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“What one knows in youth is of little moment;  
they know enough who know how to learn.”

—Henry Brooks Adams

Flip through this book and you’ll see that its pages are 
chock-full of facts—just a sampling gleaned from a vast 
supply that grows too fast for any of us to keep up. But 

sifting through those facts and reporting them is neither 
the most difficult nor the most important function of a good 
textbook. A greater challenge is that most students fail to 
share their instructors’ infatuation with learning; perhaps 
they lack the genes or the parental role models, or just the 
revelation that education is life enriching. At any rate, they 
can find a text like this intimidating, and it is the textbook’s 
role to change their minds.

The colorful illustrations and intriguing case stud-
ies may capture students’ interest, but interest alone is 
not enough. That’s why I’ve adopted a “big-picture” 
approach in writing the text, one that marshals facts into 
explanations and discards the ones left standing around 
with nothing to do. When you put facts to work that way, 
you begin to see students look up and say, “That makes 
sense,” or “I’ve always wondered about that, but I never 
thought of it that way,” or “Now I understand what was 
going on with Uncle Edgar.”

I believe education has the capacity to make a per-
son healthy, happy, and productive, and it makes a cul-
ture strong. Education realizes that promise when it leads 
people to inquire and to question, when they learn how 
to learn. When 45% of the public believes in ghosts, and 
politics has become a game played by shouting the loud-
est or telling the most convincing lie, education more than 
ever needs to teach young people to ask, “Where is the 
evidence?” and “Is that the only possible interpretation?”

To those who would teach and those who would learn, 
this book is for you.

To the Student

Brain & Behavior is my attempt to reach out to students, 
to beckon them into the fascinating world of biological 

psychology. These are exceptionally exciting times, compa-
rable in many ways to the renaissance that thrust Europe 
from the Middle Ages into the modern world. In Chapter 1, 
I quote Kay Jamison’s comparison of neuroscience, which 
includes biopsychology, to a “romantic, moon-walk sense of 
exploration.” I know of no scientific discipline with greater 
potential to answer the burning questions about ourselves 
than neuroscience in general and biopsychology in particu-
lar. I hope this textbook will convey that kind of excitement 
as you read about discoveries that will revolutionize our 
understanding of what it means to be human.

I want you to succeed in this course, but, more than 
that, I want you to learn more than you ever imagined you 
could and to go away with a new appreciation for the prom-
ise of biological psychology. So, I have a few tips I want 
to pass along. First, try to sit near the front of the class, 
because those students usually get the best grades. That 
is probably because they stay more engaged and ask more 
questions; but to ask good questions you should always read 
the text assignment before you go to class. And so you’ll 
know where you’re going before you begin to read, take 
a look at “In this chapter you will learn,” then skim the 
chapter subheadings, and read the summary at the end of 
the chapter. Use the questions in the margins 
as you go through, answer the Concept Check 
questions, and be sure to test yourself at the 
end. As you read, pay special attention to the 
text in blue; these are definitions of the most 
important terms. Computer icons like the one 
you see here will tell you which figures have 
been animated on the text’s website to help 
sharpen your understanding, and numbered 
WWW icons in the margins will direct you to a wealth of 
additional information on the web. Then don’t forget to look 
up some of the books and articles in For Further Reading. 
If you do all of these things, you won’t just do better in this 
course; you will leave saying, “I really got something out of 
that class!”

I wrote Brain & Behavior with you in mind, so I hope 
you will let me know where I have done things right and, 
especially, where I have not (bgarrett@calpoly.edu). I wish 
you the satisfaction of discovery and knowledge as you read 
what I have written for you.

A Message From the Author

Preface

WWW
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To the Instructor

When I first wrote Brain & Behavior, I had one goal: to 
entice students into the adventure of biological psychology. 
There were other good texts out there, but they read as 
though they were written for students preparing for their 
next biopsych course in graduate school. Those students 
will find this book adequately challenging, but I wrote it so 
anyone who is interested in behavior, including the newly 
declared sophomore major or the curious student who has 
wandered over from the history department, could have 
the deeper understanding that comes from a biological per-
spective as they take other courses in psychology.

It is not enough to draw students in with lively writing 
or by piquing their interest with case studies and telling 
an occasional story along the way; unless they feel they 
are learning something significant, they won’t stay—they’ll 
look for excitement in more traditional places. As I wrote, 
I remembered the text I struggled with in my first biopsy-
chology class; it wasn’t very interesting because we knew 
much less about the biological underpinnings of behavior 
than we do now. Since that time, we have learned how the 
brain changes during learning, we have discovered some 
of the genes and brain deficiencies that cause schizophre-
nia, and we are beginning to understand how intricate 
networks of brain cells produce language, make us intel-
ligent, and help us play the piano or find a mate. In other 
words, biopsychology has become a lot more interesting. 
So the material is there; now it is my job to communicate 
the excitement I have felt in discovering the secrets of the 
brain and to make a convincing case that biopsychology 
has the power to answer the questions students have about 
behavior.

