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his book is intended for use as a primary
text in one- or two-semester under-
graduate courses in biopsychology (vari-
ously titled Biopsychology, Physiological
Psychology, Brain and Behavior, Psychobiology,
Behavioral Neuroscience, Behavioral Neurobiol-
ogy, etc.). Because most of the students who enter
undergraduate biopsychology courses have had
little previous exposure to neuroscientific topics, I
have attempted to tailor Biopsychology to the needs
of the beginning student. Biopsychology is a book
that focuses on fundamentals rather than details; a
book that clearly and carefully develops each topic
from primary principles; and a book that never
forgets that scientific material is more easily di-
gested with a dash of humor, a sprinkling of en-
thusiasm, and a dollup of personal implication.
The following are some of the general approaches
and good intentions that guided its preparation.

Increasing the Emphasis on Behavior

In many biopsychology textbooks the coverage
of neurophysiology, neurochemistry, and neuro-
anatomy subverts the coverage of behavioral re-
search. This prejudice is often most obvious in the
obligatory chapter on research methods, where the
various neuroanatomical, neurophysiological, and
neurochemical research methods are typically de-
scribed at great length while behavioral technology
receives short shrift. In contrast, Biopsychology
gives behavior top billing: It stresses that neurosci-
ence is a team effort and that the unique contribu-
tion made by biopsychologists to this team is their
behavioral expertise. Half the research methods
chapter (chapter 4) is dedicated to methods for
studying behavior, and half is dedicated to
methods for studying the nervous system.
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Increasing the Coverage of
Human Research

Biopsychology provides more than the customary
coverage of case studies and experiments involv-
ing brain-damaged and healthy human subjects.
However, despite this increased attention to hu-
man research, controlled experiments in labora-
tory species provide the backbone for most of the
chapters. A point of view that pervades Biopsychol-
ogy is that diversity is a major strength of bio-
psychological research and that major advances
have often resulted from the convergence of re-
search involving human and nonhuman subjects.

Helping Students Learn

The diversity of information to which the begin-
ning biopsychology student must be introduced
makes the task of both the teacher and the student
difficult. Accordingly, I have incorporated in Bio-
psychology features expressly designed to help stu-
dents learn the material. Five are particularly
noteworthy.

* First are the lists of key terms and definitions that ap-
pear at the end of each chapter; these are expressly
designed to help students prepare for examinations.
My students tell me that they are very helpful.

« Second are the study exercises that punctuate the text.
Rather than appearing at the end of each chapter,
these exercises occur at key transition points, where
students can benefit greatly by pausing to consolidate
their understanding of preceding fundamentals before
proceeding to new material.

* Third are the food-for-thought discussion questions at
the end of each chapter.

* Fourth are the many demonstrations, anecdotes,
analogies, and case studies that I have used to illus-
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trate important principles and generate interest in
them.

« Fifth are the illustrations.

Improving the Illustrations

Because biopsychology is such a highly visual dis-
cipline, particular attention was paid to the design
of the illustrations in this book. Each was carefully
designed and annotated to clarify central ideas
raised in the body of the text. One of the major
strengths of the illustrations is that they are pro-
duced in full color. In this respect, Biopsychology
represents a first: It is the first biopsychology text-
book to be produced in full color from cover to
cover. The decision to produce Biopsychology in full
color was motivated by pedagogical, rather than
cosmetic, objectives. There were three of them.

* First, I wanted to be able to illustrate at appropriate
points in the text the color-coded brain scans and selec-
tive neural staining and labelling procedures that play
such a central role in current biopsychological re-
search.

 Second, I wanted to use color to simplify what is the
most difficult task faced by many beginning biopsy-
chology students—learning the three-dimensional
structure of the brain from a series of two-dimensional
drawings. It is remarkable how much a neuroanatom-
ical drawing can be clarified by color labelling its key
structures.

Third, I wanted to be able to lead each student through
the section of the text on color vision by illustrating the
key phenomena under investigation.

Generating an Appreciation for the
Scientific Method

Woven through the fabric of many chapters are
important messages about the scientific method.
The following are four recurring themes: (1) The
scientific method is a method of answering ques-
tions that is as applicable to daily life as it is to
the biopsychology laboratory. (2) The scientific
method is fun—it is virtually the same method
that detectives use to solve unwitnessed crimes or
that treasure hunters use to infer the location of
sunken galleons. (3) Widely accepted scientific the-
ories are current best guesses rather than state-
ments of absolute fact. (4) Even theories that
ultimately prove to be wrong can contribute
greatly to the progress of science.

Making Biopsychology Personal

One sure way to interest students in biopsychol-
ogy and to improve their level of performance is to
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relate what they are learning to their own lives.
Several chapters in Biopsychology—particularly
those on eating, sleeping, sex, and drug abuse—
carry strong personal messages. Many of the food-
for-thought questions at the end of each chapter
are designed to encourage students to consider the
implications of biopsychological research for life in
the real world. Some of these questions are excel-
lent topics for classroom discussion.

How to Use the Text

An important feature of Biopsychology from a
course-design perspective is that each chapter is
written so that it is as independent as possible
from other chapters. When a technical term is en-
countered that has been explained earlier in the
text, it is briefly redefined, and the reader is re-
ferred to the relevant previous chapter. Thus, it is
quite feasible to omit certain chapters or to vary
their sequence. Further flexibility in course design
is provided by the appendices. These appendices
summarize detailed information that is appropri-
ate for some kinds of students and courses, but not
for others. For example, there are appendices illus-
trating the projections of the cranial nerves, the
location of each hypothalamic nucleus, and the
hormonal correlates of the human female men-
strual cycle. By putting these details in appen-
dices, each instructor can decide whether to assign
them or not. There is a table in the Instructor’s
Manual that suggests sample syllabi for courses
with five different profiles.

Ancillary Materials Available with
Biopsychology

The ancillary materials available with Biopsychology
differ from those available with comparable texts
in several ways; the most obvious is that they have
been prepared entirely by me, the author of the
text. I understand why authors do not often
choose to write the ancillary material for texts that
they have just finished writing, but my commit-
ment to teaching did not allow me to take this
route. I believe that students and instructors de-
serve ancillary material that is written with the
same tone, orientation, and care as the text.

Study Guide

Each chapter of the study guide includes three sec-
tions. Section I is composed of the so-called
“jeopardy study items”’—named after the popular
television quiz show. The jeopardy study items are
arranged in two columns on the page with ques-
tions on the left and answers on the right. Some-



times there is nothing in the space to the right of a
question and the student’s task is to write in the
correct answer (with reference to the text). Some-
times there is nothing in the space to the left of an
answer and the student’s task is to write in the
correct question (again with reference to the text).
When the jeopardy study items are completed, the
student has a list of questions and answers that
summarize all of the main points in the chapter,
and they are conveniently arranged for bidirec-
tional studying—students can study with one half
of each page covered and then the other.

Section II of each study guide chapter is com-
posed of essay study questions. Spaces are pro-
vided for the student to write outlines of the
correct answers to each question (with reference to
the text). These essay study questions encourage
students to consider broader issues in their study-
ing.
gSection III of each study guide chapter is a prac-
tice examination, which is designed to be written
after most, but not all, of the studying has been
completed. It is recommended that students write
the practice examination at least twenty-four hours
before the scheduled time of their formal examina-
tion so that the results of the practice examination
can be used to guide the last stages of their study-
ing. The practice final examination is composed of
multiple-choice questions, fill-in-the-blanks ques-
tions, short-answer questions, true-and-false ques-
tions, and diagram questions. The correct answers
appear at the end of each study guide chapter.

Test Bank

Provided to the instructor of each class using Bio-
psychology is an extensive multiple-choice test
bank. From the student’s perspective, one of the
most important parts of any textbook is the test
bank—the clarity, difficulty, and focus of the test
bank have a substantial effect on the degree to
which those students who have learned the mate-
rial well will be rewarded for their efforts. My in-
tention in preparing the multiple-choice test bank
was to supply enough good test items—1327 by
last count—of varied focus and difficulty that
every instructor can tailor examinations to the
specific needs of her or his class without having to
invest a substantial amount of time in test con-
struction.

Instructor’s Manual

The instructor’s manual for Biopsychology provides
the instructor with two things: a set of lecture
notes that complement the text and a set of over-

head transparency masters to accompany each lec-
ture. There are notes for two one-hour lectures to
accompany each chapter of the text, and there are
two or three overhead masters to go along with
each lecture.

Each page of the instructor’s manual is divided
in two columns: a left column which covers two-
thirds of the page, and a right column, which cov-
ers one-third. The lecture notes are printed in the
left column and the right column is left blank for
each instructor to make her or his own insertions.

I expect that the lecture notes in the instructor’s
manual will be used in three different ways. Some
instructors might use them as sources for prepar-
ing their own lectures in a separate book; other
instructors might add their own personal touches
in the right-hand columns and lecture directly
from the manual; and still others might find that
they can lecture effectively directly from the man-
ual notes with few additions—at least on those
few occasions when they are caught short of prep-
aration time.
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n the 1960s, I was, in the parlance of the

times, “turned on” by an undergraduate

course in biopsychology. I could not imagine

anything more interesting than a field of
science dedicated to studying the relation between
psychological functioning and the brain. This ini-
tial fascination has been nourished by twenty-five
years as a student, teacher, and researcher of bio-
psychology. Biopsychology is my effort to share this
fascination with you.

I have tried to make Biopsychology a different
kind of textbook, a textbook that includes clear,
concise, well-organized explanations of the key
points but is still interesting to read—a book from
which you might suggest a suitable chapter to an
interested friend or relative. To accomplish this
goal, I thought a bit about what kind of textbook I
would have liked when I was a student, and I de-

To the Student

cided immediately to avoid the stern formality and
ponderousness of conventional textbook writing.
What I wanted was a more relaxed and personal
style. To accomplish this, I imagined that you and I
were chatting as I wrote and that I was telling
you—usually over a glass of something—about
the interesting things that go on in the field of
biopsychology. Imagining these chats kept my
writing from drifting back into conventional “text-
bookese,” and it never let me forget who I was
writing this book for. I hope that Biopsychology
teaches you much, and I hope that reading it man-
ages to generate for you the same personal feeling
that writing it did for me. If you are so inclined,
please write; I welcome your comments and sug-
gestions. You can write to me at the Department of
Psychology, University of British Columbia, Van-
couver, B.C., Canada V6T 1Y7.
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Biopsychology as a
Neuroscience

he appearance of the human brain is

far from impressive (see Figure 1.1). It

is a squishy, wrinkled, walnut-shaped

hunk of tissue weighing little more

than 1.5 kilograms—about 3 pounds. It looks
like something that you might find washed up
on a beach rather than like one of the wonders
of the world—which it surely is. Despite its un-
prepossessing external appearance, the human
brain is a wonderfully complex cellular network
comprising an estimated 100 billion highly spe-
cialized cells called neurons, which receive and
transmit complex electrochemical signals. Con-
template for a moment the complexity of the
brain’s neural circuits. Consider the 100 billion
neurons in complex array, each receiving direct
input from dozens of neurons and passing on
its output to dozens more; consider the esti-
mated 100 trillion connections between them;
and consider the infinite number of paths that a
neural signal could follow through this morass.
Although the complexity of the human brain

is truly amazing, it would be even more amaz-
ing if the human brain were not so complex. It is
inconceivable that an organ capable of creating a
Mona Lisa, an artificial heart, and a supersonic
aircraft; of traveling to the moon and to the
depths of the sea; and of experiencing the won-
der of an alpine sunset, a newborn infant, and a
reverse slam dunk would itself not be complex.
Paradoxically, neuroscience (the study of the
nervous system) may prove to be the brain’s

ultimate challenge: Does the brain have the ca-
pacity to understand something as complex as
itself?

There is only one way for scientists to study
something as complex as the brain. It is to study
it bit by bit, from this perspective and that in
the hope that it may eventually be possible to
combine specific pieces of information into




tists are currently studying the neural basis of
memory in hundreds of different ways. It is out
of the convergence of different approaches that
important answers are likely to come.

Given the diversity of neuroscientific re-
search, it is safe to say that no two neurosci-
entists take exactly the same approach to their
subject matter. It is possible, however, to group
approaches with certain features in common
into various neuroscientific subdisciplines. As
its title indicates, this book is about one such
subdiscipline: biopsychology. The primary pur-
pose of this first chapter is to introduce you to
biopsychology. To accomplish this, it deals with
the following six questions:

FIGURE 1.1 A human brain viewed from above.
(Courtesy of Kenneth Berry, Head, Neuropathology,

Vancouver General Hospital.) 1.1 What Is Biopsychology?

1.2 What Is the Relation Between
a broader understanding. For example, some Biopsychology and the Other
neuroscientists study the physiological basis of Disciplines of Neuroscience?
memory by analyzing the transmission of 1.3 What Types of Research Charac-

neural signals between two particular neurons

in the abdominal ganglion of the Aplysia, a large lerlze the: Blopsychological

. . ! Approach?
marine mollusk; others study it by assessing the e
memory deficits of human patients with brain 1.4 Wpat Are the Four Divisions of
damage; and still others study it by assessing BloPsyChO_IOQY? .
effects of drugs on the ability of rats to remem- 1.5 How Do Biopsychologists Use
ber mazes. Although it is unlikely that any sin- Observational Methods to Study
gle research approach will ever reveal how the Unobservable?
memories are stored in the brain, there is reason 1.6 What Is Bad Science, and How
for optimism if you consider that neuroscien- Do You Spot It?

1.1 What Is Biopsychology?

Biopsychology is the branch of neuroscience concerned with how the
brain and the rest of the nervous system (including the endocrine system)
control behavior. Of course, one could, as some have done, refer to this
field as “psychobiology’” or “behavioral biology”” or “‘behavioral neurosci-
ence,” but I prefer the term biopsychology because it puts the emphasis on
psychology (behavior), which is the emphasis that distinguishes biopsy-
chology from the other subdisciplines of neuroscience. “‘Biopsychology”’
denotes a biological approach to the study of psychology; the alternatives
denote a psychological approach to the study of biology. Psychology com-
mands center stage in this text. Psychology can be defined as the study of
behavior, if the term behavior is used in its broadest sense to refer to all
overt activities of the organism as well as the psychological processes that
are presumed to underlie them (e.g., learning, memory, motivation, per-
ception, and emotion).



