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Six Steps of Hypothesis Testing 

(Step 1) Test: Pick t he right statistical test. 

(Step 2 J Assumptions: Check the assumptions to make 
sure it is OK to do the test. 

(Step 3 J Hypotheses: List the null and alternative 
hypotheses. 

(Step 4) Decision ru le: Find the critical va lue that 
determines when to reject the null hypothesis. 

(Steps) Calculation: Calcu late the va lue of the 
test statistic. 

(Step 6) Interpretation: Say in plain language what the 
results mean. 

Single-Sample t Test (Chapter 7) 

Used to compare a sample mean to some specified value, like a population mean. 

First, calculate: sM = iN 
where sM = the estimated standard error of the mean 

s = the sample standard deviation 

N = the number of cases in the sample 

Then, ca lcu late the t value: t = M - 1-L 

SM 

where t = the single-sample t value 

M = the sample mean 

~ = the population mean or a specified value 

sM = the estimated standard error of the mean 

Independent-Samples t Test (Chapter 8) 

Used to compare the means of two independent samples. 

First, calculate: 
s2 _ s~(n1 - 1) + s~(n2 - 1) 

Pooled df 

where ~ooled = the pooled variance 

n1 = the sample size for Group (sample) 1 

st = the variance for Group 1 

n2 = the sample size for Group (sample) 2 

s~ = the variance for Group 2 

df = the degrees of freedom (N - 2) 

Then, ca lcu late: sM M = 
1- 2 

s2 
Pooled 

N 
n

1 
x n

2 

where sM, -M
2 

= the standard error of the difference 

~ooled = the pooled variance 

N = the tota l number of cases 

n1 = the number of cases in Group 1 

n2 = the number of cases in Group 2 
M - M 

Then, ca lcu late the t value: t = 1 2 

SM1-M2 

where t = the independent-samples t test value 

M1 = t he mean of Group (sample) 1 

M2 = t he mean of Group (sample) 2 

sM -M = t he standard error of the difference 
1 2 

Paired-Samples t Test (Chapter 9) 

Used to compare the means of two dependent samples. 

First, calculate: s Mo = ~ 

where sM = the standard error of the mean difference 
D 

for difference scores 

s
0 

= the standard deviation (s) of the 

difference scores 

N = the number of pairs of cases 

M - M 
Then, ca lcu late: t = 1 2 

SMo 

where t = the value of the test statistic for a 

paired-samples t test 

M1 = the mean of one sample 

M2 = the mean of the other sample 

sM = standard error of the mean 
D 

difference for difference scores 



Between-Subjects, One-Way AN OVA (Chapter 1 0) 

Used to compare the means of two or more independent samples. 

Source of Variability Sum of Squares Degrees of Freedom Mean Square 

(EX )2 ' 
(EX)2 

Between groups ss = E 
Group 

k - 1 -
Between n N 

Group 

(EX )2 

Within groups ss = E EX2 Group N - k -
Within Group n 

Group 

Total (EX)2 N - 1 
ss = EX2 -

Total N 

Repeated-Measures ANOVA (Within-Subjects, 
One-Way AN OVA) (Chapter 11) 

Used to compare the means of two or more dependent samples. 

ss 
Between 

df 
Between 

ss 
Within 

df 
Within 

Source of Variability Sum of Squares Degrees of Freedom Mean Square 

Subjects See Chapter Appendix. n - 1 

ss 
Treatment See Chapter Appendix. k - 1 Treatment 

df 
Treatment 

ss 
Residual See Chapter Appendix. (n - 1) (k - 1) Residual 

df 
Residual 

Total See Chapter Appendix. N - 1 

Between-Subjects, Two-Way ANOVA (Chapter 12) 

Used to compare the means of four or more independent samples when there are two explanatory variables. 

Source of Variability Sum of Squares Degrees of Freedom Mean Square 

Between groups See Chapter Appendix. dfRows + dfColumns + d~nteraction 
ss 

Rows See Chapter Appendix. R- 1 
Rows 

df 
Rows 

ss 
Columns See Chapter Appendix. C - 1 

Columns 

df 
Columns 

ss 
Interaction See Chapter Appendix. dfRows X dfColumns 

Interaction 

df 
Interaction 

ss 
Within groups See Chapter Appendix. N - (R X C) 

Within 

df 
Within 

Total See Chapter Appendix. N - 1 

F ratio 

MS 
Between 

MS 
Within 

F ratio 

MS 
Treatment 

MS 
Residual 

F ratio 

MS 
Rows 

MS 
Within 

MS 
Columns 

MS 
Within 

MS 
Interaction 

MS 
Within 



Pearson r (Chapter 13) 

Used to examine t he linear relationship between two interval/ratio variables. 

r = _E_[(X_ r=M====x9::)=(Y=--_M--'-Y_)] 

~ssxssy 

Simple Regression (Chapter 14) 

Used to predict an outcome variable (Y') from 
a predictor variable (X). 

First, ca lcu late: 
s 

b = r Y 

s 
X 

where b = the slope of t he regression line 

r = the observed correlation between X and Y 
sY = the standard deviation of the Y scores 

sx = the standard deviation of the X scores 

Then, ca lcu late: a= My- bMx 

where a = t he Y-intercept for the regression line 

My= t he mean of t he Y scores 

b =the slope of the regression line 

Mx = t he mean of t he X scores 

Final ly, ca lcu late the regression line equation: 

Y' = bX +a 

where Y' =the predicted va lue of Y 

b =the slope of the regression line 

X= t he value of X for which one wants to find Y' 
a = t he Y-intercept of the regression line 

Chi-Square Goodness-of-Fit Test (Chapter 15) 

Used to compare t he distribution of a nominal or ordinal categorica l variable in a sample to the variable's expected 
distribution. 

First, ca lculate expected frequencies: 

% xN f Expected 

Expected 1 00 

Then, ca lcu late the chi-square value: 
(f - f )2 

X 2 = E O bserved Expected 

f 
Expected 

Chi-Square Test of Independence (Chapter 15) 

Used to determine whether two or more samples differ on a nominal or ordina l categorical dependent variable. 

First, ca lculate t he expected frequencies for a Then, ca lcu late the chi-square value: 
contingency table: 

f 
Expected 

N X N 
Row Column 

(f - f ? 
X 2 = :E O bserved Expected 

f 
Expected N 

Writing a Four-Point Interpretation 

1. Recap the study. What was done? Why? 
2. Present the main results factually. For example, what were 

the mean scores for the control and experimental groups? 
Present the results of the hypothesis test in APA format. 

3. Explain what the resu lts mean. 
4. Make suggestions for future research. What were the 

strengths and/or weaknesses of this study? What should 
be done in the next study? 
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TO THE STUDENT 

If you are like many students, this is not a course you have been looking forward to 
taking. And you probably don't feel like reading a long message about how important 
this course is. So, I'll be brief and say just five things to introduce the book to you: 

1. When the semester is over, you'll find that statistics wasn't as hard as you feared. 
Learning statistics is like learning a foreign language the concepts build on 
each other and require regular practice. The best way to practice is just like the 
best way to eat: Take small bites, chew thoroughly, and swallow thoughtfully. 
Work through the "Practice Problems" as they pop up. Make sure you can do 
them before moving on to new material. 

2. The "Review Your Knowledge" exercises at the end of the chapter are just that, a 
review of the chapter. Do them when you've finished the chapter to make sure 
that you're comfortable with all of the material in the chapter. Then, do them 
again before a test as a refresher. 

3. The questions in the ''Apply Your Knowledge" exercises at the end of the chap
ter have at least two questions on each topic. Each odd-numbered question is 
followed by an even-numbered question that asks the same thing. Answers for 
the odd-numbered questions appear in the back of the book. So if you struggle 
with an odd-numbered question, you can turn there for help. And then, with that 
guidance, you should be able to work through the even-numbered question on 
your own. 

4. The book is divided into four parts. At the end of each, you'll find a test that cov
ers the techniques from all chapters in that part. Working these problems can be 
a great way to determine whether you have truly mastered the material. 

5. One last thing: In each chapter, you'll find a boxed feature called "DIY." I've 
crafted these projects as a way for you to gain experience gathering data and 
conducting experiments. I encourage you to work the projects on your own, even 
if your teacher doesn't assign them. 

I hope you enjoy this book half as much as I enjoyed writing it. If you have 
any comments about it that you'd like to share with me, please write to me at 
ewc2@psu.edu. 

•• 
XVII 
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TO THE INSTRUCTOR 

Welcome to the third edition of Using and Interpreting Statistics. I wrote this book 
because I couldn't find a text that presented the right amount of material in a 
straightforward manner that engaged students. My approach is applied I want stu
dents to walk away from a first course in statistics with an ability to do what I call the 
"human side" of statistics, the things that computers can't do. Yes, I teach the math 
of statistics how to calculate t, E r, X2, confidence intervals, and a variety of effect 
sizes but my overall focus is on leading students to an understanding of the logic 
(and the beauty) of statistics. At the end of the course, I want students to be able to 
select the appropriate statistical test for a research question. For the statistical tests, 
I want them to be able to write, in simple language, a complete interpretative state
ment and to explain what the results mean. In line with the recommendations from 
the American Statistical Association's Guidelines for Assessment and Instruction in 
Statistics Education: College Report (2010), I aim for a conceptual understanding, not 
just procedural knowledge. 

