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B About the Author

Numerous personal experiences enter into Spencer
Rathus’s textbooks. He was the first member of his fam-
ily to go to college and found college textbooks to be cold
and intimidating. When his opportunity arrived to write
college textbooks, he wanted them to be different—warm
and encouraging, especially to students who were also the
first generation in their families to be entering college.

Rathus’s first professional experience was teaching
high school English. Part of the task of the high school
teacher is to motivate students. Through this experience
he learned the importance of humor and personal stories,
which later became part of his textbook approach. Rathus
wrote poetry and novels while he was an English teacher—
and some of the poetry was published in poetry journals.
The novels never saw the light of day—which Rathus
admits has saved him from a great deal of embarrassment.

Rathus earned his Ph.D. in psychology and then
entered clinical practice and teaching. He has published
research articles in journals such as Bebhavior Therapy,
Journal of Clinical Psychology, Bebaviour Research and
Therapy, Journal of Bebavior Therapy and Experimental
Psychiatry, Adolescence, and Criminology. His research interests lie in the areas of human
growth and development, psychological disorders, methods of therapy, and psychological
assessment.

Rathus has since poured his energies into writing textbooks in introductory psy-
chology, developmental psychology, the psychology of adjustment, human sexuality, and
abnormal psychology. He has taught at Northeastern University, St. John’s University, New
York University, and The College of New Jersey. His professional activities include service
on the American Psychological Association Task Force on Diversity Issues at the Precol-
lege and Undergraduate Levels of Education in Psychology, and on the Advisory Panel,
American Psychological Association, Board of Educational Affairs (BEA) Task Force on
Undergraduate Psychology Major Competencies.

Rathus is proud of his family. His wife, Lois Fichner-Rathus, is a successful textbook
author and a professor of art history at The College of New Jersey. His daughter Allyn
graduated from New York University’s M.A. program in educational theatre and is a
teacher in New York City. His daughter Jordan is enrolled in an M.EA. program, with
specialization in video art. Rathus’s youngest daughter, Taylor, is a musical theatre major
at NYU, has performed professionally, and can dance the pants off of both her parents.
Rathus’s eldest daughter, Jill, is a psychologist and teaches at C. W. Post College of Long
Island University.
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B Preface

My favorite psychology professor told the class, “You prob-
ably judge how well you did in the course by your grade. I
judge how well I did in the course in terms of how many
additional psychology courses you take.”

Now, it’s my turn. Users of this textbook will judge what
they have obtained from it in various ways. I will consider
myself to have been successful if it inspires students to take
additional courses in psychology.

I had several goals in writing this introductory text-
book: They include painting psychology as the rigorous
science it is, teaching students how to think critically, and
introducing students to the various fields of psychology
and the concepts they investigate. But it was also essential
to me to inspire students with the subject matter. Thus, T
have tried to use a warm, engaging writing style, including
humor and personal anecdotes. I also believe it is important
to show students how psychology connects with important
issues in their own lives. Psychology is not just “out there.”
Its many concepts provide information and ideas that all
students can apply for their own benefit and that of those
whom they care about.

PsSYCHOLOGY: CONCEPTS
AND CONNECTIONS—
MORE THAN JUST A TITLE

All academic disciplines have their own concepts, and
psychology is no exception. One of the key tasks of any intro-
ductory course is to acquaint students with the basic con-
cepts of the discipline. Students of introductory psychology
are probably not surprised that concepts such as intelligence,
personality, stress, mental illness (which we refer to as psy-
chological disorders), and psychotherapy are important to the
discipline. They may be surprised to learn that psychologists
debate whether some familiar concepts, such as psychoanaly-
sis, have a place—other than a historical place—in psychol-
ogy as a science. Students are unlikely to be surprised that the
concepts of personality and learning and memory are found in
psychology, but they may find that these concepts—as defined
and used by psychologists—are not quite what they thought
they were. Students may also be somewhat surprised that the
very concept they had of the field of psychology—of what
psychology is—probably makes up less than half of what they
will find in this textbook.

All this is very good. Psychology consists of things that are
familiar and things that are new. One of the purposes of this
course is to set the record straight, to show students what does
and what does not belong within the science of psychology.

THINKING CRITICALLY—
IN LIFE AND IN THE
CLASSROOM

Another goal of this course is to show that psychologists, like
other scientists, are both skeptical and open-minded. They
thrive on debate. They do not even necessarily agree on the
definitions of the topics they discuss. For example, there is no
one definition of psychology that all psychologists agree on.
When we approach the topic of learning, we will similarly see
that experts in that field disagree about how to define learn-
ing. Later, we will see that psychologists disagree as to what
intelligence is and as to whether there is one kind of general
intelligence or there are several “intelligences.” As if this were
not enough, we will see that there is also major controversy
over the origins of intelligence.

Again, all of this is very good. Scientific debate should
not be confused with pointless argument. Honest debate
helps psychologists—and students—come ever closer to the
truth. Students will of course memorize standard definitions;
however, it is more important that they come away from this
course with an understanding of the true scientific nature of
psychology and of the controversies within psychology.

Critical thinking is the key to understanding these
controversies—and also the key to productive citizenship.
I believe too many individuals blindly follow the demands
of the media and authority figures, and it is my goal to help
students hone their critical thinking skills so that they can
evaluate the arguments they hear in the media and from
authority figures. In fact, I have incorporated numerous
Critical Thinking exercises throughout the text to encourage
students to think critically about the content of the text and
the real-life situations they encounter every day.

Because of the value of critical thinking, the new edition
of Psychology: Concepts and Connections has a chapter
devoted to critical thinking: Chapter 2 is titled “Sorting
Truth and Fiction in Psychology: Critical Thinking and
Research Methods.” In addition, the Learning Connections
sections in every chapter contain a Critical Thinking item.
Here is a sampling:

e From Chapter 1, “What Is Psychology?”: Do you believe
that the richness and complexity of human behavior can
be explained as the summation of so many instances of
learning? Explain.

e From Chapter 3, “Biology and Psychology”: Why was
Darwin reluctant to publish his theory of evolution?
Do you believe that this textbook, and other textbooks,
should present the theory of evolution?
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e From Chapter 8, “Thinking, Language, and Intelligence”:
Critical thinkers pay attention to the definition of terms.
Do the talents of dancers, gymnasts, artists, and musicians
strike you as kinds of intelligences? Why or why not?

e From Chapter 15, “Psychological Disorders”: When does
a psychological problem become a “psychological disor-
der”? Is the border clearly defined?

* From Chapter 17, “Social Psychology”: Critical thinkers
do not overgeneralize. Most people would probably agree
that it is good for children to be obedient. But is it always
good for children—and for adults—to be obedient? As an
individual, how can you determine whether it is good for
you to be obedient? How do you define the limits?

Come into this course as you will. Leave this course as a
skeptic. Believe nothing about psychology until you have had
an opportunity to see and evaluate the evidence—for yourself.

MAKING LIFE
CONNECTIONS

One of the wonderful things about psychology is how the top-
ics in the field relate to your daily life. These connections are
pointed out throughout the text and also in a special section
at the end of every chapter.

Given that the second chapter is about psychology as a
science—“Sorting Truth and Fiction in Psychology: Critical
Thinking and Research Methods”—the Life Connections sec-
tion focuses on distinguishing between true sciences such as
psychology, chemistry, and physics, and false sciences (called
pseudosciences) such as astrology.

Consider two more examples of Life Connections. Chapter
4 is about “Sensation and Perception”—how people make sense
(excuse the pun) of the world in which they dwell. The Life Con-
nections section in that chapter—“Pain, Pain, Go Away—Don’t
Come Again Another Day”—is about what we can do to allevi-
ate pain. After reading this section, you may go to the psychology
cabinet as well as the medicine cabinet for relief.

Chapter 9 is about the closely related topics of “Moti-
vation and Emotion.” The chapter presents one of our most
pressing motives—the hunger drive. The chapter’s Life Con-
nections section discusses obesity, which for many creates a
perpetual battle with the hunger drive. It explores reasons
why too many people in the United States overeat and offers
concrete advice on what to do about it.

MAKING LEARNING
CONNECTIONS

My emphasis on making connections is also reflected in the
book’s pedagogical package. Psychology is a robust science
with a lengthy research tradition; therefore, there is a good
deal of subject matter in Psychology: Concepts and Con-
nections. The book’s pedagogy is designed to help students
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understand the concepts presented so they take away more
of that knowledge from the book. Psychology: Concepts and
Connections fully integrates the PQ4R method in every chap-
ter to help students learn and retain the subject matter.

PQ4R—A Complete Pedagogical
Package

PQ4R is the acronym for Preview, Question, Read, Reflect,
Review, and Recite, a method that is related to the work of
educational psychologist Francis P. Robinson. PQ4R is more
than the standard built-in study guide. It goes well beyond
the few pages of questions and exercises that are found at
the ends of the chapters of many textbooks. It is an integral
part of every chapter. It begins and ends each chapter, and it
accompanies the student page by page.

Student do not passively soak up the subject matter as
sponges soak up water. The PQ4R method stimulates students
to actively engage the subject matter. It encourages students to
become proactive rather than reactive.

CHAPTER PREVIEWS

Previewing the material helps shape students’ expectations.
It enables them to create mental templates or “advance orga-
nizers” into which they categorize the subject matter. Each
chapter of Psychology: Concepts and Connections previews
the subject matter with

* an outline of Major Topics,
® a list of Features,

¢ and a Truth or Fiction? section.

The Truth or Fiction? items stimulate students to delve into
the subject matter by challenging folklore and common sense
(which is often common nonsense).

Following is a sampling of Truth or Fiction? items from
various chapters:

* Your genetic code overlaps 25% with that of a carrot.
® Fear can give you indigestion.

* A single brain cell can send out hundreds of messages each
second—and manage to catch some rest in between.

e It may be easier for you to recall the name of your first-grade
teacher than the name of someone you just met at a party.

e If you study with the stereo on, you would probably do
better to take the test with the stereo on.

e Opposites attract.

* A man shot the president of the United States in front of
millions of television witnesses, yet was found not guilty
by a court of law.

* In the Middle Ages, innocent people were drowned to
prove that they were not possessed by the Devil.

e It is abnormal to feel anxious.
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QUESTION

Devising questions about the subject matter, before reading
it in detail, is another feature of the PQ4R method. Writing
questions gives students goals: They attend class or read the
text so they can answer the questions. Questions are placed in
all primary sections of the text to help students use the PQ4R
method most effectively. The questions are numbered, and
they are repeated, along with their numbers, in the summaries
at the end of each chapter. When students see a question, they
can read the following material to answer that question. If
they wish, they can also write the questions and answers in
their notebooks, as recommended by Robinson.

READ

Reading is the first R in the PQ4R method. Although students
will have to read for themselves, they are not alone. The text
helps them by providing

o previews that help them organize the material and stimulate
students by challenging common knowledge and folklore;

e presentation of the subject matter in clear, stimulating
prose;

* a running glossary that defines key terms in the margin of
the text, near where the terms appear in the text; and

e development of concepts in an orderly fashion so that new
concepts build on previously presented concepts.

I have chosen to use a personal writing style. It speaks directly
to students and employs humor and personal anecdotes
designed to motivate and stimulate them.

REVIEW

The second R in PQ4R stands for Review. Regular reviews of
the subject matter help students learn. Therefore, Reviews are
incorporated into Learning Connections sections that follow
all major sections in the text.

Learning Connections contain three types of items that fos-
ter active learning, retention, and critical thinking. The Active
Review is the first type of item. It is called an Active Review
because it is presented in a fill-in-the-blank format that asks stu-
dents to produce, not simply recognize, the answer. The fill-in
blanks are numbered and the answers are provided in the Appen-
dix. For example, the Active Review on “The Endocrine System”
in the chapter on “Biology and Psychology” reads as follows:

Active Review: (31) The secretes hormones
that regulate the pituitary gland. (32) The pituitary hor-
mone regulates maternal behavior in lower
animals and stimulates production of milk in women. (33)
The thyroid hormone affects the metabolism.
(34) Epinephrine is secreted by the adrenal

and is involved in emotional arousal.

Because reviewing the subject matter is so important and
because of the value of visual cues in learning, Concept
Reviews are also found throughout the text. Concept Reviews
are presented in dynamic layouts that readily communicate the

key concepts and the relationships among concepts. Here is a
sampling of the Concept Reviews found throughout the text:

e Chapter 1: Historic Schools of Psychology
e Chapter 3: The Endocrine System

e Chapter 7: The Relationships among the Various Kinds of
Memories

e Chapter 12: Perspectives on Personality

e Chapter 15: Psychological Disorders

REFLECT

Students learn more effectively when they Reflect (the third R
in PQ4R) on, or relate to, what they are learning. Psycholo-
gists who study learning and memory refer to reflection on
subject matter as elaborative rebearsal. One way for students
to reflect on a subject is to relate it to things they already
know about, whether that be academic material or events
in their own lives. Reflecting on, or relating to, the material
makes it meaningful and easier to remember. It also makes it
more likely that students will be able to apply the information
to their own lives. Through effective reflection, students can
embed material firmly in their memory so that rote repetition
IS unnecessary.

Because reflecting on the material is intertwined with
relating to it, the second kind of item in each Learning Con-
nections section is termed Reflect and Relate. Here is the
Reflect and Relate item from Chapter 3’ Learning Connec-
tions section on the endocrine system:

Reflect and Relate: Have you heard that adolescents are
“hormonal” or affected by “glands”? If so, which glands
would they be?

The following Reflect and Relate items are found in Chap-
ter 8, “Thinking, Language, and Intelligence”:

Reflect and Relate: Have you ever known someone to
claim that a pet could “speak” or “understand” English
or another language? Did the pet really speak? Did the
pet understand language? What was the nature of the evi-
dence? What is your conclusion?

Reflect and Relate: When did you form an impression of
how intelligent you are? Has this impression helped you
or hurt you? Explain.

A number of mini-experiments are part of the Reflect and
Relate feature and are also found elsewhere throughout the
text. Psychologists have found that one important avenue to
learning is doing. Mini-experiments offer hands-on opportuni-
ties for students to enhance their mastery of the subject matter.

Here is a mini-experiment from the section on persuasion
in Chapter 17 on “Social Psychology”:

Keep a log of radio or TV commercials you hear or see for
a few days. Which ones grab your attention? Why? Which
ones do you believe? Why? Which ones tempted you to
consider buying or trying a product? Why?
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Mini-experiments and other applied materials are cata-
loged in the index on the inside back cover of the book.

RECITE

The PQ4R method recommends that students Recite the
answers to the questions aloud. Reciting answers aloud helps
students remember them by means of repetition, by stimulat-
ing students to produce concepts and ideas they have learned,
and by associating them with spoken words and gestures.
Recite sections are found at the end of each chapter. They
help students summarize the material, but they are active
summaries. For this reason, the sections are termed Recite—
An Active Summary. They are written in question-and-answer
format. To provide a sense of closure, the active summaries
repeat the questions found within the chapters, and they are
numbered. The answers are concise but include most of the
key terms found in the text.
Students can also access interactive versions of the
_r.' “ s | Learning Connections (including drag-and-drop fill-
"w in Active Reviews) and the PQ4R method of study-
ing on the companion book website. These web
resources are indicated in the book by an icon like the one you
see here. On the companion website, students will also find
quizzing as well as interactive versions of the Concept Reviews
and animated versions of key figures called Power Visuals.

FEATURES

Psychology: Concepts and Connections includes a number of
features that are intended to motivate students, enhance learn-
ing, and foster critical thinking. These include Controversies in
Psychology, emphasis on the evolutionary perspective, empha-
sis on diversity, A Closer Look features, Self-Assessments, and
In Profile features.

Controversies in Psychology

The field of psychology does not shy away from controversy,
and neither does Psychology: Concepts and Connections.
Psychologists welcome controversy as a vehicle for enhancing
knowledge and stimulating critical thinking. Therefore, Con-
troversy in Psychology features are found throughout the text.

Some of the controversies exist between psychologists from
various schools of psychology. For example, a controversy in
Chapter 1, “What Is Psychology?” is titled “What Do Psychol-
ogists Mean by ‘Controlling’ Behavior and Mental Processes?”
The goals of a science are the description, explanation, predic-
tion, and control of the events that it studies. But in Chapter 1,
we learn that psychologists are committed to a belief in the
dignity of human beings and that human dignity demands
that people be free to make their own decisions and choose
their own behavior. Psychologists seek to understand the
factors that influence behavior and to “control” behavior by
applying this knowledge for the public good—for example, to
help individuals cope with anxiety and depression, help ath-
letes reach peak performance, assist law enforcement agencies
in the prevention of terrorist acts, and help school systems
XXVi

optimize conditions for learning. In Chapter 16, “Methods
of Therapy,” we discuss the controversy over the use of elec-
troconvulsive therapy (ECT) with severely depressed patients
who do not respond to other forms of treatment. We note
that many professionals are distressed by passing an electric
current through the head of a patient but that ECT may be a
useful “last resort” when nothing else works.

Emphasis on the Evolutionary
Perspective

Psychology today recognizes the influence of evolution not
only on physical traits but also on behavior and mental pro-
cesses. Psychology: Concepts and Connections addresses the
impact of the evolutionary perspective throughout the text,
as cataloged, in part, by the Evolutionary Psychology index
provided on the inside back cover of this book. The evolu-
tionary perspective receives the full emphasis it deserves in
the current edition, while still providing thorough coverage of
other traditional and contemporary perspectives. Following
are examples of coverage of evolution:

e Chapter 3: Begins with the section “Evolution and Evolution-
ary Psychology: ‘Survivor’ Is More Than Just a TV Show.”