A good textbook is all about teaching, but there is no 
teaching if there is no learning. Over the years, my students 
taught me a great deal about what they needed to help them 
learn. For one thing, I realized how important it is for stu-
dents to build on their knowledge throughout the course, so 
I made several changes from the organization I saw in other 
texts. First, the chapter on neuronal physiology precedes 
the chapter on the nervous system, because I believe that 
you can’t begin to understand the brain until you know 
how its neurons work. And I reversed the usual order of the 
vision and audition chapters, because I came to understand 
that audition provides a friendlier context for introducing 
the basic principles of sensation and perception. The chap-
ters on addiction, motivation, emotion, and sex follow the 
introduction to neurophysiology; this was done to build stu-
dent motivation before tackling sensation and perception. 
Perhaps more significantly, some topics have been moved 
around among chapters so they can be developed in a more 
behaviorally meaningful context. So language is discussed 
along with audition, the body senses with the mechanisms 
of movement, the sense of taste in the context of feeding 
behavior, and olfaction in conjunction with sexual behav-
ior. Most unique, though, is the inclusion of a chapter on 

the biology of intelligence and another on consciousness. 
The latter is a full treatment of recent developments in the 
field, rather than limited to the usual topics of sleep and 
split-brain behavior. These two chapters strongly reinforce 
the theme that biopsychology is personally relevant and 
capable of addressing important questions.

Brain & Behavior has several features that will motivate 
students to learn and encourage them to take an active 
role in their learning. It engages the student with interest-
grabbing opening vignettes, illustrative case studies, and In 
the News items and Application boxes that take an intrigu-
ing step beyond the chapter content. Throughout each 
chapter, questions in the margins keep the student focused 
on key points, a Concept Check at the end of each sec-
tion serves as a reminder of the important ideas, and On 
the Web icons point the way to related information on the 
Internet. At the end of the chapter, In Perspective empha-
sizes the importance and implications of what the student 
has just read, a summary helps organize that information, 
and Testing Your Understanding assesses the student’s con-
ceptual understanding as well as factual knowledge. Then, 
For Further Reading is a guide for students who want to 
explore the chapter’s topics more fully. I have found over 
the years that students who use the study aids in a class are 
also the best performers in the course.

New in the Fourth Edition
A new edition is largely about updates, and in an effort 
to maintain the currency lauded by its reviewers, Brain & 
Behavior, Fourth Edition, has added more than 400 new 
references, almost 27 per chapter. Several sections have 
been extensively rewritten, not only to bring them up to 
date, but also to provide better organization and clarity 
and to shift focus to the most significant aspects. The dis-
cussion of chronic pain, for example, now emphasizes vul-
nerability factors in the form of brain connectivity, genes, 
and depression; the section on sexual orientation has 
been restructured completely, and it has been rewritten 
to conform to currently accepted terminology; and the 
discussion of dyslexia now highlights brain anomalies and 
phonological problems that are detectable before a child 
begins to learn to read. To support these changes, there 
are 23 new figures, numerous other figures have been 
refined to improve clarity and appearance, there are 19 In 
the News features, and new Applications bring their total 
up to 39. In addition, the text reflects the current thinking 
about disorders contained in the newly revised Diagnostic 
and Statistical Manual of Mental Disorders.

Familiar themes from past editions have been pre-
served and expanded. The pervasive theme of genetic 
influence is augmented by recent developments, such 
as the discovery that the RORA gene, which targets 
2,500 other genes and is upregulated by estrogen but 
downregulated by testosterone, not only contributes to 
autism but also may help explain its gender difference. 
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On the larger front, genome-wide studies are rapidly 
adding new genes, including more than 70 that are sus-
pected of playing a role in schizophrenia. Ever mind-
ful of the interplay between genetic and environmental 
influences, this edition continues to highlight epigenetic 
contributions, such as the differential expression of large 
numbers of genes in Alzheimer’s disease and autism. 
A second recurring theme is the importance of brain 
connectivity, and this edition includes new evidence of 
its role in intelligence, autism, schizophrenia, and even 
chronic pain. The promise of stem cells appears in sev-
eral chapters, ranging from applications in treating spi-
nal cord injuries, deafness, and blindness to evidence 
that the rate of neurogenesis in the adult human brain is 
adequate to support repair. Finally, the text has always 
emphasized the ways that neuroscience is applied, 
because real-life application tells students that neuro-
science is not just interesting but relevant and useful. 
In that vein, the text describes the latest treatments for 
deafness and blindness, documents the trials and trib-
ulations of coming up with effective drugs for obesity  
and Alzheimer’s, and tackles issues such as criminal 
responsibility as viewed from the perspective of the 
neuroscientist.

But the engine of progress is pure science, and 
unprecedented funding for the brain sciences is result-
ing in several ambitious projects in the spirit of the past 
decade’s Human Genome Project. If successful, the 
Human Connectome Project will map all the brain’s con-
nections, the Human Brain Project will simulate its activ-
ity on a computer, BigBrain and The Brain Observatory 
will create high-resolution 3-D maps of the brain, and 
the BRAIN Initiative will map the activity of every 
neuron.

Supplemental Material

Student Study Guide
This affordable student study guide and workbook 

to accompany Bob Garrett’s Brain & Behavior, Fourth 
Edition, will help students get the added review and prac-
tice they need to improve their skills and master their 
course. Each part of the study guide corresponds to the 
appropriate chapter in the text and includes the follow-
ing: chapter outline, chapter summary, study quiz, and a 
chapter posttest.

Student Study Site
This free student study site provides additional sup-

port to students using Brain & Behavior, Fourth Edition. 
The website includes animations of key figures in the text, 
links to On the Web sites and other Internet resources, 
e-flashcards, study quizzes (students can receive their 

score immediately), and relevant SAGE journal articles 
with critical thinking questions. Visit the study site at 
edge.sagepub.com/garrett4e.

Instructor’s Resources on the Web
This set of instructor’s resources provides a number of 

helpful teaching aids for professors new to teaching bio-
logical psychology and to using Brain & Behavior, Fourth 
Edition. Included are PowerPoint slides, a computerized test 
bank to allow for easy creation of exams, lecture outlines, 
suggested class activities and critical thinking questions, 
and video and Internet resources for each chapter of the 
text.
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