There are a number of techniques that I use to achieve these goals. The first tech
nique is my clear and approachable writing style, which makes it easier for students 
to engage with, and actually read, the book. Next, my organization within chapters 
breaks complex concepts into component parts, so they can be learned in much the 
same manner as a behavior is shaped. To aid learning, chapters are sprinkled with 
mnemonic and organizational devices. For example, there are "How to Choose" flow
charts that help students pick the correct statistical procedure, and each statistical 
test has a series of questions that lead students through the main concepts that need 
to be covered in an interpretation. 

Features of the Book 
Stat Sheets Each chapter has a Stat Sheet (collected at the end of the text) that can 
be pulled out of the book. These tear sheets contain all the formulas, flowcharts, and 
steps that are necessary to complete a statistical test. The Stat Sheets provide essen
tial guidance when solving problem sets or studying on the go. 

Picking the Right Statistical Test Knowing what statistical test to use is an important 
statistical skill, yet many introductory textbooks devote little time to it. Not true for me, 
as I give it a whole chapter. I thought long and hard about where to place this chapter 
content, early or late, and I finally decided late, making this chapter the last in the book. 
In this position, "Selecting the Right Statistical Test" serves as a coda that brings together 
all the elements of the course, and it presents a unifying view of statistics. 

Six Steps of Hypothesis Testing Continuity from chapter to chapter reinforces 
understanding and makes procedures second nature. For example, when I introduce 
hypothesis testing, I teach a six -step procedure for completing hypothesis tests. 

• Step 1: Pick a test. 
• Step 2: Check the assumptions. 
• Step 3: List the hypotheses. 
• Step 4: Set the decision rule. 
• Step 5: Calculate the test statistic. 
• Step 6: Interpret the results. 



• Preface XIX 

For every subsequent test taught, I follow the same six steps. This is a repetitive, cook
book approach, but it is purposeful: When you are learning to cook, it pays to follow 
a recipe. At first the steps are rote, then they become a routine, and finally the steps 
become internalized. 

Interpreting Results Knowing how to calculate the value of a test statistic is vitally 
important in statistics and each chapter teaches students these skills. But, the learn
ing outcomes for research methods, as spelled out in the APA Guidelines for the 
Undergraduate Psychology Major (Version 2.0, 2013), stress evaluating the appropri
ateness of conclusions derived from psychological research. To this end, the cover
age of each statistical tests ends with a substantial section on interpreting results. 
This format also aligns with the APA's emphasis on communication and professional 
development by exposing students early and often to the presentation of results that 
they will see in professional articles and that will be expected when they present their 
own research. 

For each statistical test, students learn to address a series of questions to gather infor
mation for interpreting the results. For the independent -samples t test, for example, 
there are three questions: 

1. Was the null hypothesis rejected, and what does this reveal about the direction 
of the difference between the two populations? 

2. How big is the size of the effect? 

3. How big or small might the effect be in the population? 

Integrating confidence intervals and effect sizes into the interpretation of results for 
tests, rather than isolating them in a separate chapter, teaches students to use these 
techniques. Students learn to write an interpretation that addresses four points: 
(a) why was the study done, (b) what were its main results, (c) what do the results 
mean, and (d) what are suggestions for future research. This four-point interpreta
tion is used for every test, making a thorough interpretation a natural part of com
pleting a statistical test. 

Practice, Practice, Practice Learning statistics is like learning a foreign languag~e -
concepts build on each other and are best learned with regular and graduated 
practice. Because of this, a statistics book lives or dies by its exercises. This book has 
been constructed with that in mind. All the exercises were written by me, so they are 
consistent in content and tone with the rest of the text. Importantly, three tiers of 
exercises reviewing knowledge, applying knowledge, and expanding knowledge
allow professors to assign questions at different levels and give students the opportu
nity to push themselves to a deeper understanding. 

Opportunities for practice are also presented throughout each chapter: 

• Worked Examples. There are Worked Examples spaced throughout every 
chapter that students can work along with the text. These lead students through 
problems step-by-step. The Worked Examples allow students to make sure they 
know the correct steps for a statistical test and help to develop their statistical 
thinking. 



XX Preface 

• In-Chapter Practice Problems. Each major section of a chapter concludes with 
Practice Problems and solutions so that students can practice the material and 
assess how well they've learned it. 

• End-of-Chapter Exercises. The end-of-chapter exercises have three tiers, one 
for students to review their knowledge, another with applied questions, and a 
third with more challenging problems to stretch understanding. Students have 
ample opportunities to practice the ttest chapters, for example, have close to 
100 questions each, more than other texts on the market. The applied questions 
are written so that they build on each other, moving to the final goal of calculat
ing and interpreting a statistical test. These applied questions isolate and test 
each intermediate step in the process for example, making sure a student 
knows how to compute a standard error of the difference before computing a 
tvalue. Finally, the applied questions are paired, with at least two questions for 
each concept. An answer to the first question is given at the back of the book, so 
the student can check and correct his or her work. 

Part Tests In addition to this in-chapter practice, the third edition has been divided 
into four parts, with a brief introduction and capstone Part Test. These tests offer 
challenging problems that require students to pick from the various methods and 
techniques they've learned from the whole text up to that point. By working through 
these problems, students will gain a deeper understanding of the material, and will 
be better prepared for course exams. 

More Tools for Students 
In addition to the various opportunities for practice, each chapter features an 
expanded set of learning tools that help students by previewing, reviewing, and 
rehearsing the chapter's lessons. 

Learning Objectives and Summary The Learning Objectives at the start of the chap
ter set up the key concepts for the chapter. They show up again at the end of the 
chapter to organize the summary, reinforcing the chapter's framework. 

User-Friendly Equations Whenever an equation is introduced, all the symbols in 
the formula are defined. This makes it easy for students to plug correct values into 
formulas. 

DIYs New to this edition, this feature presents the framework for a do-it-yourself 
project built around the chapter topic. Appropriate for either group or individual 
work, the DIYs allow students to create their own data sets and draw their own 
conclusions. 

End-of-Chapter Application Demonstrations Each chapter culminates in an 
Application Demonstration problem that usually uses real-life data and employs 
the techniques learned in the chapter to answer questions about the world in which 
we live. 

End-of-Chapter Summary The end-of-chapter summaries are brief journeys back 
through the main sections of the chapter. Along with the key terms, they provide 
students with a quick review of the main concepts. 
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Noteworthy Changes in the Third Edition 
For those of you who are familiar with the second edition of this text, you'll notice 
some significant changes here. I've mentioned a couple of new features above the 
part introductions and tests, and the DIY feature that will provide additional oppor
tunity for your students to engage with the material. Based on reviewer suggestions 
and my own experience working with this text, I've also made several other organiza
tional and content changes. 

• Chapter 2 now includes a section on stem-and-leafplots, including coverage in 
the SPSS guide. 

• The discussion of the importance of z scores in Chapter 4 has been expanded. 
In addition, the review of probability has moved to this chapter, where it follows 
the discussion of the normal curve. 

• Chapter 5 includes a more in-depth discussion of sampling and a revised intro
duction to confidence intervals as a practical application of the central limit 
theorem. 

• As a consequence of this revised organization, the discussion of confidence 
intervals in Chapter 7 has been simplified, allowing the student to focus on 
the procedure for the single-sample ttest. In addition, the discussion of effect 
size now presents r2 alongside Cohen's d, making for an easier comparison and 
contrast of these two measures. 

• In Chapter 8, the formula for pooled variance is now introduced prior to the 
presentation of the standard error equation, so students can clearly see how 
pooled variance is used to calculate the estimated standard error. 

• Chapter 9 now addresses the pitfalls of using r2, as well as Cohen's d, with 
paired -samples t tests. 

• The coverage of sum of squares in Chapter 10 now includes the computational 
formula in addition to the definitional formulas. 

• The coverage of one-way, repeated-measures AN OVA and between-subjects, 
two-way ANOVA in Chapters 11 and 12, respectively, has been augmented with 
the inclusion of in -chapter appendixes that present the formulas for calculating 
sums of squares for these tests. 

• The introduction of one-way, repeated measures AN OVA has been greatly 
expanded in Chapter 11 to present the uses of this test. 

• The coverage of the Pearson Correlation Coefficient in Chapter 13 now includes 
more details about the definitional formula. In addition, a major section has 
been added to introduce the student to partial correlation. 

• The presentation of the formula for calculating cell expected frequencies in 
Chapter 15 has been simplified. 

Examples and exercise sets throughout the text have been revised and the end -of
chapter SPSS guides thoroughly updated. 
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MEDIA AND SUPPLEMENTS 

LaunchPad with LearningCurve Quizzing 
A comprehensive Web resource for teaching and learning statistics 
LaunchPad combines Worth Publishers' award-winning media with an innovative 
platform for easy navigation. For students, it is the ultimate online study guide, with 
rich interactive tutorials, videos, an e-Book, and the LearningCurve adaptive quizzing 
system. For instructors, LaunchPad is a full course space where class documents can 
be posted, quizzes can be easily assigned and graded, and students' progress can be as
sessed and recorded. Whether you are looking for the most effective study tools or a ro
bust platform for an online course, LaunchPad is a powerful way to enhance your class. 

LaunchPad to Accompany Using and Interpreting Statistics, Third Edition, can be 
previewed and purchased at launchpadworks.com. 

Using and Interpreting Statistics, Third Edition, and LaunchPad can be ordered 
together with ISBN-13: 978-1-319-06187-6/ISBN-10: 1-319-06187-7. Individual com
ponents of LaunchPad may also be available for separate, standalone purchase. 

LaunchPad for Using and Interpreting Statistics, Third Edition, includes all the fol
lowing resources: 

• The LearningCurve quizzing system was designed based on the latest findings 
from learning and memory research. It combines adaptive question selection, 
immediate and valuable feedback, and a game-like interface to engage stu
dents in a learning experience that is unique. Each LearningCurve quiz is fully 
integrated with other resources in LaunchPad through the Personalized Study 
Plan, so students will be able to review using Worth's extensive library of videos 
and activities. And state-of-the-art question analysis reports allow instructors to 
track the progress of their entire class. 

• An interactive e-Book allows students to highlight, bookmark, and make their 
own notes, just as they would with a printed textbook. Google-style searching 
and in-text glossary definitions make the text ready for the digital age. 

• Statistical Video Series consisting of StatClips, StatClips Examples, and Statisti
cally Speaking "Snapshots." View animated lecture videos, white board lessons, 
and documentary-style footage that illustrate key statistical concepts and help 
students visualize statistics in real-world scenarios. 

• StatClips lecture videos, created and presented by Alan Dabney, PhD, Texas 
A&M University, are innovative visual tutorials that illustrate key statistical 
concepts. In 3 to 5 minutes, each StatClips video combines dynamic 
animation, data sets, and interesting scenarios to help students understand 
the concepts in an introductory statistics course. 

• In StatClips Examples, Alan Dabney walks students through step-by-step 
examples related to the StatClips lecture videos to reinforce the concepts 
through problem solving. 

• Snapshots videos are abbreviated, student-friendlyversions of the 
Statistically Speaking video series, and they bring the world of statistics 
into the classroom. In the same vein as the successful PBS series Against All 
Odds Statistics, Statistically Speaking uses new and updated documentary 



••• Preface XXIII 

footage and interviews that show real people using data analysis to make 
important decisions in their careers and in their daily lives. From business 
to medicine, from the environment to understanding the Census, Snap
shots focus on why statistics is important for students' careers, and how 
statistics can be a powerful tool to understand their world. 

• Statistical Applets allow students to master statistical concepts by manipulat
ing data. They also can be used to solve problems. 

• EESEE Case Studies are taken from the Electronic Encyclopedia of Statistical 
Exercises and Examples developed by The Ohio State University. EESEE Case 
Studies offer students additional applied exercises and examples. 

• The Assignment Center lets instructors easily construct and administer tests 
and quizzes from the book's Test Bank and course materials. The Test Bank 
includes a subset of questions from the end-of-chapter exercises with algorith
mically generated values, so each student can be assigned a unique version 
of the question. Assignments can be automatically graded, and the results are 
recorded in a customizable Grade book. 

Additional Student Supplements 

• SPSS®: A User-Friendly Approach by Jeffery Aspelmeier and Thomas Pierce 
of Radford University is a comprehensive introduction to SPSS that is easy to 
understand and vividly illustrated with cartoon-based scenarios. In the newest 
edition of the text for SPSS Version 22, the authors go beyond providing instruc
tions on the mechanics of conducting data analysis and develop students' 
conceptual and applied understanding of quantitative techniques. 

• The iClicker Classroom Response System is a versatile polling system devel
oped by educators for educators that makes class time more efficient and inter
active. iClicker allows you to ask questions and instantly record your students' 
responses, take attendance, and gauge students' understanding and opinions. 
iClicker is available at a 10% discount when packaged with Using and Interpret
ing Statistics, Third Edition. 

Instructor Supplements 
One book alone cannot meet the education needs and teaching expectations of 
the modern classroom. Therefore, Worth has engaged some skilled teachers and 
statisticians to create a comprehensive supplements package that brings statistics to 
life for students and provides instructors with the resources necessary to supplement 
their successful strategies in the classroom. 

• Instructor's Resources. This guide offers an Instructor's Resource Manual 
containing classroom activities, handouts, additional reading suggestions, 
and online resources. The Instructor's Resources also include lecture slides 
and all of the book's images in either JPEG or Slideshow format and can be 
downloaded from the book's catalog page at http: I /www.macmillanhighered. 
com/ Catalog/ product/ usingandinterpretingstatistics-third edition -corty I 
instructorresources#tab. 
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• Downloadable Test Bank. Powered by Diploma, the downloadable Test Bank 
includes hundreds of multiple-choice questions to use in generating quizzes 
and tests for each chapter of the text. The Diploma software allows instructors 
to add an unlimited number of new questions; edit questions; format a test; 
scramble questions; and include figures, graphs, and pictures. The computer
ized Test Bank also allows instructors to export into a variety of formats com pat
ible with many Internet-based testing products. 



Though writing is a solo endeavor, writing a book is not. Many people provided aid 
and support. 

• Let me start with a nod to my parents, Claude and Sue Carty, whose love of 
numbers (thanks, Dad) and love of words (that's you, Mom) can be found on 
every page. 

• My wife, Sara Douglas, and my sons, David and Paul, keep me grounded. Both 
of my sons have recently taken statistics courses and both made it a point of 
honor never to ask their father for any help. Thanks guys, keep keeping me 
humble. 

• Chuck Linsmeier and Dan DeBonis acquired my book for Worth and shepherd
ed it through with grace and ease. When Dan was promoted to Senior Acquisi
tions Editor, another Dan, Dan McDonough, took over. New Dan was great and 
I thank him for asking Andrew Sylvester to join the project. 

• Andrew Sylvester was my DE. That's publisher talk for development editor, the 
person in charge of making sure I deliver a manuscript that is up to snuff and 
on time, the person who is the buffer between me and the rest of the Worth 
publishing apparatus. Andrew set a bruising pace for the revision and kept track 
of all the balls that I had in the air, while juggling a fair number himself. He was 
appreciative when I handed things in on time and gently inquisitive when I 
didn't. Whenever I had questions or concerns, he had answers. Andrew, if you're 
reading this, and of course you are you've read and commented on every word 
I've written for this book thank you very much. 

• There has been a whole host of statistics instructors who reviewed individual 
chapters over the course of the past three editions. To make sure they pulled no 
punches, their reviews were anonymous. And pull no punches they did. As they 
say, if it doesn't kill you, it makes you stronger and the many issues they raised 
have made the book better. Now that the book is going to press, I have finally 
learned their names and I want to thank each of them individually: 

Christopher Aberson, Humboldt State University 
Christina Anguiano, Arizona State University 

Stephen Armeli, Fairleigh Dickinson University·-
Teaneck 

Polytechnic 
William Ajayi, Kent State University 
David Alfano, Community College of Rhode Island 
Jayne Allen, University of New Hampshire 
Janet Andrews, Vassar College 
Pamela Ansburg, Metropolitan State University of 

Denver 

Matthew R. Atkins, University of North Texas 
Alison Aylward, University of Miami 
Marie Balaban, Eastern Oregon University 
Nicole Ballardini, Truckee Meadows Community College 
Jonathan Banks, Nova Southeastern University 
Lucy Barnard-Brak, Baylor University 
Linda Bastone, State University of New York Purchase 

XXV 



• 
XXVI Acknowledgments 

Dennis Berg, California State University, Fullerton 
Kristin Bernard, Stony Brook University 
Robert Bertram, Bradley University 
Joan Bihun, University of Colorado Denver 
Paul Billings, Community College of Southern Nevada 
Victor Bissonnette, Berry College 
Eliane Boucher, University of Texas of the Permian Basin 
Jacqueline Braun, Ramapo College of New Jersey 
Hallie Bregman, University of Miami 
Kelly Brennan-Jones, State University of New York at 

Brockport 
James Briggs, Susquehanna University 
Amanda Brouwer, Winona State University 
Eric Bruns, Campbellsville University 
Carrie Bulger, Quinnipiac University 
Danielle Burchett, Kent State University 
Christopher Burke, Lehigh University 
Jessica Call, Pepperdine University 
Leslie Cake, Memorial University of Newfoundland, 

Grenfell Campus 
Robert Carini, University of Louisville 
Michael Carlin, Rider University 
Mary Jo Carnot, Chadron State College 
Linn E. Carothers, California State University-

Northridge 
H. Chen, Rosemont College 
Jeremy Cohen, Xavier University of Louisiana 
Scott Cohn, Western State Colorado University 
Richard Conti, Kean University 
Amy Cota-McKinley, Worcester State University 
Christy Cowan, Lincoln Memorial College 
Robert Crutcher, University of Dayton 
Maria Cuddy-Casey, Immaculata University 
Christopher Daddis, The Ohio State University 
Marilyn Dantico, Arizona State University 
Kelly de Moll, University of Tennessee 
Katherine Demitrakis, Central New Mexico Community 

College 
Daniel Denis, University of Montana 
Jessica Dennis, California State University, Los Angeles 
Justin DeSimone, Georgia Institute of Technology 
Darryl Dietrich, The College of St. Scholastica 
Beth Dietz-Uhler, Miami University 
Kristen Diliberto-Macaluso, Berry College 
Stephanie Ding, Del Mar College 
Nancy Dorr, College of St. Rose 
Michael Dudley, Southern Illinois University Edwardsville 
Vera Dunwoody, Chaffey College 

Charles Earley, Houston Community College 
Vanessa Edkins, Florida Institute of Technology 
Jeanne Edman, Cosumnes River College 
Vicky Elias, Texas A&M University San Antonio 
Holger Elischberger, Albion College 
Domenica Favero, Lynchburg College 
David Feigley, Rutgers, The State University of 

New Jersey 
Kathleen Flannery, Saint Anselm College 
Jonathon Forbey, Ball State University 
Michelle Foust, Baldwin Wallace University 
Mike Frank, Stockton State College 
Scott Frasard, University of Georgia 
Andrea Friedrich, University of Kentucky 
Jacqueline Fulvia, University ofWisconsin Madison 
John Galla, Widener University 
Renee Gallier, Utah State University 
Brian Garavaglia, Macomb Community College 
Richard Gardner, Alliant International University 
Ray Garza, Texas A&M International University 
Mark Gebert, University of Kentucky 
Edwin Gomez, Old Dominion University 
Michael Green, Lone Start College Montgomery 
Anthony Greene, University ofWisconsin Milwaukee 
Alexis Grosofsky, Beloit College 
Carrie Hall, Miami University 
Elizabeth Hannah, Boise State University 
Christine Hansvick, Pacific Lutheran University 
Evan Harrington, The Chicago School of Professional 

Psychology 
Wayne Harrison, University of Nebraska at Omaha 
Helen Harton, University of Northern Iowa 
Christopher Hayashi, Southwestern College 
Jeremy Heider, Stephen E Austin State University 
Linda Henkel, Fairfield University 
Roberto Heredia, Texas A&M University 
Heather Hill, St. Mary's University 
Charles Hinderliter, University of Pittsburgh at 

Johnstown 
Brian Hock, Austin Peay State University 
Jeanne Horst, James Madison University 
Michael Horvath, Cleveland State University 
Jay Irwin, University of Nebraska at Omaha 
Annette Iskra, Xavier University of Louisiana 
Daniel Is pas, Illinois State University 
Lora Jacobi, Stephen E Austin State University 
Dharma Jairam, Pennsylvania State University Erie, 

The Behrend College 



Rafa Kasim, Kent State University 
Donald Keller, George Washington University 
Karl Kelley, North Central College 
Stephen Kilianski, Rutgers University 
C. Ryan Kinlaw, Marist College 
Elizabeth Kudadjie-Gyamfi, Long Island University 
John Kulas, St. Cloud State University 
Janna Kwiatkowski, Mars Hill College 
Karla Lassonde, Minnesota State University 
Jeffrey Leitzel, Bloomsburg University of Pennsylvania 
Ryan Leonard, Gannon University 
David Lester, Stockton State College 
Thomson Ling, Caldwell College 
Elissa Litwin, Touro College 
William London, California State University, 

Los Angeles 
Javier-Jose Lopez-Jimenez, Minnesota State University'-

Mankato 
Mark Ludorf, Stephen S. Austin State University 
Molly Lynch, Northern Virginia Community College 
Michael Mangan, University of New Hampshire 
Michael Maniaci, Florida Atlantic University 
Kelly Marin, Manhattan College 
Harvey Marmurek, University of Guelph 
Chandra Mason, Mary Baldwin College 
Susan Mason, Niagara University 
Jonathan Mattanah, Towson University 
Amanda McCleery, UCLA David Geffen School of 

Medicine 
Robert McCoy, Skyline College 
Roselie McDevitt, Mount Olive College 
Daniel McElwreath, William Paterson University 
Connor McLennan, Cleveland State University Ohio 
Ron Mehiel, Shippensburg University 
Jackie Miller, The Ohio State University 
Joe Morrissey, Binghamton University 
Brendan Morse, Bridgewater State College 
Daniel Mossier, Hampden Sydney College 
Siamak Movahedi, University of Massachusetts Boston 
Anne Moyer, Stony Brook University 
Elise Murowchick, Seattle University 
David Nalbone, Purdue University, Calumet 
Jeffrey Neuschatz, University of Alabama in Huntsville 
Ian Newby-Clark, University of Guelph 
Erik Nilsen, Lewis and Clark College 
Helga Noice, Elmhurst College 
Ken Oliver, Quincy University 
Steve O'Rourke, College of New Rochelle 

•• 
Acknowledgments XXVII 

Geoffrey O'Shea, SUNY- Oneonta 
Melanie Otis, University of Kentucky 
Jennifer Pacyon, Temple University 
Jennifer Peszka, Hendrix College 
John Petrocelli, Wake Forest University 
John Pfister, Dartmouth College 
Catherine Phillips, University of Calgary 
John Pierce, Philadelphia University 
Angela Pirlott, University ofWisconsin Eau Claire 
Gary Popoli, Harford Community College 
William Price, North Country Community College 
Jianjian Qin, California State University, Sacramento 
Laura Rabin, Brooklyn College 
Krista Ran by, University of Colorado Denver 
Jean Raniseski, Alvin Community College 
Robert Reeves, Augusta State University 
Heather Rice, Washington University in St. Louis 
Kim Roberts, California State University, Sacramento 
Shannon Robertson, Jacksonville State University 
Dennis Rodriguez, Indiana University South Bend 
Craig Rogers, Campbellsville University 
Bryan Rooney, Concordia University College of Alberta 
Patrick Rosopa, Clemson University 
John Ruscio, The College of New Jersey 
Samantha Russell, Grand Canyon University 
Ron Salazar, San Juan College 
Nick Salter, Ramapo College of New Jersey 
Amy Salvaggio, University of New Haven 
Erika San borne, University of Massachusetts 
Lowell Gordon Sarty, University of Saskatchewan 
Michele Schlehofer, Salisbury University 
Ingo Schlupp, University of Oklahoma 
Brian Schrader, Emporia State University 
Carl Scott, University of Saint Thomas 
Andrea Sell, University of Kentucky 
Marc Setterlund, Alma College 
Sandra Sgoutas-Emch, University of San Diego 
Keith Shafritz, Hofstra University 
Stephen Shapiro, Old Dominion University 
Greg Shelley, Kutztown University 
Mike Sherrick, Memorial University of Newfoundland 
Matthew Sigal, York University 
Angela Sikorski, Texas A&M University Texarkana 
Ned Silver, University of Nevada Las Vegas 
Royce Simpson, Spring Hill College 
Michael Sliter, Indiana University Purdue University 

Indianapolis 
Lara Sloboda, Tufts University 



••• 
XXVIII Acknowledgments 

Albert Smith, Cleveland State University 
Brian William Smith, St. Edward's University 
Dale Smith, Olivet Nazarene University 
Linda Solomon, Marymount Manhattan College 
Hilda Speicher, Albertus Magnus College 
Mark Stambush, Muskingum University 
Francis Staskon, Saint Xavier University 
Ross Steinman, Widener University 
Mark Stellmack, University of Minnesota 
Sharon Stevens, Western Illinois University 
Garrett Strasser, Southern Utah University 
Colleen Sullivan, Worcester State University 
Kyle Susa, University of Texas at El Paso 
Cheryl Terrance, University of North Dakota 
Heather Terrell, University of North Dakota 
William Thornton, University of 

Southern Maine 
Brian Tilley, National University 
Patricia Tomich, Kent State University 
Loren Toussaint, Luther College 
Sharmin Tunguz, DePauw University 

Kristine Turko, University of Mount Union 
Chantal Tusher, Georgia State University 
Lynne Unikel, LaSalle University 
Mary Utley, Drury University 
Katherine Van Giffen, California State University, Long 

Beach 
Peter Vernig, Suffolk University 
Yvonne Vissing, Salem State University 
William Wagner, California State University, Channel 

Islands 
Elizabeth Weiss, The Ohio State University, Newark 
Gary Welton, Grove City College 
George Whitehead, Salisbury University 
Wayne Williams, Johnson C. Smith University 
Elizabeth Williford, Belhaven University 
Karen Wilson, St. Francis College 
Darren Woodlief, University of South Carolina 
Jean Wynn, Manchester Community College 
Yi Yang, James Madison University 
Tammy Zacchilli, Saint Leo University 
Jennifer Zimmerman, DePaul University 

• In addition to the reviewers who read single chapters, there have been a hand
ful of individuals who have read every word and checked every number in 
every chapter over the last two editions. Melanie Maggard and Sherry Serdikoff 
provided thorough and timely guidance through the second edition. For this 
edition, Carl Schwarz, James Lapp, and Catherine Matos read through the text 
and exercises for clarity and accuracy. Andrew can tell you that their attention 
to detail at times drove me to distraction, but I always appreciated the safety net 
they provided me. Of course, as I was the last person to read the manuscript as 
it went to press, any remaining errors are my fault. 

• Those reviewers read for content, but Patti Brecht has read the manuscript for 
grammar and style over the past two editions. She has corrected my quirks and 
imposed consistency on my irregularities. Because of her work on the second 
edition, this one went more smoothly. Patti, I can't wait to work with you on the 
fourth! 

• Jane O'Neill and Paul Rohloff worked behind the scenes, overseeing all the 
details of the production of the book. For the fact that you are holding a copy of 
such a good -looking book in your hands, you have them to thank. 