* Chapter 4: The evolutionary perspective on how pain and
the location of taste buds are adaptive and promote survival.

* Chapter 6: Discussion of the evolutionary value of taste
aversions and the likelihood that we may be “biologically
prepared” to develop fears of certain objects and situa-
tions, such as fears of snakes and heights.

e Chapter 9: Discussion of evolution and instinct, stimulus
motives, aggression, and universal recognition of facial
expressions.

e Chapter 13: Discussion of the possible roles of evolution
in gender-typing, gender differences in mate selection, gen-
der differences in pursuit of casual sexual relationships,
and sexual aggression.

e Chapter 14: Discussion of gender differences in response
to threats—such as the (predominantly male?) tendency
for “fight or flight” compared with the (predominantly
female?) tendency to “tend and befriend.”

e Chapter 17: Discussion of the evolutionary benefits of
altruism and self-sacrifice.

Emphasis on Diversity

Although the profession of psychology focuses mainly on
the individual’s behavior and mental processes, we often
cannot understand people’s behavior and mental pro-
cesses without reference to their diversity—their ethnic
background, gender, socioeconomic status, age, and other
factors. When we consider perspectives other than our own,
it’s important that we understand the role of a culture’s
beliefs, values, and attitudes in behavior and mental pro-
cesses. Acknowledging that people from diverse cultures
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behave and think in different ways—and studying why they
do so—enrich the science of psychology.

You will find reference to human diversity integrated within
the main body of the text. For example, a study in Chapter 3,
“Biology and Psychology,” discusses the relationships between
perception of people of different races and activity in the limbic
system of the brain. A section of Chapter 15, “Psychological
Disorders,” discusses possible reasons for the greater incidence
of depression among women than men. These topics are cata-
loged in the Diversity index on the inside back cover of this
text. Some discussions of human diversity are also found in A
Closer Look features, which we describe next.

Closer Looks at Research, Diversity, and
Real Life

A Closer Look boxes pursue certain topics in greater depth.
These features are grouped according to the themes of
research, diversity, and real-life applications. Chapter 3’s “A
Closer Look—Research: Are You a Human or a Mouse (or
a Chimp or a Carrot)? Some Fascinating Facts about Genes”
points out that the human genetic code overlaps a surprising
amount with organisms such as chimpanzees (our closest liv-
ing relatives) and mice. A number of these boxes underscore
the indispensability of human diversity within the field of psy-
chology. For example, Chapter 11’s “A Closer Look—Diver-
sity: Aging, Gender, and Ethnicity” discusses why women tend
to outlive men and why people from some ethnic groups out-
live people from other ethnic groups. Chapter 12’s “A Closer
Look—Real Life: Enhancing Self-Esteem” presents ways in
which readers can learn to feel better about themselves.

Self-Assessments

Self-Assessments are another way in which the text connects
with students. The Self-Assessments stimulate student interest
by helping them satisfy their curiosity about themselves and
enhance the relevance of the text to their lives. Following is a
sampling of the Self-Assessments found in the text.

e Chapter 2: Dare You Say What You Think? The Social-
Desirability Scale

e Chapter 5: Sleep Quiz: Are You Getting Your Z’s?

e Chapter 8: The Remote Associates Test (a self-test of
creativity)

* Chapter 12: Do You Strive to Be All That You Can Be? (a
self-test of whether one is a self-actualizer)

e Chapter 14: The Locus of Control Scale

e Chapter 16: Do You Speak Your Mind or Do You Wimp
Out? The Assertiveness Schedule

These boxes are catalogued, along with other applied top-
ics, in the Applications index on the inside back cover of
this book. Students can also access interactive versions of
these Self-Assessments on their student companion website.

In Profile Features

The In Profiles feature people of importance to the history
and practice of psychology as flesh-and-blood human beings.
For example, Ivan Pavlov, the Russian biologist who discov-
ered classical conditioning, took one of a pair of his wife’s
favorite shoes with him on a trip. She feared the shoe had
been lost, only to discover that Ivan had taken it as a remem-
brance of her. Charles Darwin, the originator of the mod-
ern theory of evolution, kept his theory a secret for 20 years
because he feared it would bring scorn upon his family. He
published it only when he learned that another scientist was
about to publish a similar theory of evolution. Mary Whiton
Calkins refused the doctoral degree that was offered her by
Radcliffe, Harvard’s “sister” college. She had completed her
work at Harvard at a time before Harvard formally accepted
women students, and she refused to accept a degree that did
not fully recognize her accomplishments. Psychiatrist Aaron
Beck assisted in surgical operations as a way of overcoming
his own fear of blood. And so it goes. Scientists are people,
and when we learn about them as people, we see that they are
in many ways like us—driven by emotion as well as intellect.

A MAJOR REVISION

Psychology: Concepts and Connections is quite new, a major
revision. There are two new chapters, and every revised chap-
ter has undergone major updating. Following is a sampling of
what is new in each chapter.

Chapter |I: What Is Psychology?

Chapter 1 has a new chapter-opening vignette, new coverage
on forensic psychologists, new coverage on the role of women
in psychology, and a new Life Connections feature: “Getting
Ready to Work in Psychology.” It has also been thoroughly
updated and revised throughout.

New Chapter 2: Sorting Truth and
Fiction in Psychology: Critical Thinking
and Research Methods

The new chapter covers critical thinking, research methods,
statistics, and ethical issues in psychological research and
practice. There is also a new A Closer Look—Real Life feature
titled “Thinking Critically about Psychological Advice on the
Internet: Are There Any Quick Fixes?”

Chapter 3: Biology and Psychology

This chapter (Chapter 2 in the previous edition) has been
thoroughly updated and revised and contains expanded cov-
erage of evolutionary psychology. There is a new In Profile
feature on Santiago Ramoén y Cajal, and there is a new A
Closer Look—Research feature titled “Mirror, Mirror, in the
Brain: Who’s the Fairest Imitator of Them All?”
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Chapter 4: Sensation and Perception

This chapter includes updates throughout, a new chapter-
opening vignette, new coverage of subliminal stimulation,
and two new A Closer Look features: A Closer Look—Real
Life on “iPods on Campus: The Sounds of Oblivion?” and A
Closer Look—Research: “Advances in Science? The Case of
the Aromatic T-Shirts.”

Chapter 5: Consciousness

This chapter has been thoroughly updated and revised and
includes a new chapter-opening vignette, coverage of hyper-
somnia, and three new features: A Closer Look—Real Life
on “Myths about Getting to Sleep That Can Keep You Up
at Night,” a Self-Assessment titled “Do You Have a Problem
with Alcohol?” and A Closer Look—Real Life: “Dependence
on Cocaine? Denial at Work.”

Chapter 6: Learning

This chapter includes a new chapter-opening vignette, new
coverage of biological preparedness and the conditioning of
fear, and new coverage of mirror neurons and observational
learning. It has been updated throughout. There are also two
new In Profile features on Ivan Pavlov and “Little Albert.”

Chapter 7: Memory: Remembrance of
Things Past—and Future
This chapter has been thoroughly updated and revised and

includes a new A Closer Look—Research feature titled “Will
You Remember Your Psychology Grade in 2061?2”

Chapter 8: Thinking, Language,
and Intelligence

This chapter combines Chapters 8 and 9 in the previous
edition. It has been updated throughout and includes a new
chapter-opening vignette, expanded coverage of the genetic
aspects of intellectual functioning, and two new A Closer
Look features—Research features on “Emotional Intelli-
gence and Social Intelligence” and “Motherese—Of “Yummy
Yummy’ and ‘Kitty Cats.””

Chapter 9: Motivation and Emotion

This chapter (Chapter 10 in the previous edition) has been thor-
oughly updated throughout and includes a new chapter-opening
vignette and a new Self-Assessment, the “Eating Disorders Quiz.”

Chapter 10: The Voyage Through the
Life Span: Childhood

This chapter (Chapter 3 in the previous edition) includes a new
section on research methods in developmental psychology,
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many updates, and three new A Closer Look features: a Real
Life feature on “Postpartum Depression,” a Diversity feature
on “Alleviating Protein-Energy Malnutrition (PEM),” and a
Research feature on “Sudden Infant Death Syndrome (SIDS).”

New Chapter | |: The Voyage Through the
Life Span: Adolescence and Adulthood

This new chapter contains expanded coverage of pubertal changes,
new coverage of brain development in adolescence, new coverage
of identity statuses, expanded coverage of adolescent sexuality, a
new A Closer Look—Real Life feature on “Social Networking
Online,” expanded coverage of emerging adulthood, expanded
coverage of physical development in adulthood, and new coverage
of William Perry’s and Gisella Labouvie-Vief’s views on cognitive
development in early adulthood. There is new coverage of postfor-
mal thinking, new discussion of developments in crystallized intel-
ligence and fluid intelligence in middle adulthood, new discussion
of personality themes in college-educated women, new coverage
of relationships in middle adulthood, including being in the “sand-
wich generation,” expanded coverage of theories of aging, new cov-
erage of grief and bereavement, and a new Life Connections section
on “Lifestyles of the Rich and Famous—and the Rest of Us.”

Chapter |2: Personality: Theory
and Measurement

This chapter (Chapter 11 in the previous edition) includes a
new chapter-opening vignette, updating throughout, expanded
coverage of the five-factor (“Big Five”) model of personal-
ity, new coverage of the reliability and validity of personality
tests, and a new Life Connections section on “Using Psycho-
logical Tests to Find a Career That Fits.”

Chapter |3: Gender and Sexuality

This chapter (Chapter 12 in the previous edition) has been
thoroughly updated throughout and includes new Closer Look
features on diversity (“Ethnicity and Sexual Orientation”) and
research (“When It Comes to Sex, Red May Mean ‘Go’”), as
well as a new In Profile feature on Charlotte J. Patterson.

Chapter 14: Stress, Health, and Coping

This chapter (Chapter 13 in the previous edition) includes a
revised chapter-opening vignette that addresses both Hurri-
cane Katrina and the recent earthquake in Haiti. In addition
to generally updated coverage, there is new coverage of the
ongoing study of “Stress in America” by the American Psy-
chological Association and new coverage of problem-focused
coping versus emotion-focused coping.

Chapter 15: Psychological Disorders

Chapter 15 (Chapter 14 in the previous edition) includes cov-
erage of new research throughout, such as updated research
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on the biological correlates of various disorders, including
genetics, evolution, biochemistry, and physiology. There is a
new section on perspective/models of psychological disorders.
There is also new discussion of the reliability and validity
of psychiatric diagnoses. There are several new case studies,
for example, on panic disorder, generalized anxiety disorder,
obsessive—compulsive disorder, bipolar disorder, and paranoid
schizophrenia. A new In Profile relates the historically fasci-
nating case of “Little Hans.”

Chapter 16: Methods of Therapy

This chapter (Chapter 15 in the previous edition) includes
new research throughout on the uses and effectiveness of
psychotherapy and of psychotherapy versus biological ther-
apies. There is expanded coverage of cognitive-behavior
therapy and new coverage of the behavior-therapy method
of flooding, of self-help and support groups, and of evidence-
based practices. The chapter has new features, including A
Closer Look—Real Life on “Psychotherapy Online: On the
Electronic Nearness of You” and A Closer Look—Research
on “Contemporary Psychosurgery for Treatment-Resistant
Obsessive-Compulsive Disorder and Depression.”

Chapter 17: Social Psychology

Chapter 17 (Chapter 16 in the previous edition) has updating
throughout, as in reporting the results of recent research on
obedience to authority. The chapter-opening vignette is also
updated. The discussion of attitudes is expanded to include
attitude changes following September 11, 2001. Coverage
of attitude change through central and peripheral routes of
persuasion and through cognitive dissonance is expanded.
There is a new major section on prejudice, including the
effect of names on prejudice and automatic prejudice. There
is a new Closer Look feature on the Milgram experiments,
in which participating psychologists report their experiences
in their own words. The section on groupthink is completely
revised, focusing on the group decision to invade Iraq and
similar decisions.

ANCILLARIES

Psychology: Concepts and Connections is accompanied by
a wide array of supplements prepared for both the instruc-
tor and the student. Many are available free to professors or
students. Others can be packaged with this text at a discount.
For more information on any of the listed resources, please
call the Cengage Learning™ Academic Resource Center at
800-423-0563.

For the Instructor

INSTRUCTOR’S RESOURCE MANUAL

Written by Kelly Bouas Henry of Missouri Western State Uni-
versity, this manual contains chapter-specific lecture outlines

and annotated lists of suggested readings, films, and websites.
The manual has suggested student activities and projects for
each chapter. These activities include ideas for in class and out
of class, for large lecture classes and small discussion sections.
In addition, the Instructor’s Resource Manual includes gen-
eral teaching strategies, references, and other helpful materi-
als, such as handout masters.

TEST BANK

Written by Debra Schwiesow of Creighton University, the
Test Bank consists of 2,000 multiple-choice questions, over
300 fill-in questions, over 150 true—false questions, and essay
questions for each chapter, all with page references. Each
multiple-choice item is labeled with question type (factual,
application, or conceptual) and level of difficulty. The Test
Bank also includes a midterm exam and a final exam.

EXAMVIEW® COMPUTERIZED TESTING

Create, deliver, and customize printed and online tests and
study guides in minutes with this easy-to-use assessment
and tutorial system. ExamView includes a Quick Test Wiz-
ard and an Online Test Wizard to guide instructors step by
step through the process of creating tests. The test appears on
screen exactly as it will print or display online. Using Exam-
View’s complete word processing capabilities, instructors can
enter an unlimited number of new questions or edit questions
included with ExamView.

POWERLECTURE WITH EXAMVIEW® AND JOININ™

This one-stop lecture and class preparation tool contains
ready-to-use PowerPoint® slides that allow you to assemble,
edit, publish, and present custom lectures for your course.
PowerLecture lets you bring together text-specific lecture
outlines and art from Rathus’s text along with videos or
your own materials, culminating in a powerful, personal-
ized media-enhanced presentation. The DVD also includes
the JoinIn™ Student Response System that lets you pose
book-specific questions and display students’ answers seam-
lessly within the PowerPoint® slides of your own lecture in
conjunction with the “clicker” hardware of your choice.
And it includes the ExamView® assessment and tutorial sys-
tem, which guides you step by step through the process of
creating tests.

PSYCHOLOGY COURSEMATE

Cengage Learning’s Psychology CourseMate brings course
concepts to life with interactive learning, study, and exam
preparation tools that support the printed textbook. Go to
login.cengagebrain.com.

CENGAGENOW

CengageNOW is an online teaching and learning resource
that gives you more control in less time and delivers better
outcomes—NOW. It includes a Cengage Learning eBook
and access to the Psychology Resource Center. Go to login.
cengagebrain.com.

XXixX

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



For the Student
STUDY GUIDE

Written by Lisa Valentino of Seminole County Commu-
nity College, the Study Guide is designed to promote active
learning through a guided review of the important principles
and concepts in the text. The Study Guide is closely aligned
with the PQ4R learning model found in the text. The materi-
als for each chapter include a chapter summary and a com-
prehensive multiple-choice self-test, as well as critical thinking
and Internet exercises that challenge students to think about
and to apply what they have learned.

PSYK.TREK™ 3.0: A MULTIMEDIA INTRODUCTION
TO PSYCHOLOGY

Psyk.Trek’s visual learning environment delivers course con-
tent in a brand-new way that reinforces key concepts. This
multimedia supplement includes 65 interactive learning mod-
ules that present the core content of psychology with real-time
video, animated graphics, and hundreds of photos and illustra-
tions. Students using Psyk.Trek will take part in experiments
using the 10 simulations and then quiz themselves on the con-
tent. Psyk.Trek also includes interactive concept checks and a
multimedia glossary with an audio pronunciation guide.

PSYCHOLOGY COURSEMATE

Access an integrated eBook and chapter-specific learning tools
including flashcards, quizzes, videos, and more. Go to www.
CengageBrain.com.

CENGAGENOW

CengageNOW is an easy-to-use online resource that helps you
study in less time to get the grade you want—NOW. Go to
www.CengageBrain.com.

Supplementary Books

There are several other supplementary books that offer help
to students.

CHALLENGING YOUR PRECONCEPTIONS: THINK-
ING CRITICALLY ABOUT PSYCHOLOGY, SECOND
EDITION

This paperbound book (ISBN: 0-534-26739-4), written by
Randolph Smith, helps students strengthen their critical think-
ing skills. Psychological issues such as hypnosis and repressed
memory, statistical seduction, the validity of pop psychology,
and other topics arc used to illustrate the principles of critical
thinking.

WRITING PAPERS IN PSYCHOLOGY: A STUDENT
GUIDE

The seventh edition of Writing Papers in Psychology (ISBN:
0-534-53331-0), by Ralph L. Rosnow and Mimi Rosnow,
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is a valuable “how-to” manual for writing term papers and
research reports. This new edition has been updated to reflect
the latest APA guidelines. The book covers each task with
examples, hints, and two complete writing samples. Citation
ethics, how to locate information, and new research technolo-
gies are also covered.

