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The idea behind this book came from my students, after I watched countless
semesters unfold in a predictable fashion. The scene repeats itself each year in
a classroom populated largely with panic-stricken students facing their first for-
mal encounter with the field of statistical analysis. My passion for the subject
matter is usually enough to quickly make a connection with some of the stu-
dents, but certainly not all of them. A real connection, I've discovered, requires
constant attention to the students’ perspective, a willingness to respect the
roadblocks (real or imaginary) that exist in their minds.

Over time, I've learned that there are two major obstacles for a lot of stu-
dents. First, there’s the fear of the formula factor, something that seems to
plague many students. The second obstacle is the so what scenario: the ten-
dency for many students to question the relevance of the subject matter—and
why they have to take the course in the first place. I believe there’s a way to
overcome these roadblocks, and that way is what I've attempted to lay out in
this book. I emphasize the logic behind statistical analysis and focus on an in-
tuitive understanding that I believe lies within virtually every student. When the
formulas take a back seat, magical things can happen. The world of statistical
analysis becomes interesting, inviting, and (on occasion) enjoyable. When the
magic takes hold, the exploration goes well beyond statistical techniques and
into the larger realm of scientific inquiry. In the process, the subject matter is
made relevant.
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Statistics, Quantitative Methods, Statistical Analysis—words, phrases, and
course titles that can shake the confidence of nearly any student. Let me put
your mind at ease right away. Your experience with statistics doesn’t have to
be a horror story. In fact, your experience with statistics can be an enjoyable
one—a venture into a new way of thinking and looking at the world. It’s all a
matter of how you approach the material.

Having taught statistics to legions of undergraduate students, I've spent a
lot of time trying to understand how students react to the material and why
they react the way they do. In the process, I've developed my own approach
to the subject matter, and that’s what I've tried to lay out in this book. As we
get started, let me tell you a little more about what to expect as you work your
way through this book.

First, let me explain my method. I'm committed to the idea that the sub-
ject matter of statistics can be made understandable, but I'm also convinced
that it takes a method based on repetition. Important ideas and concepts can
be introduced, but they have to be reintroduced and reemphasized if a student
is to get the connection between one concept and the next. Repetition—that's
the method I've used in this book, so you should be prepared for that.

At times you may wonder why you're rereading material that was empha-
sized at an earlier point. Indeed, you'll likely start muttering “not that again!” If
that happens, enjoy the moment. It signals that you're beginning to develop a
sense of familiarity with the central concepts.

I've also tried to incorporate simplicity into the method—particularly in
the examples I've used. Some examples will probably strike you as extremely
simplistic—particularly the examples that are based on just a few cases and the
ones that involve numbers with small values. I trust that simplistic examples
won't offend you. The goal here is to cement a learning process, not to mas-
ter complicated mathematical operations. That brings us to the matter of the
material you're going to encounter.
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CHAPTER 0 Introduction

As it turns out, it’s often the logic behind statistics that proves to be the key
to success or failure. You can be presented with formulas—simple or com-
plex—and you can, with enough time and commitment, memorize a string of
them. All of that is well and good, but your ability to grasp the logic behind the
formulas is a different matter altogether. I'm convinced that it’s impossible to
truly understand what statistics is all about unless you understand the logic be-
hind the procedures. Consequently, it’s the logic that I've tried to emphasize
in this book.

Indeed, it’s safe to say that numbers and formulas have taken a back seat
in this book. Of course you'll encounter some formulas and numbers, but that’s
not where the emphasis is. Make no mistake about it—the emphasis in this
book is on the conceptual basis behind the calculations.

There’s one other thing about the material that deserves comment. Like
it or not, the traditional approach to learning new material may come up
short when you want to learn about statistical analysis. The reason is a sim-
ple one: The field of statistics is very different from other subjects you've stud-
ied in the past.

If, for example, you were to taking a course to learn a foreign language,
you’d probably figure out the goal of the course fairly early. You'd quickly
sense that you’d be learning the basics of grammar and vocabulary, trying to
increase your command of both over time. I suspect you'd have a similar ex-
perience if you signed up for a history course. You'd quickly sense that you
were being introduced to names, dates, places, and overall context with the
goal of increasing your understanding of the how and why behind events.

Unfortunately, the field of statisticalal analysis doesn’t fit that learning
model very well. You may be able to immediately sense where you’re going in
a lot of courses, but that’s not necessarily the case in the field of statistics. In
fact, my guess is that a command of statistical analysis is probably best
achieved when you're willing to go along for the ride without really knowing
at first where you're going. A statement like that is close to heresy in the aca-
demic world, so let me explain.

There is an end game to statistical analysis. People use statistical analysis
to describe information and to carry out research in an objective, quantifiable
way. Indeed, the realm of statistical analysis is fundamental to scientific inquiry.
But the eventual application of statistical analysis requires that you first have a
firm grasp of some highly abstract concepts. You can’t even begin to appreci-
ate the very special way in which scientists pose research questions if you don’t
have the conceptual background.

For a lot of students (indeed, most students, I suspect), it’s a bit much to
tackle concepts and applications at the same time. The process has to be bro-
ken down into two parts—first the conceptual understanding, and then the ap-
plications. And that’s the essence of my notion that you're better off if you
don’t focus at the outset on where you're going. Concentrate on the concep-
tual basis first. Allow yourself to become totally immersed in an abstract, con-
ceptual world, without any thought about direct applications. In my judgment,
that’s the best way to conquer the field of statistical analysis.
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If you're the sort of student who demands an immediate application of
concepts—if you don’t have much tolerance for abstract ideas—let me
strongly suggest that you lighten up a bit. If you’re going to master statistics—
even at the introductory level—you’ll have to open your mind to the world of
abstract thinking.

Toward that end, let me tell you in advance that I'll occasionally ask you
to take a moment to seriously think about one notion or another. Knowing
students the way I do, I suspect there’s a chance (if only a small chance) that
you'll ignore my suggestion and just move ahead. Let me warn you. The ap-
proach of trying to get from Point A to Point B as quickly as possible usually
doesn’t work in the field of statistics. When the time comes to really think
about a concept, take whatever time is necessary.

Indeed, many of my students eventually come to appreciate what I mean
when [ tell them that a particular concept or idea requires a “dark room mo-
ment.” In short, some statistical concepts or ideas are best understood if con-
templated in a room that is totally dark and void of any distractions. Those
should become your moments to remember. I'm totally serious about that, so
let me explain why.

Many statistical concepts are so abstract that a lot of very serious thought
is required if you really want to understand them. Moreover, many of those
abstract concepts turn out to be central to the statistical way of reasoning.
Simply reading about the concepts and telling yourself that you’ll remember
what they're all about won't do it. And that’s the purpose behind a dark room
moment.

If I could give you a single key to the understanding of statistics, it would
be this: Take the dark room moments seriously. Don’t be impatient, and don’t
think a few dark room experiences are beneath your intellectual dignity. If I tell
you that this concept or that idea may require a dark room moment, heed the
warning. Head for a solitary environment—a private room, or even a closet.
Turn out the lights, if need be, and undertake your contemplation in a world
void of distractions. You may be amazed how it will help your understanding of
the topic at hand.

Now, having said all of that as background, it’s time to get started.
Welcome to the world of statistics—in this case, Statistics Unplugged!



