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Table entry for p and C is the critical value t* with probab111ty p
lying to its right and probability C lying between —t* and t*.
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Table entry for z is the area under the standard normal curve to the left of z.
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Table entry for z is the area under the standard normal curve to the left of z.
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PREFACE

The Basic Practice of Statistics is an introduction to statistics for students in
two-year and four-year colleges and unversities that emphasizes working
with data and statistical ideas. In this preface I describe the book in order
to help teachers judge whether it is right for their students.

Guiding principles

The American Statistical Association and the Mathematical Association of
America recently formed a joint committee to study the teaching of intro-
ductory statistics. Here are their main recommendations:

+ Emphasize statistical thinking.
« More data and concepts; less theory, fewer recipes.

« Foster active learning.

I was a member of the ASA/MAA committee, and I agree with their con-
clusions. Fostering active learning is the business of the teacher (though
an emphasis on working with data helps). The first two recommendations
are the guiding principles of this text. Although the book is elementary
in the level of mathematics required and in the statistical procedures pre-
sented, it aims to give students both an understanding of the main ideas of
statistics and useful skills for working with data. Examples and exercises,
though intended for beginners, use real data and give enough background
to allow students to consider the meaning of their calculations. I often ask
for conclusions that are more than a number (or “reject Ho”). Some ex-
ercises require judgement in addition to right-or-wrong calculations and
conclusions. Both students and teachers should recognize that not every
part of every exercise has a single correct answer. I hope that teachers will
encourage further discussion of results in class.

Chapters 1 and 2 present the methods and unifying ideas of data anal-
ysis. Students appreciate the usefulness of data analysis, and the fact that
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xiv Preface

they can actually do it relieves a bit of their anxiety about statistics. I hope
that they will grow accustomed to examining data and will continue to do
so even when formal inference to answer a specific question is the ultimate
goal. Chapter 3 discusses random sampling and randomized comparative
experiments. These are among the most important ideas in statistics, and
are often unjustly neglected in beginning instruction. Chapter 4 builds on
the ideas of Chapter 3 and the data-analytic tools of Chapter 1 to present
the central idea of a sampling distribution and (informally) the language of
probability. Chapter 5 is the cornerstone of the rest of the book. It describes
the reasoning of statistical inference. The remaining chapters present meth-
ods of inference for various settings, with a strong emphasis on practical
aspects of using these methods. Chapters 6 and 7 discuss basic one-sample
and two-sample procedures. Chapters 8, 9, and 10 (which can be read in-
dependently of each other in any order) offer a choice of somewhat more
advanced topics.

Technology

Automating calculations increases students’ ability to complete problems,
reduces their frustration, and helps them concentrate on ideas and problem
recognition rather than mechanics. This book requires that students have a
calculator that will do statistical calculations through correlation and sim-
ple linear regression. As I write, several makers sell such calculators for less
than $18. Because students have calculators, the text doesn't discuss “com-
puting formulas” for the sample standard deviation or least-squares regres-
sion line. Exercises assume that students will use a “two-variable statistics”
calculator rather than a more rudimentary model. Many scientific calcula-
tors are even more capable, offering simulation and some graphics as well
as more statistical procedures. Course-wide use of a graphing calculator
is somewhat similar to using software, and will probably require specific
instruction.

Statistical software has considerable advantages over calculators: eas-
ier data entry and editing, much better graphics, more statistical proce-
dures. I encourage the use of software whenever time and facilities permit.
This book does not, however, assume that students will use software. Out-
put from four statistical software packages appears in the text, with Minitab
most common. Students should be able to interpret output and use it for
further work. Because of the great variety of software used for statistics,
from spreadsheets to SAS, 1 have avoided instruction on how to use any
one program. A supplementary Minitab handbook is available for teachers
who want to introduce Minitab in a way closely tied to the text. Data sets
for examples and exercises are available on a data disk, from which they
can be read into any statistical software.



Preface XV

Although video is a poor medium for exposition, actually seeing statis-
tics at work in a variety of settings is a powerful means of changing student
attitudes about statistics. I show one of the short on-location documentary
segments from the Annenberg/Corporation for Public Broadcasting tele-
course Against All Odds: Inside Statistics about once a week. Because I was
the content developer for this video series, it fits the style and sequence of
this book closely. The Instructor’s Guide contains suggestions about using
video, a list of recommended excerpts, and information on how to obtain
Against All Odds.

Probability

The difficult issue of how to present probability in a first course on statis-
tical methods deserves separate comment. Experienced teachers recognize
that students find probability difficult. Research on learning confirms our
experience. | recommend the survey article “Difficulties in learning ba-
sic concepts in probability and statistics: implications for research,” by
Joan Garfield and Andrew Ahlgren.? Garfield and Ahlgren document the
| fragility of probability concepts even among students who can work formal
; probability problems. They conclude that “teaching a conceptual grasp of
\

probability still appears to be a very difficult task, fraught with ambiguity
and illusion.” They recommend exploring “how useful ideas of statisti-
cal inference can be taught independently of technically correct prob-
ability.”

Probability is a noble and useful subject. Attempting to present a sub-
stantial introduction to probability in a data-oriented statistics course for
students who are not mathematically trained, however, is in my opinion
unwise. Formal probability does not help these students master the ideas
of inference (at least not as much as we teachers imagine), and it depletes
reserves of mental energy that might better be applied to essentially statis-
tical ideas.

I have therefore presented very little formal probability in the core of
the text. The central idea is that of the sampling distribution of a statistic.
Sampling distributions answer a question that leads to the heart of sta-
tistical inference, “What would happen if I repeated this random process
many times?” Moreover, students can use tools from data analysis to un-
derstand distributions. Normal distributions appear already in Chapter 1
as models for the overall pattern of some distributions of data. In Section 1
of Chapter 4, sampling distributions motivate a brief and quite informal
introduction to the language of probability. Sections 4.3 and 4.5 look at the
sampling distributions of sample proportions and sample means in more
detail. Such important probability facts as the central limit theorem and

N SRRSO IS WWE eTROnghook. com.
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the law of large numbers appear in this context. A few additional probabil-
ity ideas, particularly independence, are treated informally when needed.
This is the approach I recommend.

Instructors who want more depth in the study of probability distribu-
tions will find it in the optional Sections 4.2 and 4.4. Even these sections
avoid the formal notation of set theory and general probability. Introduc-
tion to the Practice of Statistics offers more, and more traditionally presented,
probability. I confess that when teaching from that text I omit most of its
probability material in favor of additional statistics. Sections 4.1,4.3, and
4.5 of this book (with the optional Section 4.6 on control charts) contain
what I actually teach students without calculus.

What about that other book?

The Basic Practice of Statistics is kin to Introduction to the Practice of Statistics
(IPS).? 1t shares both its guiding principles and some details (especially
exercises) with the larger book. But this is not an abridgement of IPS. Much
of the material, including all of Chapters 7 to 10, is completely new. I have
omitted most of the optional material in IPS, as well as a number of topics
that were not optional. The result is a shorter book.

I have also endeavored to make this book considerably easier to read.
The language, the length of the exposition, the organization of exercises,
and the choice of topics have been rethought throughout for a less ad-
vanced audience. Each main idea is followed by a short section of exer-
cises for immediate reinforcement. Fach chapter review includes a list of
specific skills against which students may check their learning. An index
of symbols (note that it isn't long—the density of symbols is as low as I
could efficiently manage) and an index of procedures are placed ahead of
the usual index. There is a removable gatefold insert that includes essential
formulas and tables for easy reference and use in testing,

Instructors who appreciate the data-and-ideas approach of IPS, but
found it hard going for their students, should like this book. Conversely,
instructors who wish to present such topics as normal quantile plots, trans-
formations of variables, formal probability, or brief introductions to multi-
ple regression and two-way analysis of variance should consider IPS.

Supplements

A full range of supplements is available to help teachers and students use
The Basic Practice of Statistics. In the Instructor’s Guide I give an overview and
teaching suggestions for each chapter, comments on the use of video, and
sample examinations. I also present additional examples for classroom use,
with data on the data disk. These helps are followed by complete solutions
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(not just answers) for all exercises, prepared by Darryl Nester of Bluffton
College. William Notz and Becky Busam of Ohio State University have
prepared a Student Study Guide and a Test Bank for instructors. A set of
Transparency Masters is available from the publisher. A Data Disk, available
in both DOS/Windows and Macintosh formats, enables instructors to easily
enter the data from examples and exercise sets into their software. Betsy
Greenberg of the Unversity of Texas has written a Minitab Handbook that
gives detailed instruction about the Minitab statistical software linked to
the sequence and examples of the text.
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