COLLEGE SURVIVAL GUIDE: HINTS AND REFER-
ENCESTO AID COLLEGE STUDENTS

This fourth edition of Bruce Rowe’s College Survival Guide
(ISBN: 0-534-35569-2) is designed to help students succeed.
Rowe provides valuable tips on how to finance an education,
how to manage time, how to study for and take exams, and
more. Other sections focus on maintaining concentration,
credit by examination, use of the credit/no credit option,
cooperative education programs, and the importance of a
liberal arts education.

CROSS-CULTURAL PERSPECTIVES IN PSYCHOLOGY

How well do the concepts of psychology apply to various
cultures? What can we learn about human behavior from cul-
tures different from our own? These questions lie behind a
collection of original articles written by William E Price and
Rich Crapo. The fourth edition of Cross-Cultural Perspec-
tives in Psychology (ISBN: 0-534-54653-6) contains articles
on North American ethnic groups as well as cultures from
around the world.

CULTURE AND PSYCHOLOGY: PEOPLE AROUND
THE WORLD, SECOND EDITION

David Matsumoto’s unique book (ISBN: 0-534-35436-X) dis-
cusses similarities and differences in research findings in the
United States and other cultures. By doing so, it helps students
see psychology and their own behavior from a broader, more
culturally aware perspective.

PSYCHOLOGY RESOURCES ON THE WORLD WIDE
WEB

This handy guide is designed to serve as a directory for
students who may be conducting research via the Internet.
The author, Edward P. Kardas, presents an up-to-date, com-
prehensive book that is organized topically (similar to the
organization of a typical introductory psychology text) and
includes a chapter on how to perform research on the web
(ISBN: 0-534-35941-8).

PSYCHOLOGY: CAREERS FOR THE TWENTY-FIRST
CENTURY

This 30-page pamphlet describes the field of psychology, as
well as how to prepare for a career in psychology. This is
available through an agreement with the American Psycho-
logical Association and includes a discussion of career options
and resources.
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TRUTH OR FICTION?

T F Psychologists attempt to control people’s behavior and T F Men receive the majority of doctoral degrees
mental processes. in psychology.
T F Psychologists can prescribe medicine. T F Even though she had worked to complete all the

degree requirements, the first female president
of the American Psychological Association
turned down the doctoral degree that was
offered to her.

T F More than 2,000 years ago, Aristotle wrote a book on
psychology with contents similar to the book you are
now holding.

T F The ancient Greek philosopher Socrates suggested a
research method that is still used in psychology.

T F As psychologist Wilhelm Wundt lay on his deathbed, his Go to Psychology CourseMate at www.cengagebrain.com
o q ; to answer and score this Truth or Fiction quiz.
main concern was to analyze the experience of dying. =

There is a riot of dogs in my home, including
Nadine, the Chihuahua queen who rules the roost, and Jackson,
the toy poodle who now and then protests that fact. I have trained
them well. For example, they bark madly when someone comes to
the door, but after I pretty much ineffectively reprimand them for
5 minutes, they quiet down. Then I usually add a biscuit as a reward.

Jackson is subtle. One day, I spotted him and Nadine chewing
bones on the living room sofa. Humans sometimes think that the
grass is always greener on the other side of the fence, and Jackson
always seems to think that the other dog’s bone looks tastier. He
got up from the sofa and sniffed his way toward Nadine’s bone, but
having 4 pounds and § years of ferocity on him, Nadine growled
protectively and Jackson deferred. After a few additional attempted §
approaches, Jackson apparently tried a stratagem based on another ©
fact of dog life: The bone that is getting away is more attractive than
the bone one possesses. That is, Jackson nosed his own bone toward the edge of the sofa.
The movement of the other bone shook Nadine out of her bone-chew trance, and she
eyed it closely. Now the bone fell off the edge of the world—the sofa—and Nadine, after
a chew-pause, got up to investigate. Jackson, who had been observing, snatched Nadine’s
bone and leapt with it to the nearby chair before she was even aware of the crime.

Jackson was long in chew-bliss before Nadine, deciding against the jump to the floor,
turned around to return to her bone. Seeing the bone was gone, she looked Jackson’s way.

Perhaps I should have let the drama play out, but ’'m a psychologist and not a canine
EMT. So I conducted a mini-experiment. I restored everything to as it had been. I took
Nadine’s bone from Jackson with only a minor protest (I outweighed him considerably)
and gave it back to her. She very quickly became reabsorbed in its delights. I picked up
Jackson’s bone from the floor, the one he perceived to be of lesser value, and restored it
to him on the sofa. Did Jackson now resign himself to the bone he’d been given?

Not by a long drop. Jackson paused for a while and then once again nosed his bone
toward the edge of the sofa. Attentive to Jackson’s movement, Nadine darted over to
his bone before it fell, snatched it, and leapt to another chair, safe with her prize. She
stole it right from under his nose. Or did she?

If T were not a psychologist, I might just have enjoyed the family pets, checked the
status of my friends on Facebook, and picked up on my ruminations from before the
incident—namely, whether I should go out and get a double-shot espresso skim-latte. But
being a psychologist, I was faced with countless questions about Jackson and Nadine:

© Andrew Adolphus

Queen Nadine Jackson

e When I gave them a biscuit after the fracas by the door, was I rewarding them
for quieting down or for barking, or for doing both, in sequence? In fact, which
was more important—my behavior toward them or the biscuit? And what role
do rewards serve? Do they work for both dogs and humans? Are rewards a
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CHAPTER |
WHAT IS PSYCHOLOGY?

Psychology The science that studies
behavior and mental processes.

mechanical way of changing behavior? Do they let dogs and people know when we
are pleased with their behavior? Or is a biscuit sometimes just a biscuit?

Was Jackson, who was about 5 pounds and not a year old, with ridiculous ears that
tended to flop over inside out, really capable of planning to distract Nadine so that
he could retrieve her bone? Was he, like the infant in the high chair who repeatedly
drops food onto the floor with a giggle, more interested in observing the effects of
pushing the bone onto the floor? Was his capture of Nadine’s bone just a coinci-
dence? And after all, how could one know what a dog “thinks,” if it thinks at all? Yet
thinking, in humans, is a key topic in psychology—how we reflect on the past and
the future, how we make plans, and how we regulate our behavior to achieve them.

Who were these quarreling animals anyhow? They were the same species as
wolves, Canis lupus, yet they had been selectively bred for physical traits and for
temperament, over some 15,000 years, to yield the silly results in my home. What
were the origins of their possessive behavior? Of the warning growl? And what
of our own history? Where do we humans come from? What of our own “Do not
trespass” warnings? What of our willingness to share our last crumb with the less
fortunate? We will see that our own history begins in Africa and that we can now
trace our probable ancestry back more than 4 million years.

What about the dogs’ leaping ability, their visual-motor coordination, when they
saw a bone and went after it? They weren’t born leaping or running or with senso-
rimotor coordination. How did these skills develop? Were they inborn, or did they
require practice? How do humans “learn” to sit up or walk or talk? Which devel-
opments are shaped by the environment, and which are sort of built in, involving
mainly the unfolding of our genetic heritage with nourishment and time?

What about the animals’ smell and taste preferences? Dog food smelled awful to
me, yet they apparently liked it well enough—even though they would be happy to
get the very occasional table treat. And did they prefer the treat because it smelled
or tasted better or simply because it was novel. And what of our own preferences
in smell and taste—a hot dog on the griddle, a chunk of chocolate, a sip of wine?
(And why do both dogs and humans like some novelty?)

These questions are the province of psychology. Question I: What is psychology?

PSYCHOLOGY AS A SCIENCE

Psychology is the scientific study of behavior and mental processes. Topics of interest
to psychologists include the nervous system, sensation and perception, learning and
memory, intelligence, language, thought, growth and development, personality, stress
and health, psychological disorders, ways of treating those disorders, sexual behavior,
and the behavior of people in social settings such as groups and organizations.

Sciences have certain goals. Question 2: What are the goals of psychology?

Psychology, like other sciences, seeks to describe, explain, predict, and control the events
it studies. Truth or Fiction Revisited: Psychology thus seeks to describe, explain, predict,
and control behavior and mental processes. Does the attempt to control behavior and men-
tal processes sound frightening? Read the nearby Controversy in Psychology to learn more.

LearningConnections ¢ PSYCHOLOGY AS A SCIENCE

ACTIVE REVIEW (1) Psychology is defined as the study =~ CRITICAL THINKING What is the difference between
of and mental processes. (2) Psychology seeks  the way that scientists view the world and the way that

to describe, explain,

, and control behavior.  laypeople view the world?

(3) Behavior is explained through psychological ,
which are sets of statements that involve assumptions

about behavior.

REFLECT AND RELATE How would you have defined Go to Psychology CourseMate at www.cengagebrain.com

psychology before you began this course?

for an interactive version of these questions.
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Controversy in Psychology WHAT DO PSYCHOLOGISTS MEAN BY “CONTROLLING”
BEHAVIOR AND MENTAL PROCESSES?

The scientific goal of controlling behavior
and mental processes doesn’t mean that
psychologists seek ways to make people
do their bidding, like puppets on strings.
Psychologists are committed to a belief in
the dignity of human beings, and human
dignity demands that people be free to
make their own decisions and choose their
own behavior. The point is that the sci-
ence of psychology seeks to understand
the factors that influence behavior and
that psychologists apply this knowledge
for the public good—for example, to help
individuals cope with problems such as
anxiety and depression, help athletes reach
peak performance, assist law enforce-
ment agencies in the prevention of terror-
ist acts, and help school systems optimize

conditions for learning. They use their
knowledge only on request and to help
people clarify and meet their own goals.

When possible, descriptive terms and
concepts are interwoven into theories.
Theories are formulations of appar-
ent relationships among observed events.
They allow us to derive explanations and
predictions. Many psychological theories
combine statements about behavior (such
as eating or aggression), mental processes
(such as attitudes and mental images), and
biological processes. For instance, many
of our responses to drugs such as alco-
hol and marijuana can be measured as
overt behavior, and they are presumed to
reflect the actions of these drugs and of our
(mental) expectations about their effects.

A satisfactory psychological theory
allows us to predict behavior. For instance,
atheory of hunger should allow us to predict
when people will or will not eat.If our obser-
vations cannot be adequately explained
by, or predicted from, a given theory, we
should consider revising or replacing it.

The remainder of this chapter pre-
sents an overview of psychology as a
science. You will see that psycholo-
gists have diverse interests and fields of
specialization. We discuss the history
of psychology and the major perspec-
tives from which today’s psychologists
view behavior. Finally, we consider the
research methods psychologists use to
study behavior and mental processes.

WHAT PSYCHOLOGISTS DO:
SOMETHING FOR EVERYONE?

Psychologists share a keen interest in behavior, but in other ways, they may differ mark-
edly. Question 3: Just what do psychologists do? Psychologists engage in research,
practice, and teaching. Some researchers engage primarily in basic, or pure, research.
Pure research is undertaken because the researcher is interested in the research topic.
Pure research has no immediate application to personal or social problems and has
therefore been characterized as research for its own sake. Others engage in applied
research, which is designed to find solutions to specific personal or social problems.
Although pure research is sparked by curiosity and the desire to know and understand,
today’s pure research frequently enhances tomorrow’ way of life. Pure research on
learning and motivation in pigeons, rats, and monkeys done early in the 20th century
has found applications in today’s school systems. It has shown, for example, that learn-
ing often takes time and repetition and profits from “booster shots” (that is, repetition
even after the learning goal has been reached). Pure research into the workings of the
nervous system has enhanced knowledge of disorders such as epilepsy, Parkinson’s dis-
ease, and Alzheimer’s disease.

Many psychologists do not conduct research. Instead, they practice psychology
by applying psychological knowledge to help individuals change their behavior so
that they can meet their own goals more effectively. However, many practitioners
are involved in research into the effectiveness of various methods of therapy. They
may also teach students who are learning to engage in clinical practice by discussing
students’ clinical experiences with them. They may work with practicum students
individually or in small groups. Still other psychologists engage primarily in teach-
ing. They share psychological knowledge in classrooms, seminars, and workshops.
As we have seen, psychologists may also engage in all three: research, practice,
and teaching.

Fields of Psychology: From the Clinic to the Colosseum

Psychologists are found in a number of different specialties. Although some psycholo-
gists wear more than one hat, most carry out their functions in the following fields.

Theory A formulation of relationships
underlying observed events.

Pure research Research
conducted without concern for
immediate applications.

Applied research Research conducted
in an effort to find solutions to
particular problems.

Practicum A college or university
course, typically in a specialized field
of study, that provides students with
supervised practical application of
previously studied theory.
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Clinical psychologists help people with psychological disorders adjust to the
demands of life. People’s problems may range from anxiety and depression to sexual
dysfunctions to loss of goals. Clinical psychologists evaluate these problems through
interviews and psychological tests. They help their clients resolve their problems and
change self-defeating behavior. Clinical psychologists are the largest subgroup of psy-
chologists, comprising 54.8% of doctoral-level psychologists (American Psychologi-
cal Association [APA], 2009a). The proportion of clinical psychologists is growing, as
shown by the fact that they make up 62% of psychologists with new doctoral degrees
(American Psychological Association, 2009a; see Table 1.1 m). Clinical psychologists
differ from psychiatrists in that psychiatrists are medical doctors who specialize in the
study and treatment of psychological disorders. As medical doctors, psychiatrists can
prescribe medication and other biological treatments for people with psychological
disorders. Truth or Fiction Revisited: However, psychologists in some states, such
as Louisiana and New Mexico, have been licensed to prescribe medicines used to help
people with psychological disorders (American Psychological Association, 2009b).

Psychiatrists have M.D. (doctor of medicine) or D.O. (doctor of osteopathy)
degrees. Doctoral-level psychologists typically have Ph.D. (doctor of philosophy) or
Psy.D. (doctor of psychology) degrees. The Ph.D. generally requires somewhat more
study of research methods and a doctoral dissertation that involves original research.
The Psy.D. is generally more applied—requiring somewhat more supervised clinical
experience and a dissertation that may be a review of the research literature in a given

Table 1.1 ® New Doctorates in Psychology (median age = 32)

Demographic Factors

Women 78.1%
Men 21.7%
Asian American/Pacific Islander 4.8%
African American 5.6%
Latina or Latino American 6.3%
Native American <1.0%
European American 764%

Type of Degree

Ph.D. 52.9%
Psy.D. 47.1%
Work Setting

Academia 20.2%
Hospitals 19.6%
Other Human Service 16.0%
Independent Practice 13.7%
Business/Government 13.5%
Schools/Educational 7.8%
Managed Care 7.3%
Other 1.9%
Primary Work Activity

Health Service 69.5%
Education 13.7%
Research 10.2%
Administration 4.1%
Other 3.5%
Selected Subfields

Clinical Psychology 62.0%
Counseling Psychology [1.1%
School Psychology 9.5%
Clinical Child Psychology 6.4%
Other 10.7%

Source: Adapted from American Psychological Association (2009a). Doctoral Psychology Workforce Fast Facts.
Health Service Provider Subfields.

Center for Workforce Studies. http://research.apa.org/fastfacts-09.pdf. © Copyright 2009 APA Center for
Workforce Studies. Washington, DC.
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area of practice. The psychologist with the Psy.D. is an expert consumer of research to
help clients. The psychologist with the Ph.D. is considered equally capable of generating
new research. The Psy.D. has become increasingly popular for psychologists in clinical
practice. Table 1.1 shows that recent psychology graduates are about equally likely to
have the Ph.D. (52.9%) or the Psy.D. (47.1%). However, more mature psychologists,
those with a median age of 55, are much more likely to have the Ph.D. (83.2%).

Counseling psychologists, like clinical psychologists, use interviews and tests to
define their clients’ problems. For example, clients may have trouble making academic
or vocational decisions or making friends in college. They may experience marital or
family conflict, have physical disabilities, or have adjustment problems such as those
encountered by people who lose their jobs because of mergers, downsizing, or reces-
sion. They help clients clarify their goals and draw upon their strengths and resources
to take action on their problems. They counsel and do psychotherapy with individu-
als, couples and families, and organizations such as businesses, hospitals, and schools.
Counseling psychologists focus on the ways that behavior is influenced by the traits
of the individual—psychological and physical—and by the environment of the indi-
vidual—for instance, her or his family, social, and cultural background.

School psychologists are employed by school systems to identify and assist students
who have problems that interfere with learning. Such problems range from social and
family problems to emotional disturbances and learning disorders. They help schools
make decisions about the placement of students in special classes.

Educational psychologists, like school psychologists, attempt to facilitate learn-
ing. But they usually focus on course planning and instructional methods for a school
system rather than on individual children. Educational psychologists research theoreti-
cal issues related to learning, measurement, and child development. For example, they
study how learning is affected by psychological factors such as motivation and intel-
ligence, sociocultural factors such as poverty and acculturation, and teacher behavior.
Some educational psychologists prepare standardized tests such as the SAT and GRE.

Developmental psychologists study the changes—physical, cognitive, social, and
personality—that occur throughout the life span. They attempt to sort out the influ-
ences of heredity and the environment on development. Developmental psychologists
conduct research on issues such as the effects of maternal use of drugs on an embryo,
the outcomes of various patterns of child rearing, children’s concepts of space and time,
conflicts during adolescence, and problems of adjustment among older people.

Personality psychologists focus on goals
such as identifying and measuring human traits; R‘
determining influences on human thought pro-
cesses, feelings, and behavior; and explaining
psychological disorders. They are particularly
concerned with issues such as anxiety, aggres-
sion, and gender roles.

Social psychologists are primarily con-
cerned with the nature and causes of individu-
als’ thoughts, feelings, and behavior in social
situations. Whereas personality psychologists
tend to look within the person for explanations
of behavior, social psychologists tend to focus
on external or social influences.

Environmental psychologists study the
ways that people and the environment—the
natural environment and the human-made
environment—influence one another. For
example, we know that extremes of tempera-
ture and loud noises interfere with learning in
school. Some generations ago, people seemed
to be at the mercy of the environment, but in recent years, we have gained the capac-
ity to do significant harm to the environment. As a result, environmental psychologists
study ways to encourage people to recycle and to preserve bastions of wilderness. We
have learned that initial resistance to recycling, for example, usually gives way to coop-
eration as people come to accept it as the norm.

1

WHAT PSYCHOLOGISTS
DO: SOMETHING FOR
EVERYONE?

© Bill Aron/PhotoEdit Inc.

Developmental Psychology Developmental
psychologists study the changes that occur
throughout the life span. They attempt to
sort out the influences of heredity and the
environment. Their concerns range from the
effects of day care on infants to the adjust-
ment issues of older people.
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Javier Bardem in the Film No Country for
OId Men Why are people so fascinated by
crime, and by psychopaths such as the one
played by Bardem? Forensic psychologists

and personality psychologists investigate the
personalities of criminals and also bring psy-
chological expertise to hostage negotiations,
threat assessment, the decision to use deadly
force, and the interrogation of offenders and
witnesses to crime.

Psychologists in all specialties may conduct experiments. However, those called
experimental psychologists specialize in basic processes such as the nervous system, sen-
sation and perception, learning and memory, thought, motivation, and emotion. For
example, experimental psychologists have studied what areas of the brain are involved in
processing math problems or listening to music. They have used animals such as pigeons
and rats to study processes of learning in the laboratory.

Industrial psychology and organizational psychology
are closely related fields. Industrial psychologists focus
on the relationships between people and work. Organiza-
tional psychologists study the behavior of people in orga-
nizations such as businesses. Human factors psychologists
make technical systems such as automobile dashboards
and computer keyboards more user-friendly. Consumer
psychologists study the behavior of shoppers in an effort
to predict and influence their behavior. They advise store
managers how to lay out the aisles of a supermarket in
ways that boost impulse buying, how to arrange window
displays to attract customers, and how to make newspa-
per ads and TV commercials more persuasive.

Health psychologists examine the ways in which
behavior and mental processes such as attitudes are
related to physical health. They study the effects of stress
on health problems such as headaches, cardiovascular
disease, and cancer. Health psychologists also guide clients toward healthier behavior
patterns, such as exercising, quitting smoking, and making better food choices.

Crime is popular—on TV shows and in films, if not in your neighborhood. Many
forensic psychologists work with criminal justice agencies to apply psychological exper-
tise to activities such as hostage negotiations, police assessment of threats, decision
making as to the use of deadly force, and the interrogation of witnesses and offenders
(Crighton & Towl, 2010). Since September 11, 2001, forensic psychologists have also
turned their attention to the study of terrorism—trying to understand who the terror-
ists are and how law enforcement agencies can prevent terrorist acts (DeAngelis, 2009;
Horgan, 2009). They also engage in personality assessment of law enforcement agents
and offenders and study deviant social groups, such as sex offenders and gang members.

Sport psychologists help people improve their performance in sports. They help
athletes concentrate on their performance and not on the crowd, use cognitive strat-
egies such as positive visualization (imagining themselves making the right moves)
to enhance performance, and avoid choking under pressure (Jackson & Beauchamp,
2010; Wylleman et al., 2009).

© Miramax/Courtesy Everett Collection

LearningConnections ©¢ WHAT PSYCHOLOGISTS DO: SOMETHING FOR EVERYONE?

ACTIVE REVIEW (4) Some psychologists engage in basic, or

, research, which has no immediate applications.
(5) Other psychologists engage in
which seeks solutions to specific problems. (6) Clinical psy-
chologists help people resolve problems through

learning and memory, and motivation and emotion.
(13) psychologists focus on the relationships

research,  between people and work.

REFLECT AND RELATE Think of a friend who either has
experienced a problem or is experiencing one now. Would

(7) psychologists work with individuals who
have adjustment problems but do not show seriously abnor-
mal behavior. (8) psychologists assist students
with problems that interfere with learning. (9)

psychologists are more interested in theoretical issues con-
cerning human learning. (10) psychologists
study the changes that occur throughout the life span.
(11) psychologists study the nature and causes
of our thoughts, feelings, and behavior in social situations.
(12) psychologists conduct research into basic
psychological processes, such as sensation and perception,

you advise him or her to see a psychologist? Why or why
not? If so, what kind of psychologist?

CRITICAL THINKING What unites all the various fields
of psychology?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
-
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WHERE PSYCHOLOGY COMES FROM:
A HISTORY

The ancient Greek philosopher Socrates advised “Know thyself.” Psychology, which
is in large part the endeavor to know ourselves, is as old as history and as modern as
today. Knowledge of the history of psychology allows us to appreciate its theoretical
conflicts, its place among the sciences, the evolution of its methods, and its social and
political roles.

Question 4: Who were some of the ancient contributors to psychology?
One of them is the ancient Greek philosopher Aristotle. Truth or Fiction Revisited:
It is true that more than 2,000 years ago, Aristotle wrote a book on psychology with
contents similar to the book you are now holding. In fact, the outline for this textbook
could have been written by Aristotle. One of Aristotle’s works, Peri Psyches, translates
as “About the Psyche.” Like this book, Peri Psyches begins with a history of psycho-
logical thought and historical perspectives on the nature of the mind and behavior.
Aristotle argued that human behavior, like the movements of the stars and the seas, is
subject to rules and laws. Then he delved into his subject matter topic by topic: person-
ality, sensation and perception, thought, intelligence, needs and motives, feelings and
emotion, and memory. This book presents these topics in a different order, but each
topic is here.

Aristotle also declared that people are motivated to seek pleasure and avoid pain.
This view remains as current today as it was in ancient Greece.

Other ancient Greek philosophers also contributed to psychology. Around 400
B.C.E., Democritus suggested that we could think of behavior in terms of a body and
a mind. (Contemporary psychologists still talk about the interaction of biological and
mental processes.) He pointed out that our behavior is influenced by external stimula-
tion. Democritus was one of the first to raise the question of whether there is free will
or choice. Putting it another way, where do the influences of others end and our “real
selves” begin?

Truth or Fiction Revisited: It is true that Socrates suggested a research method
that is still used in psychology. It is based on his advice to “Know thyself,” which has
remained a motto of psychology ever since. Socrates claimed that we could not attain
reliable self-knowledge through our senses because the senses do not mirror reality
exactly. Because the senses provide imperfect knowledge, Socrates suggested that we
should rely on processes such as rational thought and introspection—careful examina-
tion of one’s own thoughts and emotions—to gain self-knowledge. He also pointed out
that people are social creatures who influence one another.

9

WHERE PSYCHOLOGY
COMES FROM:
A HISTORY

Introspection Deliberate looking into
one’s own cognitive processes to examine
one’s thoughts and feelings and to gain
self-knowledge.

In Profile

His father was physician to a king. He himself
was trained as a physician and was a student of
Plato. He tutored the child who would become
Alexander the Great. He founded what has been
considered the world’s first university—the
Lyceum. The Greek philosopher Aristotle (384—
322 B.c.t.) is also the first philosopher to treat

© Superstock/Getty Images

capacity for rational thought. He explained how the
imagination and dreaming contained images that
survived the stimulation that caused them. And he
outlined laws of associationism that have lain at the
heart of learning theory for more than 2,000 years.
These are but a few of the topics Aristotle
touched upon within the province of psychology.
How daunting is it, then, to consider that he also
made significant contributions to logic, physics,

extensively topics that would later become part of ARISTOTLE biology (he was the first to note that whales are
the science of psychology. mammals), politics, ethics, and rhetoric? But in one

How do we number Aristotle’s contributions to psychol- way, Aristotle would agree with some contemporary students: He
ogy? He was a proponent of empiricism—the view that science did not believe that mathematics was all that important.

could rationally treat only information gathered by the senses.

He numbered the so-called five senses of vision, hearing, smell,

taste, and touch. He explored the nature of cause and effect. He
pointed out that people differ from other living things in their =

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about Aristotle.
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10 Had we room enough and time, we could trace psychology’s roots to thinkers far-
CHAPTER | ther back in time than the ancient Greeks, and we could trace its development through
WHAT IS PSYCHOLOGY? the great thinkers of the Renaissance. As it is, we must move on to the development of

Structuralism The school of psychology
that argues the mind consists of
three basic elements—sensations,

psychology as a laboratory science during the second half of the 19th century. Some
historians set the marker date at 1860. It was then that Gustav Theodor Fechner
(1801-1887) published his landmark book Elements of Psychophysics, which showed
how physical events (such as lights and sounds) are related to psychological sensation
and perception. Fechner also showed how we can scientifically measure the effect of
these events. Most historians set the debut of modern psychology as a laboratory sci-
ence in the year 1879, when Wilhelm Wundt established the first psychological labora-
tory in Leipzig, Germany.

Structuralism: The Elements of Experience

Like Aristotle, the German psychologist Wilhelm Wundt (1832-1920) saw the mind as
a natural event that could be studied scientifically, like light, heat, and the flow of blood.
Wundt used introspection to try to discover the basic elements of experience. When
presented with various sights and sounds, he and his colleagues tried to look inward as
objectively as possible to describe their sensations and feelings.

Wundt and his students founded the school of psychology called structuralism.
Question 5: What is structuralism? Structuralism attempted to break conscious
experience down into objective sensations, such as sight or taste, and subjective feelings,
such as emotional responses, and mental images like memories or dreams. Structural-
ists believed that the mind functions by combining objective and subjective elements
of experience.

Functionalism: Making Psychology a Habit

Toward the end of the 19th century, William James was a major figure in the devel-
opment of psychology in the United States. He focused on the relation between
conscious experience and behavior. He argued, for example, that the stream of

feelings, and images—that combine consciousness is fluid and continuous. Introspection convinced him that experi-
to form experience. ence cannot be broken down into objective sensations and subjective feelings as the
Functionalism The school of psychology structuralists maintained.

that emphasizes the uses or functions of James was a founder of the school of functionalism. Question 6: What is func-
the mind and behavior rather than just tionalism? The school of functionalism focused on behavior in addition to the mind
the elements of experience. or consciousness. Functionalists looked at how our experience helps us function more

In Profile

German psychologist Wilhelm Wundt was born

in 1832, in a time when people used candles to
light their homes and horses for travel. Several of
Wundt’s brothers died when he was young, and
Wundt left home to live with a village pastor. At
first, he did poorly in school—his mind would
wander—and he had to repeat a grade. Eventu-

the experience of dying during a serious illness.

He kept an extensive diary of his conscious experi-
ences, breaking them down into objective sensations
such as what he was seeing and smelling and into
subjective feelings such as his depressive (although
busy!) emotional responses, his will to live, and

his memories of childhood and recent events, even
his dreams. It is ironic, however, that he recovered
and went on to live a long life. As a result, his diary

© Archives of the History of American Psychology

ally, he attended medical school because he WILHELM WUNDT of dying was “reduced” to becoming a diary of an
wanted to earn a good living. He did not like work- illness. Wundt eventually died in 1920, in a time when
ing with patients, however, and dedicated himself to philosophy people lit their homes with electricity and traveled by automobile
and psychology. He became such a workaholic that his wife and and airplane.

family received only one paragraph in his autobiography.

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about Wilhelm Wundt.

Truth or Fiction Revisited: In keeping with his theory of

structuralism, Wundt became preoccupied with trying to analyze
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In Profile

William James (1842-1910), brother of
novelist Henry James, has been called the first
true American psychologist. He came from

a wealthy family, and his home was visited
regularly by the likes of Ralph Waldo Emerson,
Henry David Thoreau, Nathaniel Hawthorne,
Alfred, Lord Tennyson, and John Stuart Mill.

© Archives of the History of American Psychology
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University but never practiced medicine. He

made his career teaching at Harvard—first in

physiology, then in philosophy, and finally in psychology. He
described his views in the first modern psychology textbook,
The Principles of Psychology, a huge two-volume work that
was published in 1890. Two years later, he published a brief
edition, which students affectionately called the “Jimmy.” He
was often seen strolling across Harvard Yard, talking anima-

formal. James was also fascinated by religious experience and

occult phenomena
such as extrasen-
sory perception.
He once brought
the young Helen
Keller an ostrich
feather—a gift

he believed the

1 blind and deaf girl
James received an M.D. degree from Harvard WILLIAM JAMES could appreciate.

© Bettmann/Corbis

Helen Keller Graduating Cum
Laude from Radcliffe College in
1905 William James had brought
the young Helen Keller an ostrich
feather Why would he do that?

to access more information about William James.

tedly with students, in an era when most professors were more Go to Psychology CourseMate at www.cengagebrain.com

adaptively in our environments—for example, how habits help us cope with common
situations. (When eating with a spoon, we do not create an individual plan to bring
each morsel of food to our mouths.) They also turned to the laboratory for direct
observations as a way to supplement introspection. The structuralists tended to ask,
“What are the pieces that make up thinking and experience?” In contrast, the function-
alists tended to ask, “How do behavior and mental processes help people adapt to the
requirements of their lives?”

James was also influenced by Charles Darwin’s (1809-1882) theory of evolution.
Earlier in the 19th century, the British naturalist Darwin had argued that organisms
with adaptive features—that is, the “fittest”—survive and reproduce. Functionalists
adapted Darwin’s theory and proposed that adaptive behavior patterns are learned
and maintained. Maladaptive behavior patterns tend to drop out, and only the fittest
behavior patterns survive. These adaptive actions tend to be repeated and become hab-
its. James wrote that “habit is the enormous flywheel of society.” Habit keeps the engine
of civilization running.

Habits include such deceptively simple acts as how we lift a spoon to our mouth
or turn a doorknob. At first, these acts require our full attention. If you are in doubt,
stand by with paper towels and watch a baby’s first efforts at eating oatmeal by him-
self. Through repetition, the movements that make up self-feeding become automatic,
or habitual. The multiple acts involved in learning to drive a car also become routine
through repetition, so we can focus on other matters such as telling a joke to our pas-
senger, and switching radio channels or DVDs. This idea of learning by repetition is also
basic to the behavioral tradition in psychology.

Behaviorism: Practicing Psychology in Public

Imagine you have placed a hungry rat in a maze. It meanders down a pathway that
ends in a T. It can then turn left or right. If you consistently reward the rat with food
for turning right at this choice point, it will learn to turn right when it arrives there, at
least when it is hungry. But what does the rat think when it is learning to turn right?
“Hmm, last time [ was in this situation and turned to the right, I was given some Purina
Rat Chow. Think Tl try that again™?

Does it seem absurd to try to place yourself in the “mind” of a rat? So it seemed
to John Broadus Watson (1878-1958), the founder of American behaviorism. We will
talk more about behaviorism shortly, but Watson was asked to consider the contents

I wished, by treating Psychology
like a natural science, to help her

become one.

WILLIAM JAMES
i
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Behaviorism The school of psychology
that defines psychology as the study of
observable behavior and studies relation-
ships between stimuli and responses.

143

of a rat’s “mind” as one of the requirements for his doctoral degree, which he received
from the University of Chicago in 1903. Functionalism was the dominant view of
psychology at the University of Chicago, and functionalists were concerned with the
stream of consciousness as well as observable behavior. But Watson (1913) believed
that if psychology was to be a natural science, like physics or chemistry, it must
limit itself to observable, measurable events—that is, to behavior alone—hence the
term behaviorism.

Question 7: What is behaviorism? Behaviorism is the school of psychology that
focuses on the learning and effects of observable behavior. “Observable” does not only
mean visible to the eye. Yes, observable behavior does include activities such as press-
ing a lever, turning left or right, eating and mating, and dilation of the pupils of the
eyes. But it also includes behaviors that are observable by means of specialized instru-
ments, such as the heart rate, the blood pressure, and the emission of brain waves.
All of these behaviors are public. They can be measured by simple observation or by
laboratory instruments, and different observers would readily agree about their exis-
tence and features. Given their focus on behavior, it should come as no surprise that
behaviorists define psychology as the scientific study of behavior, not of behavior and
mental processes.

In Profile

He was the son of a southern farmer and
tended to get into fights in his youth. Later—
much later—he taught rats to find their way
through a miniature maze that was modeled
on the maze at King Henry VIII's retreat in the

London suburbs.

Watson'’s aim was to show how most human ;-
behavior and emotional reactions—other than JOHN B. WATSON
a few inborn reflexes—resulted from conditioning.

Perhaps his most renowned experiment was with “Little Albert,”
an infant who was conditioned by Watson and his student, Rosa-
lie Rayner, to develop a fear of furry white animals (see Chapter
6). Watson was later forced to resign by the president of Johns
Hopkins University when it was discovered he and Rayner were
having an affair. His wife had written the university president
about the affair, assuming that the president would compel Wat-
son to change his ways. But her letter did not have the effect she
sought: The president forced Watson to resign, and the couple
were divorced. Watson then married Rayner, and the couple even-

tually had two sons.

After leaving the university, Watson and Rayner moved to
New York, where he worked as a psychologist for the J. Walter
Thompson advertising agency. He grew wealthy through success-
ful ad campaigns for products such as Camel cigarettes, Johnson
& Johnson Baby Powder, and Maxwell House Coffee—in which he
introduced the idea of the “coffee break.”

Tragically, Rosalie died from dysentery in her 30s and Wat-

© Archives of the History of American Psychology
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son, 58, never remarried. He continued to work sporadically and Learning Theory on Madison Avenue: Associating

was awarded a gold medal from the APA for his lifetime contribu- Good Things with Products John B.Watson introduced
tions to psychology one year before he died at the age of 80. He American to the concept of the coffee break as part of
had let himself go following his wife’'s death. He put on weight a campaign to sell Maxwell House Coffee.

and paid little attention to his appearance. His children had

to “pull him together” and dress him for his final appearance
before the APA, which he attended, so to speak, as a “bundle

of nerves.”

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about John B.Watson.

-
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Another major contributor to behaviorism was Harvard University psychologist
B. E. Skinner (1904-1990). He believed that organisms learn to behave in certain
ways because they have been reinforced for doing so—that is, their behavior has a
positive outcome. He demonstrated that laboratory animals can be trained to carry
out behaviors through strategic
use of reinforcers, such as food.
He trained rats to turn in circles,
climb ladders, and push toys
across the floor. Because Skin-
ner demonstrated that remark-
able combinations of behaviors
could be taught by means of
reinforcement, many psycholo-
gists adopted the view that, in
principle, one could explain com-
plex human behavior in terms of
thousands of instances of learning 2
through reinforcement.

Gestalt Psychology:
Making Psychology
Whole

In the 1920s, another school of psychology—Gestalt psychology—was prominent in
Germany. In the 1930s, the three founders of the school—Max Wertheimer (1880-
1943), Kurt Koffka (1886-1941), and Wolfgang Kohler (1887-1967)—left Europe to
escape the Nazi threat. They carried on their work in the United States, giving further
impetus to the growing American ascendance in psychology.

Question 8: What is Gestalt psychology? Gestalt psychologists focused on
perception and on how perception influences thinking and problem solving. The Ger-
man word Gestalt translates roughly to “pattern” or “organized whole.” In contrast
to the behaviorists, Gestalt psychologists argued that we cannot hope to understand
human nature by focusing only on overt behavior. In contrast to the structuralists,
they claimed that we cannot explain human perceptions, emotions, or thought pro-
cesses in terms of basic units. Perceptions are more than the sums of their parts:
Gestalt psychologists saw our perceptions as wholes that give meaning to parts, as we
see in Figure 1.1 m.

Gestalt psychologists illustrated how we tend to perceive separate pieces of
information as integrated wholes depending on the contexts in which they occur.
In Figure 1.1A, the dots in the centers of the configurations are the same size, yet
we may perceive them as being of different sizes because of what surrounds them.
The second symbol in each line in part B is identical, but in the top row we may
perceive it as a B and in the bottom row as the number 13. The symbol has not

© Tom McHugh/Photo Research
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A. Are the dots in the center of the
configurations the same size2 Why
not take a ruler and measure them?

C. Which one of the gray

squares is brighter?

B. Is the second
symbol in each
line the letter B or
the number 132

13

WHERE PSYCHOLOGY
COMES FROM:
A HISTORY

The Power of Reinforcement In the
photo on the left, we see a feathered friend
that has learned to drop shapes into their
proper places through reinforcement. In the
photo on the right,“Air Raccoon” shoots

a basket. Behaviorists teach animals com-
plex behaviors such as shooting baskets by
first reinforcing approximations to the goal
(or target behavior). As time progresses,
closer approximations are demanded before
reinforcement is given.

Reinforcement A stimulus that follows
a response and increases the frequency of
the response.

Gestalt psychology The school of
psychology that emphasizes the tendency
to organize perceptions into wholes

and to integrate separate stimuli into
meaningful patterns.

Figure I.1 m The Importance of
Context Gestalt psychologists have
shown that our perceptions depend not
only on our sensory impressions but also
on the context of our impressions.You will
interpret a man running toward you very
differently depending on whether you are
on a deserted street at night or at a track in
the morning.
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Figure 1.2 m Some Insight into Insight
At first, the chimpanzee cannot reach the
bananas hanging from the ceiling. After some
time has passed, it has an apparent “flash of
insight” and piles the boxes on top of one
another to reach the fruit.

Insight In Gestalt psychology, the sudden
reorganization of perceptions, allowing
the sudden solution of a problem.

Psychoanalysis The school of psychology
that asserts that much of our behavior
and mental processes are governed by
unconscious ideas and impulses that have
their origins in childhood conflicts.

changed, but the context in which it appears has. The inner squares in part C are
equally bright, but they do not appear so because of their contrasting backgrounds.
There are many examples of this in literature and everyday life. In The Prince and
the Pauper, Mark Twain dressed a peasant boy as a prince, and the kingdom bowed
to him. Do clothes sometimes make the man or woman? Try wearing cutoffs for a
job interview!

Gestalt psychologists believed that learning could be active and purposeful, not
merely responsive and mechanical as in Watson’s and Skinner’s experiments. They dem-
onstrated that much learning, especially in problem solving, is accomplished by insight,
not by mechanical repetition, as we see in a classic experiment that took place early in
the last century.

Wolfgang Kohler was marooned during World War I on one of the Canary
Islands, where the Prussian Academy of Science kept a colony of apes, and his
research while there gave him, well, insight into the process of learning by insight.
Have you ever pondered a problem for quite a while and then, suddenly, seen the
solution? Did the solution seem to come out of nowhere? In a “flash”? Consider
the chimpanzee in Figure 1.2 m. At first, it is unsuccessful in reaching bananas sus-
pended from the ceiling. Then it suddenly stacks the boxes and climbs up to reach
the bananas. It seems the chimp has experienced a sudden reorganization of the
mental elements of the problem—that is, it has had a “flash of insight.” Kohler’s
findings suggest that we often manipulate the elements of problems until we group
them in such a way that we believe we will be able to reach a goal. The manipula-
tions may take quite some time as mental trial and error proceeds. Once the proper
grouping has been found, however, we seem to perceive it all at once as a clear
pattern or whole.

Psychoanalysis: Digging Beneath the Surface

Psychoanalysis, the school of psychology founded by Sigmund Freud (1856-1939),
differs from the other schools in both background and approach. Freud’s theory
has invaded popular culture, and you may be familiar with a number of its con-
cepts. For example, perhaps a friend has tried to “interpret” a slip of the tongue
you made or has asked what you thought might be the meaning of an especially
vivid dream.

Question 9: What is psychoanalysis? Psychoanalysis is the name given to the
theory of personality and to the method of therapy originated by Sigmund Freud. As a
theory of personality, psychoanalysis was based on the idea that much of our lives are
governed by unconscious ideas and impulses that have their origins in childhood con-
flicts. As a method of psychotherapy, psychoanalysis aims to help patients gain insight
into their conflicts and to find socially acceptable ways of expressing wishes and grati-
fying needs (see Chapter 16).
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The mind can be studied scientifically by
using introspection to discover the basic
elements of experience. Conscious experi-
ence can be broken down into objective
sensations such as sight or taste and
subjective feelings such as emotional
responses, will, and mental images like
memories or dreams.

There is a relationship between conscious-
ness and behavior. Consciousness flows
streamlike. Experience cannot be broken
down into objective sensations and subjec-
tive feelings. Functionalists focused on how
experience helps us function more adap-
tively in our environments.

Psychology must limit itself to observable,
measurable events—to behavior, not mental
processes. Organisms learn to behave in
certain ways because of the effects of

their behavior.

Gestalt psychologists focused on per-
ception, thinking, and problem solving.
Whereas structuralists tried to isolate
basic elements of experience, Gestalt
psychologists focused on the tendency
to see perceptions as wholes that give
meaning to parts.

Visible behavior and conscious thinking are
influenced by unconscious ideas and con-
flicts. People are motivated to gratify primi-
tive sexual and aggressive impulses, even
if they are unaware of their true motives.
Unconscious processes are more influen-
tial than conscious thought in determining
human behavior.

We do not encounter structuralists
today, but cognitive and experimental
psychologists study related topics such
as sensation and perception, emotion,
memory, and states of consciousness
(including dreams).

We do not have pure functionalists
today, but functionalism preceded
behaviorism in its interest in how hab-
its are formed by experience and help
us adapt. Behavior is seen as evolv-
ing: Adaptive behavior is maintained,
whereas maladaptive behavior tends to
drop out.

Some “pure” behaviorists remain,

but behaviorism more generally has
contributed to experimental psychol-
ogy, the psychology of learning, and
methods of therapy (behavior therapy).
Although many contemporary psy-
chologists argue that it is desirable to
study consciousness and mental pro-
cesses, the behaviorist influence has
encouraged them to base many of their
conclusions on measurable behaviors.

Gestalt principles continue to be stud-
ied in the field of sensation and percep-
tion. Other Gestalt ideas, such as those
involving thinking and problem solving,
continue to be studied by cognitive psy-
chologists and experimental psycholo-
gists. Gestalt therapy—which aims to
help people integrate conflicting parts
of their personalities—remains in use.

Psychoanalytic thinking remains quite
alive in the popular culture. Among
psychologists, many discount psycho-
analysis altogether because many of

its concepts cannot be studied by sci-
entific means. Modern psychoanalytic
therapists tend to place more emphasis
on the roles of conscious motives, con-
scious thinking, and decision making.

Go to Psychology CourseMate at www.cengagebrain.com to access an interactive

version of this Concept Review designed to help you test yourself on the topics

presented here.
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LearningConnections ¢ WHERE PSYCHOLOGY COMES FROM: A HISTORY

ACTIVE REVIEW The Greek philosopher (14)

was among the first to argue that human behavior is sub-
ject to rules and laws. (15) proclaimed “Know
thyself” and suggested the use of introspection to gain self-
knowledge. (16) founded the school of structur-
alism. (17) William James founded the school of R
which dealt with behavior as well as conscious experi-
ence. (18) founded the school of behaviorism.
(19) psychologists saw our perceptions as
wholes that give meaning to parts. (20) founded

REFLECT AND RELATE Psychologist William James visited
Helen Keller as a child and brought her an ostrich feather.
If you had been Helen Keller, would you have appreciated
this gift? Explain.

CRITICAL THINKING Do you believe that the richness and
complexity of human behavior can be explained as the sum-
mation of so many instances of learning? Explain.

Go to Psychology CourseMate at www.cengagebrain.com

the school of psychoanalysis.

Evolutionary perspective The view that
our behavior and mental processes have
been shaped, at least in part, by natural
selection as our ancestors strived to meet
our prehistoric and historic challenges.

16

for an interactive version of these questions.
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How TODAY’S PSYCHOLOGISTS VIEW
BEHAVIOR AND MENTAL PROCESSES

Today, we no longer find psychologists who describe themselves as structuralists or
functionalists. Although the school of Gestalt psychology gave birth to current research
approaches in perception and problem solving, few would consider themselves Gestalt
psychologists. On the other hand, we do find Gestalt therapists who focus on help-
ing clients integrate conflicting parts of their personality (making themselves “whole”).
The numbers of orthodox behaviorists and psychoanalysts have been declining (Robins
et al., 1999). Many contemporary psychologists in the behaviorist tradition look on
themselves as social-cognitive theorists, and many psychoanalysts consider themselves
“neoanalysts” rather than traditional Freudians.

The history of psychological thought has taken many turns, and contemporary
psychologists differ in their approaches. Today, there are several broad, influential per-
spectives in psychology: the evolutionary, biological, cognitive, humanistic—existential,
psychodynamic, learning, and sociocultural perspectives. Each emphasizes different
topics of investigation. Each approaches topics in its own ways.

The Evolutionary and Biological Perspectives:
It’s Only Natural

Psychologists are interested in the roles of evolution and heredity in behavior and men-
tal processes such as psychological disorders, criminal behavior, and thinking. Generally
speaking, our heredity provides a broad range of behavioral and mental possibilities.
Environmental factors interact with inherited factors to determine specific behavior
and mental processes. Question 10: What is the evolutionary perspective?

The evolutionary perspective focuses on the evolution of behavior and mental pro-
cesses as created in the cauldron of natural selection. Charles Darwin argued that in
the age-old struggle for existence, only the fittest (most adaptive) organisms manage to
reach maturity and reproduce. For example, fish that swim faster or people who are
naturally immune to certain diseases are more likely to survive and transmit their genes
to future generations. Individuals die, but species tend to evolve in adaptive directions.
Evolutionary psychologists suggest that much human social behavior, such as aggres-
sive behavior and mate selection, has a hereditary basis. People may be influenced by
social rules, cultural factors, and even personal choice, but evolutionary psychologists
believe that inherited tendencies sort of whisper in people’s ears and tend to move them
in certain directions.

When we ask the question “What evolves?” the answer is biological processes and
structures. These processes and structures may give rise to ideas and behaviors, but
it is not believed that ideas and behavior exist in the absence of biological substance.
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Psychologists assume that thoughts, fantasies, and dreams—and the inborn or instinctive
behavior patterns of various species—are made possible by the nervous system and
especially by the brain. Question |1: What is the biological perspective? Psycholo-
gists with a biological perspective seek the links between the electrical and chemical
activity of the brain, the chemical activity of hormones, and heredity, on the one hand,
and behavior and mental processes, on the other. They use techniques such as CAT scans
and functional magnetic resonance imaging (fMRI) that show which parts of the brain
are involved in such activities as language, mathematical problem solving, and music
(Goghari & MacDonald, 2009; Henseler et al., 2009). For example, fMRI can show
how the blood flow in the brain changes as we are thinking. We have learned how natu-
ral chemical substances in the brain are involved in the formation of memories. Experi-
ments have shown that, among some animals, electrical stimulation of parts of the brain
prompts the expression of “prewired,” or inborn, sexual and aggressive behaviors.

Biological psychologists are also concerned with the influences of the endocrine
system on behavior and mental processes. The endocrine system consists of glands that
secrete hormones and release them into the bloodstream. In people, for instance, the
hormone prolactin stimulates production of milk. But in many species, such as rats,
prolactin also gives rise to maternal behavior (Numan & Stolzenberg, 2009). In many
animals, sex hormones determine whether mating behavior will follow stereotypical
masculine or feminine behavior patterns. In humans, sex hormones regulate the men-
strual cycle and are also connected with feelings of psychological well-being.

The biological perspective tends to focus on events that occur below the level of
consciousness. The cognitive perspective is the essence of consciousness. Question 12:
What is the cognitive perspective?

The Cognitive Perspective: Keeping Psychology “in Mind”

Psychologists with a cognitive perspective venture into the realm of mental processes to
understand human nature. They investigate the ways we perceive and mentally repre-
sent the world, how we learn, remember the past, plan for the future, solve problems,
form judgments, make decisions, and use language. Cognitive psychologists, in short,
study those things we refer to as the mind.

The cognitive tradition has roots in Socrates’ advice to “Know thyself” and in
his suggested method of introspection. We also find cognitive psychology’s roots in
structuralism, functionalism, and Gestalt psychology, each of which, in its own way,
addressed issues that are of interest to cognitive psychologists. In general, cognitive sci-
ence has experienced a rapid expansion in the past couple of decades and continues to
attract interest and inspire research.

The Humanistic-Existential Perspective:
The Search for Meaning

The humanistic—existential perspective is cognitive in flavor, yet it emphasizes more the role
of subjective (personal) experience. Question 13: What is the humanistic-existential
perspective? Let’s consider each of the parts of this perspective: humanism and existen-
tialism. Humanism stresses the human capacity for self-fulfillment and the central roles
of consciousness, self-awareness, and decision making. Humanistic psychology considers
personal, or subjective, experience to be the most important event in psychology. Human-
ists believe that self-awareness, experience, and choice permit us, to a large extent, to
“invent ourselves” and our ways of relating to the world as we progress through life.
Humanistic—existential psychologists stress the importance of subjective experience and
assert that people have the freedom to make choices. Consciousness—our sense of being
in the world—is seen as the force that unifies our personalities. Existentialism views peo-
ple as free to choose and be responsible for choosing ethical conduct.

Humanistic—existential psychologists stress the importance of subjective experience
and assert that people have the freedom to make real choices. Grounded in the work of
Carl Rogers (1951) and Abraham Maslow (1970), the humanistic perspective contin-
ues to find many contemporary adherents (Elkins, 2009).
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HOW TODAY'’S
PSYCHOLOGISTS VIEW
BEHAVIOR AND
MENTAL PROCESSES

Instinctive An inborn pattern of
behavior that is triggered by a
particular stimulus.

Biological perspective The approach

to psychology that seeks to understand
the nature of the links between biologi-
cal processes and structures such as the
functioning of the brain, the endocrine
system, and heredity, on the one hand,

and behavior and mental processes, on
the other.

Cognitive perspective The approach to
psychology that focuses on the nature of
consciousness and on mental processes
such as sensation and perception, mem-
ory, problem solving, decision making,
judgment, language, and intelligence.

Humanism The philosophy and school
of psychology that asserts that people
are conscious, self-aware, and capable
of free choice, self-fulfillment, and
ethical behavior.

Existentialism The view that people
are free and responsible for their
own behavior.
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Social-cognitive theory A school of psy-
chology in the behaviorist tradition that
includes cognitive factors in the explana-
tion and prediction of behavior; formerly
termed social-learning theory.

Cognition The use of mental processes
to perceive and mentally represent the
world, think, and engage in problem
solving and decision making.

Sociocultural perspective The view
that focuses on the roles of ethnicity,
gender, culture, and socioeconomic status
in behavior and mental processes.

The Psychodynamic Perspective: Still Digging

Many modern psychologists continue to embrace the diverse theories descended from
Sigmund Freud. In fact, in the 1940s and 1950s, psychodynamic theory dominated
the practice of psychotherapy and was influential in scientific psychology and the arts.
Most psychotherapists were psychodynamically oriented. Many renowned artists and
writers consulted psychodynamic therapists as a way to liberate the expression of their
unconscious ideas. Today, Freud’s influence continues to be felt, although it no longer
dominates methods of psychotherapy.

Question 14: What is the role of psychoanalysis today? Contemporary psychol-
ogists who follow theories derived from Freud are likely to call themselves neoanalysts.
Famous neoanalysts such as Karen Horney (1885-1952) and Erik Erikson (1902-1994)
focused less on unconscious processes and more on conscious choice and self-direction.

Let’s note also that many Freudian ideas are retained in some form by the popu-
lation at large. For example, we occasionally have ideas or desires that seem unusual
for us. We may even say that it sometimes seems as if an unconscious idea or impulse
is trying to get the better of us. In the Middle Ages, such thoughts and impulses were
usually attributed to the devil or to demons. Dreams, likewise, were thought to enter
us magically from the spirit world. Followers of Freud tend to attribute dreams and
unusual ideas or desires to unconscious processes, and dreams are commonly viewed
this way in popular culture.

Perspectives on Learning: From the Behavioral
to the Cognitive

Many contemporary psychologists study the effects of experience on behavior. Learn-
ing, to them, is the essential factor in describing, explaining, predicting, and control-
ling behavior. The term learning has different meanings to psychologists of different
persuasions, however. Some students of learning find roles for consciousness and
insight. Others do not. This distinction is found today among those who adhere to the
behavioral and social-cognitive perspectives. Question 15: What are the two major
perspectives on learning?

For the founder of American behaviorism, John B. Watson, behaviorism was an
approach to life as well as a broad guideline for psychological research. Not only did
Watson despair of measuring consciousness and mental processes in the laboratory, but
he also applied behavioral analysis to virtually all situations in his daily life. He viewed
people as doing things because of their learning histories, their situations, and rewards
rather than because of conscious choice.

Like Watson, contemporary behaviorists emphasize environmental influences and
the learning of habits through repetition and reinforcement. Modern social-cognitive
theorists (once termed social-learning theorists), in contrast, suggest that people can
modify or even create their environments. They also grant cognition a key role. They
note that people engage in intentional learning by observing others. Since the 1960s,
social-cognitive theorists have gained influence in the areas of personality development,
psychological disorders, and psychotherapy.

The Sociocultural Perspective: How Do You Complete
the Sentence “l Am...”?

The profession of psychology focuses mainly on the individual and is committed to
the dignity of the individual. However, many psychologists today believe we cannot
understand people’s behavior and mental processes without reference to their diversity
(Alarcon et al., 2009). Studying perspectives other than their own helps psychologists
understand the role of a culture’s beliefs, values, and attitudes in behavior and mental
processes. It helps them perceive why people from diverse cultures behave and think in
different ways and how the science of psychology is enriched by addressing those dif-
ferences (Denmark, 1998; Le et al., 2009).

Question 16: What is the sociocultural perspective? The sociocultural
perspective addresses many of the ways that people differ from one another. It studies
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the influences of ethnicity, gender, culture, and socioeconomic status on behavior 19

gnd mental processes (Sanchez et al.., 2009; Vodosek, 2909). For example, what HOW TODAY’S
is often seen as healthful, self-assertive, outspoken behavior by most U.S. women PSYCHOLOGISTS VIEW
may be interpreted as brazen behavior in Latino and Latina American or Asian BEHAVIOR AND
American communities. MENTAL PROCESSES
ETHNICITY

One kind of diversity involves people’s ethnicity. Members of an ethnic group
are united by their cultural heritage, race, language, and common history. The
experiences of various ethnic groups in the United States highlight the
impact of social, political, and economic factors on human behavior
and development (Phinney & Ong, 2007).

The probing of human diversity enables students to appreci-
ate the cultural heritages and historical problems of various ethnic
groups. This textbook considers many psychological issues related
to ethnicity, such as the representation of ethnic minority groups in
psychological research studies, substance abuse among adolescents
from various ethnic minority groups, bilingualism, and ethnic dif-
ferences in intelligence test scores. We also look into the prevalence
of suicide among members of different ethnic groups, ethnic differ-
ences in vulnerability to physical problems and disorders ranging
from obesity to hypertension and cancer, multicultural issues in the
practice of psychotherapy, and prejudice.

GENDER

Gender refers to the culturally defined concepts of masculinity and feminin-
ity. Gender is not fully defined by anatomic sex. It involves a complex web
of cultural expectations and social roles that affect people’s self-concepts and
hopes and dreams as well as their behavior. How can sciences such as psychology
and medicine hope to promote the welfare of the individual if they accept tra-
ditional gender roles that limit opportunities for women? Although the times
are changing, throughout the last century most research was conducted on men
and by men. For such reasons, more information has been obtained on the health
of men, and so-called masculine behavior has frequently been seen as the norm (Dart

© David Buffington/Getty Images

et al., 2006). Ethnic group A group characterized

Just as members of ethnic minority groups have experienced prejudice, so too have by common features such as cultural
gay males and lesbians. Even much of the scientific research on gender roles and gender  heritage, history, race, and language.
differences assumes that the behavior and attitudes of heterosexuals represent the norm  Gender The culturally defined concepts
(Lee & Crawford, 2007). of masculinity and femininity.

LearningConnections e HOW TODAY’S PSYCHOLOGISTS VIEW BEHAVIOR
AND MENTAL PROCESSES

ACTIVE REVIEW (21) psychologists note that ~REFLECT AND RELATE Which contemporary perspec-
only the fittest organisms reach maturity and reproduce, tive on human behavior has the most personal appeal to
thereby transmitting their genes to future generations  you? Why?

d i ies t lve in adaptive directions. .
and - causmg  species to evolve mn adaptive - drections CRITICAL THINKING Many psychologists argue that

(22) — oriented psychologlsts study the hpks Freud’s views have not been supported by research evi-
between behavior, the brain, hormones, and heredity. . : .

. . dence and are thus of no more than historical interest.
(23) psychologists study the ways that we perceive

Therefore, they argue that Freud’s ideas should not be
emphasized in psychology textbooks. Some psychologists
would even exclude Freud from a scientific textbook. What
do you think?

and mentally represent the world. (24) Humanistic—

psychologists stress the importance of self-awareness and
people’s freedom to make choices. (25) -cognitive
theorists are in the behaviorist tradition but also find roles for
intentional learning and note that people can create or modify
their environments. (26) The perspective fosters
the consideration of matters of ethnicity, gender, culture, and fG° to Psychology CourselMate at www.cengagebrain.com
socioeconomic status in psychology. or an interactive version of these questions.
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Our discussion of the sociocultural perspective naturally leads us to reflect—in the
following section—on the roles of women and people from various racial and ethnic
backgrounds in psychology.

GENDER, ETHNICITY, AND
PSYCHOLOGY: REAL PEOPLE
IN THE REAL WORLD

It’s all about access. Question 17: How have access to education and the field
of psychology historically influenced the participation of women and people
from various ethnic and racial backgrounds? Until the 20th century, women
and people of color were systematically excluded from most institutions of higher
learning. Thus, it is not surprising that the overwhelming majority of psycholo-
gists in the 1800s and early 1900s were European and European American males.
Nevertheless, a few pioneering women and individuals from various racial and
ethnic backgrounds were able to open the door to an education and to the field
of psychology.

Women in Psychology: Opening the Floodgates

Although American women have only attended college since 1833, when Oberlin Col-
lege opened its doors to women, most American college students today are in fact
women. Truth or Fiction Revisited: Women now receive the majority of undergradu-
ate degrees in psychology and, as shown in Table 1.1 B, some 78% of the doctoral
degrees (American Psychological Association, 2009a). Table 1.2 ® shows how rap-
idly the percentage of women in the doctoral-level psychology workforce has grown.
Women make up 58% of the overall workforce in psychology, whose median age is
55. Yet among new doctorates, with a median age of 32, women make up 78.1% of
the workforce.

Mary Whiton Calkins, who is profiled nearby, is one of thousands of women who
have made indispensable contributions to psychology. Consider also Christine Ladd-
Franklin (1847-1930). She, like Calkins, was born during an era in American history
when women were expected to remain in the home and were excluded from careers in
science. She nevertheless pursued a career in psychology, taught at Johns Hopkins and
Columbia universities, and formulated a theory of color vision.

Margaret Floy Washburn (1871-1939) was the first woman to receive a Ph.D. in
psychology. Washburn wrote The Animal Mind, a work containing many ideas that
would later become part of behaviorism. Helen Bradford Thompson (1874-1947)

Table 1.2 ® Doctoral Psychology Workforce: Gender and Ethnicity, by Age

Median age
32 55
Women 78.1% 58.0%
Men 21.7% 42.0%
Asian American/Pacific Islander 4.8% 2.0%
African American 5.6% 3.0%
Latina or Latino American 6.3% 4.0%
Native American <1.0% <1.0%
European American 76.4% 84.6%

Source: Adapted from American Psychological Association (2009a). Doctoral Psychology Workforce Fast Facts.
Health Service Provider Subfields.

Center for Workforce Studies. http:/research.apa.org/fastfacts-09.pdf. © Copyright 2009 APA Center for Workforce
Studies. Washington, DC.
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In Profile

She just said no. Mary Whiton Calkins (1863—
1930) had completed all the requirements

for the Ph.D., but accepting the degree would
endorse prejudice against women. So she turned
it down. Calkins studied psychology at Harvard
University. However, she had to attend Harvard as
a “guest student” because Harvard was not yet

At a time when men dominated the discipline of
psychology, Calkins was one of the pioneers who
fought the male-centered bias and encouraged
psychology to incorporate the values of the “new
woman” (D. Rogers, 2009). Calkins fought might-
ily for many of the rights that women in the United
States can take for granted today.

Even without a doctorate, Calkins went on to

© Archives of the History of American Psychology

admitting women. It did not matter that William MARY WHITON CALKINS pioneer research in memory at Wellesley College,

James considered Calkins to be his brightest

student. When she completed her degree requirements, Harvard
would not award her the degree because of her gender. Instead,
Harvard offered to grant her a doctorate from its sister school,
Radcliffe. She declined the offer. Truth or Fiction Revisited: It
is therefore true that the first female president of the American

where she founded a psychology laboratory in 1891.
She introduced the method of paired associates, discovered the
primacy and recency effects, and engaged in research into the
role of the frequency of repetition in the vividness of memories.
In 1905, she became the first female president of the American
Psychological Association—doctorate or no.

Psychological Association turned down the doctoral degree that
was offered to her.

Go to Psychology CourseMate at www.cengagebrain.com

Calkins’ story is typical of those of talented, self-assertive to access more iformation about Mary Whiton Calkins

women who pressed for political rights and economic indepen-

dence at the turn of the 19th century into the 20th.

was the first psychologist to study psychological gender differences. Her 1903
book The Mental Traits of Sex analyzed the performance of 25 women and
25 men on tests of intellect, emotional response, and sensation and perception.
Thompson was ahead of her time in her conclusion that gender differences in these
areas appeared to be strongly influenced by the social environment from infancy
through adulthood.

In more recent years, Mary Salter Ainsworth (1913-1999) revolutionized our
understanding of attachment between parents and children by means of her cross-
cultural studies and her innovation of the Strange Situation method (see Chapter
10). Elizabeth Loftus (e.g., Laney & Loftus, 2009) has shown that our memories are
not snapshots of the past. Instead, they often consist of something old (what actu-
ally happened), something new (that is, influenced by more recent events), something
borrowed (for example, further shaped by our biases and prejudices), and something
blue (altered by tinges of color or emotion) (see Chapter 8). Susan Nolen-Hoeksema
(e.g., Nolen-Hoeksema & Hilt, 2008) is contributing to our understanding of the
ways in which self-destructive ruminating (that is, going back and forth repeatedly
over the same issues) prevents us from making decisions and heightens feelings of
depression (see Chapter 15). The number of women making such contributions today
is truly countless.

Ethnicity and Psychology

Like women, individuals from various ethnic and racial groups have also struggled
for recognition in psychology. Back in 1901, Gilbert Haven Jones was the first Afri-
can American to receive a Ph.D. in psychology, but he had to do so in Germany.
J. Henry Alston engaged in research on perception of heat and cold and was the first
African American psychologist to be published in a major psychology journal (the
year was 1920).

The best-known African American psychologists may be Kenneth Clark and Mamie
Phipps Clark (see the nearby In Profile feature). They played important roles in desegre-
gation and in the education of African American children.

Today, African Americans continue to have a powerful impact on the profession
of psychology. For example, psychologist Claude Steele (e.g., Purdie-Vaughns et al.,
2008) has shown that many African Americans sabotage their own performance on
intelligence tests because of stereotype threat (see Chapter 8). That is, rather than focus
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In Profile The Clarks
were activists as

Kenneth Bancroft Clark (1914-2005) was the well as psy-

son of West Indian parents. He earned his bach- chologists (Adler,

elor’s degree from Howard University in Washing- 2005). In the

ton, DC, where he also met and married Mamie 1950s, Ken-

Phipps (1917-1983). Although Mamie was the
daughter of a physician, she attended a segre-
gated school in her hometown in Arkansas and
was compelled to use public facilities labeled for
“coloreds only.”

Kenneth Clark and Mamie Phipps Clark earned
their doctorates in psychology at Columbia Univer-
sity. (Kenneth was the first African American to receive a Ph.D.
in psychology from Columbia.) The couple were committed to
children’s welfare. In the 1940s, the Clarks founded the North-
side Center for Child Development and conducted research that
showed the negative effects of school segregation on African
American children. In one such study, African American children
were shown white and brown dolls and asked to “Give me the
pretty doll” or “Give me the doll that looks bad.” Most children’s

KENNETH B. CLARK AND
MAMIE PHIPPS CLARK  was cited by the

neth Clark began
working with the
NAACP to end
school segrega-
tion. Clark’s research

© Library of Congress

Supreme Court in
1954 when it overturned the
“separate but equal” schools
doctrine that had allowed
inequalities in school services
for various ethnic groups. Clark -
went on to study the quality of education and juvenile delinquency.
He was among the first to recommend education for preschoolers,
after-school programs, and community participation in educational

© Eudora Welty/Corbis

choices showed that they preferred the white dolls over the decision making.
brown ones. The Clarks concluded that the children had
swallowed the larger society’s prejudiced views that favored

European Americans.

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about Kenneth B. Clark and
Mamie Phipps Clark.

on the test items, they worry about the stereotype, or widespread belief, that Afri-
can Americans are not as intelligent as European Americans. As a result, they hurt
their own performance. According to Steele, this phenomenon can apply to any nega-
tively stereotyped group—to women in mathematics, for example. African American
psychologist Nancy Boyd-Franklin (e.g., Boyd-Franklin & Lockwood, 2009) is on the
faculty at Rutgers University and studies group and family therapy with African Ameri-
cans. African American psychologist Tony Strickland (e.g., Strickland, 2007) studies the
effects of psychoactive drugs on individuals with and without psychological disorders.
He has discovered that people from different ethnic groups may respond to drugs in
different ways.

Latino and Latina American and Asian American psychologists have also made
their mark. Jorge Sanchez was among the first to show how intelligence tests are cul-
turally biased—to the disadvantage of Mexican American children. Latina American
psychologist Lillian Comas-Diaz (e.g., 2008) has edited a journal on multicultural
mental health. Latina American psychologist Martha E. Bernal (1932-2002) stud-
ied the development of ethnic identity among Mexican American children. Asian
American psychologist Stanley Sue (e.g., Sue & Zane, 2009) directed the National
Research Center on Asian American Mental Health in Los Angeles and has shown
that discrimination may be connected with racial differences in intelligence and
achievement (see Chapter 8). Asian American psychologist Richard M. Suinn (e.g.,
2001) studies mental health and the development of identity among Asians and
Asian Americans.

The contributions of women and members of diverse ethnic and racial groups have
broadened our understanding of the influences of gender and ethnicity on behavior and
mental processes. They have taught us that what is true for men may not always be true
for women (that is, what is sauce for the goose may not always be sauce for the gan-
der). What is true for European Americans may not be true for Americans from other
backgrounds. The presence of women and individuals from diverse ethnic backgrounds
has given us the grand mosaic that is psychology today.
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African Americans make up nearly 6% of new doctoral-level psychologists;
nearly 5% are Asian American; more than 6% are Latina and Latino American; and
not quite 1% are Native American (American Psychological Association, 2009a).
Although these percentages do not yet reflect these groups’ numbers in the general
population, Table 1.2 shows that the percentage of new doctorates from ethnic minor-
ity groups notably surpasses their percentages in the overall psychology workforce.
Note, too, that although the overall percentage of European American psychologists
is 84.6 %, that proportion drops to 76.4% among psychologists with new doctorates
(see Table 1.2).

By now, we have a sense of the various fields of psychology, the history of psy-
chology, and the ways in which today’s psychologists look at behavior and mental
processes. Basically, psychology has sought to be the scientific study of behavior
and mental processes. Like other scientists, psychologists rely on research to find
answers to the questions that interest them. We will explore methods of research in
the following chapter.

LearningConnections e GENDER, ETHNICITY, AND PSYCHOLOGY: REAL

PEOPLE IN THE REAL WORLD
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GENDER, ETHNICITY,
AND PSYCHOLOGY:
REAL PEOPLE INTHE

REALWORLD

ACTIVE REVIEW (27) introduced the method of CRITICAL THINKING Women now receive the major-
paired associates and discovered the primacy and recency ity of undergraduate and graduate degrees in psychology.
effects. (28) formulated a theory of color vision. Review the fields in psychology and speculate as to why

(29) Kenneth B. influenced a key United States this may be so.
Supreme Court decision on desegregation in the schools.

REFLECT AND RELATE Consider your own gender and
ethnic background. What would it have been like for you to
try to study psychology in the United States a century ago?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
-
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Life ConnectionsGETTING READY TO WORK IN PSYCHOLOGY

If you are interested in a career as a
psychologist, you need to complete
graduate school in psychology. Alth-
ough most graduate programs in psy-
chology are in academic
departments located in
the university colleges
of arts and sciences,
some are located in
professional schools of
psychology, education,
business, medicine, and
engineering.

Take time to
research your choices.
The program should
match your interests.
Although most psychol-
ogy departments offer a
breadth of education in the
discipline of psychology,
they vary in their strengths
or areas of emphasis. You
need to find out what those
are and match them to your
graduate education interests.
The areas of expertise and
research interests of individual
faculty members can guide you
in matching your career interest
with a specific area of research
or practice in psychology.

A graduate or professional school’s
catalog, brochures, and website are gen-
erally the best and most current sources
of information about the nature of each
graduate program and its program and
admission requirements. A compos-
ite source of such information is also
available in the American Psychological
Association (APA) publication Gradu-
ate Study in Psychology, which can be
ordered through the APA via telephone:
(800) 374-2721, or at the website:
http://apa.org/pubs/index.aspx.
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Throughout the graduate school
application process, discuss your plans
with an advisor or your undergraduate
faculty. Apply to a number of programs
that offer you a reasonable chance
of acceptance.

© Royalty-Free/Corbis

Shaping Your Undergraduate
Program to Prepare for Grad-
uate School in Psychology

Most undergraduate programs in psy-
chology require a blend of science and
liberal arts courses for a bachelor’s
degree. The courses usually include intro-
ductory psychology, experimental psy-
chology, and statistics. Other required
courses can be in learning, personality,
abnormal psychology, social psychol-
ogy, developmental psychology, physi-
ological or comparative psychology,

history and systems, and tests and mea-
surement. Typically, you will be ready to
take electives in psychology by the time
you are a college junior. This is a good
time to make graduate school plans so
you can make wise choices about future
courses and extracurricular activi-
ties during the last 2 years of col-
lege. Know, however, that as long
as you’ve taken the basic
electives in psychology,
you don’t always need
to have a bachelor’s
degree in psychology to
get into a graduate pro-
gram in the field.

Graduate School

Most graduate depart-
ments make entrance
decisions on a variety
of factors, including test
scores, GPA, course selec-
tion, recommendations, and
practical experience. In addi-

tion, most departments require
that you take a standard aptitude
test, usually the Graduate Record
Examination (GRE). Although pro-
grams vary in the weight they attach
to test scores, successful applicants typi-
cally score well above 500 on both the
verbal and quantitative portions of the
GRE. Determine if your GRE scores
will qualify you for consideration by the
institution to which you would like to
apply. Competition for spaces in gradu-
ate school is keen.

Master’s Degree

Undergraduate course requirements for
a terminal master’s degree are relatively
few: usually, a background in introduc-
tory or general psychology, experimental
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psychology with a laboratory course,
and statistics. The university usually
takes undergraduate grade point aver-
age (GPA) into account, too.

A recent survey of 26 psychology
master’s programs shows that the most
commonly required courses once you
are in the master’s program are those
with industrial/organizational content,
statistics, and research design. Course
work at the master’s level often also
includes study in ethics, assessment,
program evaluation, and personality-
related topics as well.

A master’s degree in psychology,
along with preparation in the natural
sciences or mathematics, is increas-
ingly valued by doctoral programs in
psychology. Each doctoral program
also decides which credits earned at the
master’s level it will accept for transfer.
Occasionally, students need to repeat
some course work. Some institutions
will not accept a master’s degree from
any school other than their own. For
these reasons, it is important to ask
questions about these and other issues
early in the application process.

Doctoral Degree

Each graduate program determines its
own entrance requirements. Some doc-
toral programs require applicants to
have a master’s degree in psychology.
More commonly, students can enter the
doctoral programs with a bachelor’s
degree and work directly on a doctoral
degree.

Earning a doctoral degree typi-
cally requires at least 4 years, with the
median time to degree being closer to
7 years of study after the bachelor’s
degree. Early in the graduate program,
you will probably take course work in
the core areas of psychology. You will
work with a professor to learn how to
do research; you’ll also study how psy-
chological research is applied to life
situations. Once you have completed all

the course work, you must pass a com-
prehensive exam and write and defend a
dissertation or other scholarly product.
If you want to be a professional
psychologist in clinical, counseling,
school, or other health service areas
of psychology, you will also have to
complete a 1-year internship as part of
your doctoral study in these areas of
practice. Some universities and profes-
sional schools offer a Psy.D. (doctor of
psychology) degree in lieu of the tradi-
tional research doctoral degree (Ph.D).
In choosing applicants, these programs
may look for candidates who already
have clinical experience or other work
experience in applied psychology.

The Importance of Accreditation

There are two kinds of accreditation:
institutional and specialized. Institu-
tional accreditation certifies that an
institution has met minimum stan-
dards of quality. It is granted by one
of seven regional accrediting organi-
zations recognized for this purpose
by the U.S. Department of Education.
Membership in the APA requires that
one’s doctoral degree in psychology or
equivalent be from an accredited insti-
tution. Most state licensing boards in
psychology also have such a require-
ment, though some require that the
licensure applicant have graduated
from an accredited doctoral program
in psychology. The latter is what we
refer to as specialized accreditation.
Specialized accreditation only applies
to professional programs. It certifies
that the program meets the minimal
standards of quality as defined by that
profession. In the field of psychology,
specialized accreditation is granted by
the APA Committee on Accreditation
and applies only to doctoral programs,
internships, and postdoctoral residence
programs in professional psychology.
For more information about
accredited programs, contact the APA

Education Directorate at 750 First
Street, N.E., Washington, DC 20002-
4242; e-mail: education@apa.org

If You Need Financial Aid

You may be able to get financial aid to
attend both undergraduate and gradu-
ate school. Assistance comes in different
forms: fellowships, scholarships, grants
or subsidies, work-study programs, fed-
eral loans, and teaching or research assis-
tantships. Graduate assistantships and
work study require part-time work.
Students seeking financial aid for
a graduate degree should get advice as
early as possible. Consult with both
the psychology office and the office of
financial aid on your own campus and
also with the office of financial aid at
the school to which you are applying.
Students of ethnic minority background
should also contact the APA Minority
Fellowship Program: www.apa.org/mfp.

Licensure and Certification

For independent practice as a psycholo-
gist anywhere in the United States or
Canada, you must be licensed for such.
Before granting you permission to take
the licensing exam, the state licens-
ing board will review your educational
background. A doctoral degree does not
automatically make you eligible; require-
ments vary from state to state. At a mini-
mum, states require that the doctorate be
in psychology or a field of study “primar-
ily psychological in nature” and that it be
from a regionally accredited institution.
You also must have had at least 2 years
of supervised professional experience.

American Psychological Association. (2010).
Careers in Psychology. Getting Ready to Work in
Psychology. Retrieved from http://www.apa.org/
careers/resources/guides/careers.aspx. p. 3.
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| RECITE

I. What is psychology?
Psychology is the scientific study of behavior and
mental processes.

Psychology as a Science

2. What are the goals of psychology?

Psychology seeks to describe, explain, predict, and con-

trol behavior and mental processes. Behavior and mental
processes are explained through psychological theories,
which are sets of statements that involve assumptions about
behavior. Explanations and predictions are derived from
theories. Theories are revised, as needed, to accommodate
new observations.

What Psychologists Do: Something
for Everyone?

3. Just what do psychologists do?

Psychologists engage in research, practice, and teaching.
Research can be pure or applied. Basic or pure research has
no immediate applications. Applied research seeks solutions
to specific problems. Psychologists also specialize in vari-
ous fields. Clinical psychologists help people with psycho-
logical disorders adjust to the demands of life. Counseling
psychologists are more likely to work with people who have
adjustment problems. School psychologists assist students
with problems that interfere with learning. Developmental
psychologists study the changes that occur throughout the
life span. Personality psychologists study influences on our
thought processes, feelings, and behavior. Social psycholo-
gists focus on the nature and causes of behavior in social
situations. Experimental psychologists conduct research
into basic psychological processes such as sensation and
perception, learning and memory, thinking, motivation, and
emotion. Industrial psychologists focus on the relationships
between people and work. Health psychologists study the
ways that behavior and mental processes such as attitudes
are related to physical health.

Where Psychology Comes From: A History

4. Who were some of the ancient contributors to
psychology?

The ancient Greek philosopher Aristotle declared that people
are motivated to seek pleasure and avoid pain. Another
Greek, Democritus, suggested that we could think of behav-
ior in terms of a body and a mind and raised the question of
whether there is free will or choice.

5. What is structuralism?

Structuralism, founded by Wilhelm Wundt, used intro-
spection to study the objective and subjective elements of
experience. Wundt also established the first psychological
laboratory in Leipzig, Germany, in 1879.
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6. What is functionalism?

Functionalism is the school founded by William James. It
dealt with observable behavior as well as conscious experi-
ence and focused on the importance of habit.

7. What is behaviorism?

Behaviorism, founded by John B. Watson, argues that
psychology must limit itself to observable behavior and not
attempt to deal with subjective consciousness. Behavior-

ism focuses on learning by conditioning, and B. E. Skinner
introduced the concept of reinforcement as an explanation of
how learning occurs.

8. What is Gestalt psychology?

Gestalt psychology is the school of psychology founded by
Wertheimer, Koffka, and Kohler. It is concerned with percep-
tion and argues that the wholeness of human experience is
more than the sum of its parts.

9. What is psychoanalysis?

Psychoanalysis was founded by Sigmund Freud. The school
asserts that people are driven by hidden impulses and that
they distort reality to protect themselves from anxiety.

How Today’s Psychologists View Behavior
and Mental Processes

10. What is the evolutionary perspective?

The evolutionary perspective is based on the work of Charles
Darwin, who argued that in the age-old struggle for survival,
only the fittest organisms reach maturity and reproduce,
thereby transmitting the traits that enable them to survive to
their offspring.

Il. What is the biological perspective?

The biological perspective studies the links between
behavior and mental processes, on the one hand, and the
functioning of the brain, the endocrine system, and heredity,
on the other.

12. What is the cognitive perspective?

The cognitive perspective is concerned with the ways we
mentally represent the world and process information.
Cognitive psychologists study how we learn, remember the
past, plan for the future, solve problems, form judgments,
make decisions, and use language.

13. What is the humanistic—existential perspective?
Humanistic—existential psychologists stress the importance
of subjective experience and assert that people have the
freedom to make choices.

14. What is the role of psychoanalysis today?
Contemporary psychoanalysts often call themselves neoana-
lysts because they focus less on unconscious processes and
more on conscious choice and self-direction. Psychoanalysis
remains popular in the culture at large.
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I5. What are the two major perspectives on learning?
The two key perspectives on learning are the behavioral
perspective and the social-cognitive perspective. Behav-
iorism focuses on environmental influences on learning.
Social-cognitive theory argues that psychologists can address
thought processes, that people engage in intentional learning,
and that people are free to modify and create environments.

16. What is the sociocultural perspective?

The sociocultural perspective focuses on the roles of ethnic-
ity, gender, culture, and socioeconomic status in behavior and
mental processes.

Gender, Ethnicity, and Psychology: Real
People in the Real World

I17. How have access to education and the field of
psychology historically influenced the participation
of women and people from various ethnic and
racial backgrounds?

Although excluded from most institutions of higher
learning until the 20th century, women and people of
color have made major contributions to psychology

in the United States for more than a century. Calkins
studied memory and heightened awareness of prejudice
against women. Ladd-Franklin formulated a theory

of color vision. Washburn’s views presaged behavior-
ism. Ainsworth has made key contributions to the field
of child development (attachment theory), and Loftus

is a major figure in the psychology of memory. Nolen-
Hoeksema has shown how people’s cognitive styles can
prolong feelings of depression. People from ethnic minor-
ity groups have contributed to all areas of psychology,
but some, like Kenneth Clark, Mamie Phipps Clark, and
Jorge Sanchez, have heightened awareness of issues con-
cerning their groups.

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of this feature.
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TRUTH OR FICTION?

T F People who claim they have been abducted by aliens T F  AnIQ score of 130 suggests greater academic potential
are lying. than an SAT score of 500.
T F  You could survey millions of voters and still not T F A psychologist could write a believable personality
accurately predict the outcome of a presidential election. report about you without interviewing you, testing
. . - ou, or even knowing who you are.
T F In many experiments, neither the participants nor the y g Y
researchers know who is receiving the real treatment T F About half of Americans believe in psychic or
and who is not. spiritual healing.
T F Beinga “10” is not necessarily a good thing.
T F  You should not assume that you can walk across a river
with an average depth of 4 feet.
. . Go to Psychology CourseMate at www.cengagebrain.com
TF Psy(.:hOIOgIStS express your 1) s in s @ 19w to answer and score this Truth or Fiction quiz.
deviant you are. =

My favorite place: The checkout counter o

the supermarket. After being buffeted about by the crowds in the aisles and trying
to convince myself that I really will survive until the people in line ahead of me are
checked out, I am rewarded by the display of all the supermarket tabloids.

The headlines cry out. Each week, there are 10 new sightings of Elvis and
10 new encounters with extraterrestrials. There are 10 new “absolutely proven
effective” ways to take off weight and 10 new ways to conquer stress and depres-
sion. There are 10 new ways to tell if your partner has been cheating and, of
course, 10 new predictions by astrologers and psychics.

Extraterrestrials regularly kidnap us Earthlings but never send ransom notes.
Although they have the technology to fly between the stars, they apparently still
need to prod and poke us to figure out how we work—or don’t work. They’re
not all that stylish. If you can believe the photos and drawings in the tabloids,
they’ve been hopping around in the same flying saucers for half a century or
more. According to a TV interview with a man who claimed to be a kidnap
victim, these vehicles tend to be your “classic saucer-shaped silver metallic disk,
with a hump on top.” Meanwhile, we inferior humans have progressed. We have
evolved our modes of transportation from sleek cars with tail fins to boxy Scions
and Elements. We continuously update our iPods with the latest music and down-
load the newest ringtones into our camera cell phones. But the aliens keep flying
the same model flying saucers. They’re nothing to text home about.

Although we can find some humor in these tales of abduction by aliens, psychologists
and other scientists are very interested in the questions they raise about human nature
and the distinction between personal anecdotes (brief accounts of interesting or humorous
personal incidents or events) and science. What do we know about people who claim to
have been abducted by aliens? What standards or rules should we apply when we are try-
ing to sort out truth from fiction and decide whether we will believe the “kidnap victims”?

Many psychologists have studied the reported alien kidnappings, and one of their
conclusions is that the kidnappings never occurred. Truth or Fiction Revisited: How-
ever, the people making the claims are not necessarily mentally ill, nor are they even
lying (Clancy et al., 2002). By and large, these are people who have “remembered” their
“experiences” while undergoing therapy, often under hypnosis. Tales of alien abduction
are widely known throughout our culture, so it is not at all surprising that the “memories”
of kidnap victims would tend to coincide (Meyersburg et al., 2009; Swami et al., 2009).

“Abductees” generally claim that they are awakened in their sleep by the aliens and
unable to move. Psychologists know that many of our voluntary muscles—the ones
involved in movement—are “paralyzed” when we sleep, which is why we usually don’t
thrash about when we dream (Clancy, 2008; Forrest, 2008). Hallucinations—that is, seeing
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A great many people think they
are thinking when they are merely
rearranging their prejudices.

WILLIAM JAMES

Mental fight means thinking
against the current, not with it.
It is our business to puncture
gas bags and discover the seeds
of truth.

VIRGINIA WOOLF
i

Critical thinking An approach to
the examination of arguments based
on skepticism, logical analysis, and
insistence upon the importance of
empirical evidence.
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and hearing things that are not really there—are quite common as we are waking from a
sleep-paralyzed state, and it seems that the reported experiences of abductees fit the pattern.

Psychologists also know that people are quite open to suggestion (Bernstein &
Loftus, 2009; Clark & Loftus, 1996). Memories are not perfect snapshots. When trial
witnesses are asked leading questions—that is, questions that might encourage them to
recall events in a certain way—the opposing attorney will usually object (“Leading the
witness, your Honor”). Sometimes, the person interviewing the supposed kidnap victim
asks leading questions, looking for experiences with aliens.

All in all, “UFO memories may be constructed from bits and pieces of sleep-related
hallucinations, nightmares, and media attention and fixed solidly into place with the
suggestion of hypnosis and the validation of support groups” (Clark & Loftus, 1996,
p. 294). Abductees may also be trying to escape, temporarily, from their humdrum
lives—just as the buyers of supermarket tabloids might be doing (Clancy et al., 2002).

Psychologists have thus worked to explain how it is possible that many people
report being abducted by aliens and being subjected to tests by them. But what of the
evidence? Is there or is there not evidence that people have been abducted by aliens?

In a 2005 interview on the PBS show Nova, astronomer Carl Sagan noted that the
evidence is almost entirely anecdotal.

Someone says something happened to them . . . And, people can say anything. The
fact that someone says something doesn’t mean it’s true. Doesn’t mean they’re lying,
but it doesn’t mean it’s true. . . . To be taken seriously, you need physical evidence that
can be examined at leisure by skeptical scientists: a scraping of the . . . ship, and the
discovery that it contains [chemicals] that aren’t present on Earth, . .. Or material of
absolutely bizarre properties of many sorts. . . . There are many things like that that
would instantly give serious credence to an account. But there’s no scrapings, no inte-
rior photographs, no filched page from the captain’s log book. All there are are stories.

In sum, when we think critically about the stories in the supermarket tabloids,
we usually find that they fall short of any reasonable requirements of evidence. In this
chapter, we will see how scientists, as in the case of so-called alien abductions, sort
out truth from fiction. Scientists, including psychologists, begin with an attitude of
skepticism—a hallmark of critical thinking. Critical thinking is our first topic, a topic
of crucial importance to you in your study of science and of just as crucial importance
throughout your daily life. Then we will see how psychologists go about gathering evi-
dence through various methods of research.

THINKING LIKE A PSYCHOLOGIST

Let’s look at the world through the eyes of the psychologist. Psychologists are guided
by scientific principles, and as noted earlier, one hallmark of science is critical thinking.
Question |:What is critical thinking? Critical thinking has many meanings. On one
level, it means taking nothing for granted. It means not believing things just because
they are in print or because they were uttered by authority figures or celebrities. It means
not necessarily believing that it is healthful to express all of your feelings just because a
friend in therapy urges you to do so. On another level, critical thinking refers to a pro-
cess of thoughtfully analyzing and probing the questions, statements, and arguments of
others. It means examining definitions of terms, examining the premises or assumptions
behind arguments, and then scrutinizing the logic with which arguments are developed.

The goals of critical thinking involve fostering the following thinking skills
(Halpern, 2007; Sternberg, 2007):

* Development of skepticism about explanations and conclusions.
® The ability to inquire about causes and effects.

* Increased curiosity about behavior.

* Knowledge of research methods.

e The ability to analyze arguments critically.
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Principles of Critical Thinking

Let’s consider some principles of critical thinking that can help you in college
and beyond:

1.

. Examine definitions of terms: Some statements are true when a term

Be skeptical: Keep an open mind. Politicians and advertisers try to per-
suade you. Even research reported in the media or in textbooks may take
a certain slant. Extend this principle to yourself. Are some of your own
attitudes and beliefs superficial or unfounded? Accept nothing as the
truth until you have examined the evidence.

is defined in one way but not when it is defined in another way.
Consider the statement, “Head Start programs have raised children’s
IQs.” The correctness of the statement depends on the definition of
IQ. (You will see later in the text that IQ has a specific meaning and
is not exactly the same as intelligence.)

Examine the assumptions or premises of arguments: Consider the state-
ment that one cannot learn about human beings by engaging in research
with animals. One premise in the statement seems to be that human
beings are not animals. We are, of course. (Would you rather be a plant?)

Be cautious in drawing conclusions from evidence: For many years,

studies had shown that most clients who receive psychotherapy improve. It
was therefore generally assumed that psychotherapy worked. Some 40 years
ago, however, psychologist Hans Eysenck pointed out that most psychologi-
cally troubled people who did not receive psychotherapy also improved. The
question thus becomes whether people receiving psychotherapy are more likely
to improve than those who do not. Current research on the effectiveness of
psychotherapy therefore carefully compares the benefits of therapy techniques
to the benefits of other techniques or of no treatment at all. Be especially skep-
tical of anecdotes. When you hear “I know someone who. . .,” ask yourself
whether this one person’s reported experience is satisfactory as evidence.

Consider alternative interpretations of research evidence: Does alcohol cause
aggression? Later in this chapter we report evidence that there is a clear con-
nection, or correlation, between alcohol and aggression. For example, many
people who commit violent crimes have been drinking. But does the evidence
show that drinking causes aggression? Might other factors, such as gender, age,
or willingness to take risks, account for both drinking and aggressive behavior?

Do not oversimplify: Most human behavior involves complex interactions
of genetic and environmental influences. Also consider the issue of whether
psychotherapy helps people with psychological problems. A broad answer
to this question—a simple yes or no—might be oversimplifying. It is more
worthwhile to ask: What type of psychotherapy, practiced by whom, is most
helpful for what kind of problem?

Do not overgeneralize: Consider the statement that one cannot learn about
human beings by engaging in research with nonhuman animals. Is the truth of
the matter an all-or-nothing issue? Are there certain kinds of information we
can obtain about people from research with animals? What kinds of things are
you likely to learn only through research with people?

Apply critical thinking to all areas of life: A skeptical attitude and a demand
for evidence are not only useful in college but are of value in all areas of life.
Be skeptical when you are bombarded by TV commercials, when political
causes try to sweep you up, and when you see the latest cover stories about
Elvis and UFO sightings in supermarket tabloids. How many times have you
heard the claim “Studies have shown that . ..”? Perhaps such claims sound
convincing, but ask yourself: Who ran the studies? Were the researchers
neutral scientists, or were they biased toward obtaining certain results?

In my view, an unexamined faith
is not worth having, for funda-
mentalism and uncritical certitude
entail the rejection of one of the
great human gifts: that of free
will, of the liberty to make up our
own minds based on evidence and
tradition and reason.

JON MEACHEM
i
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A CLOSER LOOKeREAL LIFE

THINKING CRITICALLY ABOUT PSYCHOLOGICAL 1. In this instance, do “judge the book by its cover.” Does the

ADVICE ONTHE INTERNET: ARETHERE ANY website look well organized? Do the links within the webpages
QUICK FIXES? work? A credible website will look professional and will be
i ) well maintained.
sl szt el 2. Ignore websites that make extravagant claims. If it sounds too
www.cdc.gov good to be true, it probably is. No method helps everyone who tries
www.suicide.org it. Very few methods work overnight.
http://www.nimh.nih.gov/health/topics/index.shtml 3. Check the credentials of the people who posted the informa-

tion. Be suspicious if the author’s title is “Dr.” and is placed
before the name. The degree could be a phony doctorate
bought through the mail. It is better if the “doctor” has a

http://panicdisorder.about.com/
www.depression.com

www.apa.org Ph.D., Psy.D., M.D., or Ed.D. after her or his name.
These are just a few of the websites offering psychological advice 4. Check authors’ affiliations. Professionals who are affiliated with
that have flooded the Internet in recent years. These happen to colleges, universities, clinics, and hospitals may have more to
be reliable. However, lonely people, anxious people, depressed offer than those who are not.
people, confused people, and people with sexual problems surf the 5. Check the evidence reported on the website. Unscientific
Internet every day in hope of finding a website that will provide the websites (and books) usually make extensive use of personal
answer to their problems. How can they evaluate the merits of anecdotes—unsupported stories or case studies about fantas-
the websites they find? tic results with one or a few individuals. Responsible helping
There are no easy answers. Many of us believe the things we professionals test the effectiveness of techniques with large
see posted, and anecdotes about how Tyrone lost 30 pounds in numbers of people. They carefully measure the outcomes.
2 months and how Maria learned to read her textbooks 10 times They use cautious language. For example, they say “It appears
more rapidly—and increased her comprehension!—can have a that...” or “It may be that....”
powerful allure. 6. Check the reference citations for the evidence.
Be on guard. A price we pay for Legitimate research is reported in the journals or on

freedom of speech is that nearly
anything can wind up posted on
a website or in print (Wu, 2009).
Authors can make extravagant claims
with little fear of punishment. They
can lie about the effectiveness of
a new cure for acne or for feelings
of depression as easily as they
can lie about sightings of Elvis
Presley or UFOs.

How can you protect yourself?
Try some critical thinking:

the websites you will find in the References section

of this book. If there are no links to reference

citations or if the references look
suspicious, you should be suspi-
cious, too.

7. Ask your instructor for advice
on what to do, where to go
(electronically, perhaps),
whom to talk to, what to read.

. Talk to someone in your
college or university
counseling center.

© Getty Images/Inspirestock RF/Jupiterimages
0o

LearningConnections e THINKING LIKE A PSYCHOLOGIST

ACTIVE REVIEW (1) Critical thinking involves the devel- ~ CRITICAL THINKING Why do people find it difficult to
opment of about explanations and conclusions.  challenge authority figures?

(2) Critical thinkers are cautious about drawing

from evidence.

REFLECT AND RELATE Who are the authority figures who
try to shape your ideas in your own life? Would you insist
that an authority figure provide scientific evidence for his or
her views? Why or why not?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
-
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These are the kinds of principles that guide psychologists’ thinking as they observe
behavior, engage in research, or advise clients on how to improve the quality of their
lives. Perhaps these principles will help you improve the quality of your own life.

How PSYCHOLOGISTS STUDY
BEHAVIOR AND MENTAL PROCESSES

Consider some questions of interest to psychologists: Does alcohol cause aggression?
Why do some people hardly ever think of food, whereas others are obsessed with it
and snack all day long? Why do some unhappy people attempt suicide, whereas others
seek ways of coping with their problems? Does having people of different ethnic back-
grounds collaborate in their work serve to decrease or increase feelings of prejudice?

Many of us have expressed opinions—including some strong opinions—on ques-
tions like these. Various psychological theories also suggest possible answers. Modern
psychology aims to be an empirical science, however. In an empirical science, we can-
not test assumptions about the behavior of cosmic rays, chemical compounds, cells, or
people unless we observe and measure that behavior. Assumptions must be supported
by evidence. Strong arguments, personal stories, reference to authority figures, and
even tightly knit theories are not adequate as scientific evidence. The guiding principle
behind this kind of skepticism is the scientific method.

The Scientific Method: Putting ldeas to the Test

Question 2: What is the scientific method? The scientific method is an organized
way of using experience and testing ideas to expand and refine knowledge. Psycholo-
gists do not necessarily follow the steps of the scientific method as we might follow a
recipe in a cookbook. However, modern research ideally is guided by certain principles.

Psychologists usually begin by formulating a research question. Research questions
can have many sources. Our daily experiences, psychological theory, and even folklore
all help generate questions for research. Consider some questions that may arise from
daily experience. Daily experience in using day-care centers may motivate us to conduct
research on whether day care affects the development of social skills or the bonds of
attachment between children and mothers. Social cognitive principles of observational
learning may prompt research on the effects of TV violence.

Research questions may also arise from common knowledge. Consider familiar
adages such as “misery loves company,” “opposites attract,” and “seeing is believing.”
Psychologists may ask: Does misery love company? Do opposites attract? Can people
believe what they see?

A research question may be studied as a question or reworded as a hypothesis
(see Figure 2.1) m. A hypothesis is a specific statement about behavior or mental pro-
cesses that is testable through research. A nontestable hypothesis might be whether or
not angels exist. Consider hypotheses within the science of psychology: A hypothesis
about day care might be that preschoolers who are placed in day care will acquire
greater social skills in relating to peers than preschoolers who are cared for in the home.
A hypothesis about TV violence might be that elementary schoolchildren who watch
more violent TV shows tend to behave more aggressively toward their peers.

Psychologists next examine the research question or test the hypothesis through
controlled methods such as the experiment, which we’ll discuss shortly. For example, we
could take a group of preschoolers who attend day care and another group who do not,
and introduce each to a new child in a controlled setting such as a child-research center.
We could then observe how children in each group interact with the new acquaintance.

Psychologists draw conclusions about their research questions or the accuracy of
their hypotheses on the basis of their observations or findings. When their observations
do not bear out their hypotheses, they may modify the theories from which the hypoth-
eses were derived. Research findings often suggest refinements to psychological theories
and, consequently, new avenues of research.

In our research on day care, we would probably find that children in day care show
greater social skills than children who are cared for in the home (Belsky et al., 2001).

HOW PSYCHOLOGISTS
STUDY BEHAVIOR AND
MENTAL PROCESSES

Science is a way of thinking
much more than it is a body
of knowledge.

CARL SAGAN
=

Psychological theory
Daily experiences
Commonly held beliefs
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Figure 2.1 m The Scientific Method
The scientific method is a systematic
way of organizing and expanding
scientific knowledge.

Empirical science A science that
obtains evidence by experience
or experimentation.

Scientific method An approach to
acquiring or confirming knowledge
that is based on gathering measurable
evidence through observation and
experimentation. Evidence is often
obtained to test hypotheses.

Hypothesis Within the science of
psychology, a specific statement about
behavior or mental processes that is
testable through research.
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34 We would probably also find that more aggressive children spend more time watching

CHAPTER 2 TV violence.
SORTING TRUTH FROM FICTION As psychologists draw conclusions from research evidence, they are guided by
IN PSYCHOLOGY principles of critical thinking. For example, they try not to confuse correlations—

or associations—between findings with cause and effect. Although more aggressive
children apparently spend more time watching violent TV shows, it may be erroneous
to conclude from this kind of evidence that TV violence causes aggressive behavior.
Perhaps a selection factor is at work—because the children studied choose (select) for
themselves what they will watch. Perhaps more aggressive children are more likely than
less aggressive children to tune in to violent TV shows.

To better understand the effects of the selection factor, consider a study on the
relationship between exercise and health. Imagine that we were to compare a group of
people who exercised regularly with a group of people who did not. We might find that
the exercisers were physically healthier than the couch potatoes.
But could we conclude without doubt that exercise is a causal
factor in good health? Perhaps not. The selection factor—the
fact that one group chose to exercise and the other did not—
could also explain the results. Perhaps healthier people are more
likely to choose to exercise. As we will see in the section on
experimentation, psychologists could control for the selection
factor in a study on the effects of exercise by randomly assign-
ing some people to a specific kind of exercise and assigning
other people to another type of exercise or to no exercise at all.
Then after a reasonable period of time had passed, they could
assess the results in physical terms, such as weight gain or loss,
and in psychological terms, such as changes in levels of anxiety
or depression.

Some psychologists include the publication of research
Will you soon be using your camera cell phone to snap a reports in professional journals as a crucial part of the sci-
picture of someone, send it to a lab for analysis, and get a entific method. Researchers are obligated to provide enough
report back on the person? View the video to understand details of their work so that others will be able to repeat or
more about the scientific method in action. replicate it to see whether the findings hold up over time and
with different participants. Publication of research also per-
mits the scientific community at large to evaluate the methods
and conclusions of other scientists.

Video Connections—Facial Analysis—The
Scientific Method in Action

Samples and Populations: Hitting the Target Population

Consider a piece of history that never quite happened: The Republican candidate Alf
Landon defeated the incumbent president, Franklin D. Roosevelt, in 1936. Or at least
Landon did so in a poll conducted by a popular magazine of the day, the Literary
Digest. In the actual election, however, Roosevelt routed Landon by a landslide of
11 million votes. Truth or Fiction Revisited: It is true that you could survey millions
of voters and still not predict the outcome of a presidential election. In effect, the Digest
accomplished something like this when they predicted a Landon victory. How was so
great a discrepancy possible?
The Digest, you see, had surveyed voters by phone. Today, telephone sampling
is a widely practiced and reasonably legitimate polling technique. But the Digest
poll was taken during the Great Depression, when people who had telephones
were much wealthier than those who did not. People at higher income levels
are also more likely to vote Republican. No surprise, then, that the over-
whelming majority of those sampled said they would vote for Landon.
Question 3: How do psychologists use samples to represent
populations? The Digest poll failed because of its method of sampling.
A sample is a segment of a population that must be drawn so that it
accurately represents that population. Only representative samples
allow us to generalize—or extend—our findings from research sam-
ples to target populations, such as U.S. voters, and not subgroups,
such as Southern Californians or European American members of
the middle class.

Does this
telephone
make me
look rich?

© Retrofile/Getty Images
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PROBLEMS IN GENERALIZING FROM PSYCHOLOGICAL RESEARCH

Many factors must be considered when interpreting the accuracy of the results of scien-
tific research. One is the nature of the research sample.

Later in the chapter, we consider research in which the participants were drawn
from a population of college men who were social drinkers. That is, they tended to
drink at social gatherings but not when alone. Whom do college men represent other
than themselves? To whom can we extend, or generalize, the results? For one thing,
the results may not extend to women, not even to college women. In the chapter on
consciousness, for example, we will learn that alcohol affects women more quickly
than men.

In addition, compared to the general adult male population, college men tend to be
younger and score higher on intelligence tests. We cannot be certain that the findings
extend to older men or to those with lower intelligence test scores, although it seems
reasonable to assume they do. Social drinkers may also differ biologically and psycho-
logically from alcoholics, who have difficulty controlling their drinking. Nor can we be
certain that male college social drinkers represent people who do not drink at all.

By and large, we must also question whether findings of research with men
can be generalized to women and whether research with European American men
can be extended to members of ethnic minority groups. For example, personality
tests completed by European Americans and by African Americans may need to be
interpreted in diverse ways if accurate conclusions are to be drawn. The well-known
Kinsey studies on sexual behavior (Kinsey et al., 1948; