences rely heavily on data-gathering for the advance-
ment of knowledge. Let me be very clear about one point: it is never enough
merely to gather data (or, for that matter, any kind of information). Even the
most objective and carefully collected numerical information does not and
cannot speak for itself. The researcher must be able to use statistics effec-
tively. To be useful, the data must be organized, evaluated, and analyzed.
Without a good understanding of the principles of statistical analysis, the re-
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1.2 THE GOALS OF
THIS TEXT

searcher will be unable to make sense of the data. Without the appropriate
application of statistical techniques, the data will remain mute and useless.

[ want to stress two points with respect to the role of statistics in the re-
search process. First, statistical analysis is crucial to the social sciences as sci-
ence. Simply put, without statistics, quantitative research is impossible. Only
by the application of statistical techniques can mere data help us to under-
stand the social world better. Second, somewhat paradoxically, the role of sta-
tistics is limited. To explain, research can be conceptualized as a process in-
volving several mutually interdependent stages. In the formulation stage, the
investigator develops a statement of a problem or a question that the research
project will be designed to answer. The research question may come to the
researcher from any number of different sources including theory, previous
research, or hunches. Once the research question has been formulated, the
process enters a second phase, when decisions about research design and
methodology are made. The investigator now decides such things as how
many cases will be tested, what kinds of cases will be included, and how the
cases are to be tested.

Only at the end of this second phase of the process—after all the cases
have been tested and all the data gathered—do statistics become directly
relevant. Before any statistical analysis can be legitimately applied, however,
the first two phases of the process must have been successfully completed. If
the researcher has asked poorly conceived questions or has made serious
errors of design or method, then even the most sophisticated statistical analy-
sis is valueless. As useful as they can be, statistics cannot substitute for rigor-
ous conceptualization, detailed and careful planning, or creative use of the-
ory. Statistics cannot salvage a poorly conceived or designed research project.
They cannot make sense out of garbage.

By the same token, of course, inappropriate use of statistics can render an
otherwise useful project useless. Only by successfully completing all phases
of the process can a quantitative research project hope to contribute to social
understanding. A good knowledge of the uses and limitations of statistics is
as essential to the education of the social scientist as is training in theory
and methodology.

In the preceding section, I argued that statistics are a crucial part of the pro-
cess by which scientific investigations are carried out and that, therefore,
some training in statistical analysis is a crucial component in the education of
every social scientist. In this section, we will address the questions of how
much training is necessary and what the purposes of that training are. First of
all, T take the point of view that statistics are tools. They can be a very useful
means of increasing our knowledge of the social world, but they are not ends
in themselves. Thus, we will not take a “mathematical” approach to the sub-



