L J. SALKIND 6

SAGE



SIANSTICS
for People
\V\VNO ik TheY
HAIE
STATSTICS

IIIIIII

INEIL J. WSA\_KH\I D

@SAGE Publications



Copyright © 2008 by Sage Publications, Inc.

All rights reserved. No part of this book may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying, recording, or by any information storage and
retrieval system, without permission in writing from the publisher.

SPSS® software screens are reproduced with the permission of SPSS, Inc. SPSS for Windows, Rel. 15.0.0.

2006. Chicago: SPSS Inc.

Cartoons copyrighl 2004, 2007 by Jason Love. For permission to reprint, contact the artist at: www

Jjasonlove.com

For information:

Sage Publications, Inc.
2455 Teller Road
Thousand Oaks, California 91320

Sage Publications India Pvt. Ltd.
B 1/1 1 Mohan Cooperative Industrial Area
Mathura Road, New Delhi 110 044

E-mail: order@sagepub.com India

Sage Publications Ltd.
1 Olivers Yard

55 City Road

London EC1Y 1SP
United Kingdom

33 Pekin Street #02-01
Far East Square
Singapore 048763

Printed in the United States of America.
Library of Congress Cataloging-in-Publication Data

Salkind, Neil J.
Statistics for people who (think they) hate statistics / Neil J. Salkind.—3rd ed.
p. cm.
Includes bibliographical references and index.
ISBN 978-1-4129-5149-4 (cloth)
ISBN 978-1-4129-5150-0 (paper.)
ISBN 978-1-4129-5151-7 (paper w/cd)
1. Statistics. 1. Title.

HA29.52365 2008b
519.5—dc22
2007005882

This book is printed on acid-free paper.

07 08 09 10 9 8 7 6 5 4 3 2 1

Lisa Cuevas Shaw
Karen Greene
Veronica Stapleton
Liann Lech

Acquiring Editor:
Editorial Assistant:
Production Editor:
Copy Editor:
Typesetter: C&M Digitals (P) Ltd.
Proofreader: Annette Pagliaro Sweeney
Indexer: Kirsten Kite

Cover Designer: Candice Harman
Marketing Manager: Stephanie Adams

Sage Publications Asia-Pacific Pte. Ltd.



“I have loved statistics ever since my second undergraduate course. Your
book Statistics for People Who (Think They) Hate Statistics has cleared up
confusion and partial understandings that 1 have had for years. It is a must for
anyone beginning or continuing their journey in this science. I love it, and
will use it for all of the foreseeable future.”

—Ronald A. Straube
Mission Texas Regional Medical Center

“Salkind’s examples assist with the application of key concepts and tests. The
book is easy to read due to the way information is presented—such as the Tech
Talk, Things to Remember, the Key to Difficulty Index, the various 10 lists, the
icons, and the illustrations—including the cartoons. Even the title brings laugh-
ter to students—and humor can be a great antidote to stress!”

—Mary Beth Zeni
Florida State School of Nursing

“I am a doctoral student and we simply love your book.”

—Marisol Miller
Ph.D. candidate

“I just wanted to thank you for writing such a great book and for allowing
people like me who are flung in at the deep end to stand a chance of under-
standing the basics and allowing us to get over the great fear of statistics!
Thanks very much.”

—Joanna Paolinelli
MS Student in Developmental Psychology

“I liked its humorous approach, which indeed helps to reduce statistical anxi-
ety. The design of the book is inviting and relaxing, which is a plus. The writ-
ing style is great and the presentation is appropriate for my students. A fun and
well-written book, it is easy to read and use, and presents statistics in a user-
friendly way. . . . I would recommend it for sure.”

—Minjuan Wang
San Diego State University



“Let me thank you for a wonderful textbook. Of all the texts I have used over
the years, [ would have to rate yours #1 for presenting material that can be fol-
lowed and understood.”

—Carolyn Letsche
MA Student in School Counseling

“I just wanted to take a moment of your time to inform you that I have
selected your book, Statistics for People Who (Think They) Hate Statistics, to
use in my course. I truly agree with the direction you have taken with your
book and I know that our students will appreciate it just the same.”

—Karl R. Krawitz
Baker University

“Statistics for People Who (Think They) Hate Statistics really makes students
learn and enjoy statistics and research in general. Students especially like the
Ten Commandments and Internet sites.”

—Valerie Janesick
University of South Florida

“Salkind’s book is in a class by itself. It is easily the best book of its kind that
I have come across. 1 enthusiastically recommend it for anyone interested in
the subject, and even (and especially) for those who aren’t!”

—Russ Shafer-Landau
University of Wisconsin

“Statistics for People Who (Think They) Hate Statistics is definitely the right
book for people who have to overcome that familiar anxious feeling when open-
ing a standard statistics book and who having finally managed to do so are still
not able to make much sense of it all. The book by Salkind is easy and pleasant
to read and one that hardly needs any pre-knowledge of the field to be able to
follow the authors train of thoughts. Salkind has managed to bring statistics
home to people who hate statistics or thought they did.”

—From a review in Statistical Methods in Medical Research
(Arnold Publications)

—Dr. Andrea Winkler

Maudsley and Bethlem Hospital

London, U.K.
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This book is dedicated with love and admiration
to Sara and Micah—simply the best—and to all
the Sharks in Lane 5.

Outside of a book, a dog is man’s best friend.
Inside of a dog, it's too dark to read.

—Groucho Marx

“Two Tails Up”~



A NOTE TO THE STUDENT:
WHY | WROTE THIS POOK

his is a new edition and a new time in my teaching career.

And I continue to be fortunate enough to teach the basics of

statistics to many different types of students at many different
levels and have profited far more from teaching them than ever
before.

What many of them (still after all these years) have in common
(at least at the beginning of the course) is a relatively high level of
anxiety, the origin of which is, more often than not, what they've
heard from their fellow students. Often, a small part of what they
have heard is true—learning statistics takes an investment of time
and effort (and there’s the occasional monster for a teacher). But
most of what they've heard (and where most of the anxiety comes
from)—that statistics is unbearably difficult and confusing—is just
not true. Thousands of fear-struck students have succeeded where
they thought they would fail. They did it by taking one thing at a
time, pacing themselves, seeing illustrations of basic principles as
they are applied to real-life settings, and even having some fun
along the way. That's what 1 tried to do in writing the first two
editions of Statistics for People Who (Think They) Hate Statistics,
and I tried even harder in completing this revision.

After a great deal of trial and error, and some successful and many
unsuccessful attempts, 1 have learned to teach statistics in away that
I (and many of my students) think is unintimidating and informa-
tive. 1 have tried my absolute best to incorporate all of that
experience into this book.

What you will learn from this book is the information you need
to understand what the field and study of basic statistics is all about.
You'll learn about the fundamental ideas and the most commonly
used techniques to organize and make sense out of data. There’s
very little theory (but some), and there are few mathematical proofs
or discussion of the rationale for certain mathematical routines.

Why isn't this theory stuff and more in Statistics for People Who
(Think They) Hate Statistics? Simple. Right now, you don't need it.
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Statistics for People Who (Think They) Hate Statistics

It’s not that I don't think it is important. Rather, at this point and
time in your studies, I want to offer you material at a level I think
you can understand and learn with some reasonable amount of
effort, while at the same time not be scared off from taking additional
courses in the future. I (and your professor) want you to succeed.

So, if you are looking for a detailed unraveling of the derivation
of the analysis of variance F ratio, go find another good book from
Sage Publications (I'll be glad to refer you to one). But if you want
to learn why and how statistics can work for you, you're in the
right place. This book will help you understand the material you
read in journal articles, explain what the results of many statistical
analyses mean, and teach you how to perform basic statistical
work.

And, if you want to talk about any aspect of teaching or learning
statistics, feel free to contact me. You can do this through my e-mail
address at school (njs@ku.edu). Good luck, and let me know how 1
can improve this book to even better meet the needs of the beginning
statistics student.
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AND NOW, ADOUT THE
THIRD EDITION . ..

hat you read above about this book reflects my
thoughts about why 1 wrote this book in the first
place. But it tells you little about this new edition.

Any book is always a work in progress, and Statistics for People
Who (Think They) Hate Statistics is no exception. Over the past
6 years or so, many people have told me how helpful this book is,
and others have told me how they would like it to change and why.
In revising this book, I am trying to meet the needs of all audiences.
Some things remain the same, and some have changed.

There are always new things worth consideration and different
ways to present old themes and ideas. Here’s a list of what you'll find
that’s new in the third edition of Statistics for People Who (Think
They) Hate Statistics.

e There is a bunch of new exercises at the end of each chapter.
Not only more, but also ones that vary greater in their level of appli-
cation and (I hope) interest. These exercises use data sets that are
available at http://www.sagepub.com/salkindstudy and at the author’s
Web site at http://soe.ku.edu/faculty/Salkind/stats_fpwhs3e/. You can
download them as needed.

e These data sets continue to come in two flavors—SPSS (that
popular statistical analysis program) and Excel (the spreadsheet
that many people use for data analysis). These data sets are available
in Appendix C and online at http:/www.sagepub.com/salkindstudy
and at the authors Web site at http:/soe.ku.edu/faculty/Salkind/
stats_fpwhs3e/.

e The answers to the Time to Practice questions are now at the
end of the book rather than at the end of the chapter. This makes
them easier to locate as a group (and makes it harder to peek!).

¢ The information on reliability and validity has been moved to
the first part of the book, rather than appearing later. This was done



And Now, About the Third Edition . . . xxi

in reaction to several suggestions by users that the material would
be better understood if placed earlier in the book. This is the only
major change in organization of the material.

e The third edition features SPSS 15, the latest version that SPSS
offers. For the most part, you can use a version of SPSS that is as
early as 11 to do most of the work, and even these earlier versions
can read the data files created with the later versions.

Any typos and such that appear in this edition of the book are
entirely my fault, and I apologize to the professors and students who
are inconvenienced by their appearance. And I so appreciate any let-
ters, calls, and e-mails pointing out these errors. We have all made
every effort in this edition to correct any previous errors and hope
we did a reasonably good job. Let me hear from you with sugges-
tions, criticisms, nice notes, and so on. Good luck.

Neil J. Salkind
University of Kansas
njs@ku.edu
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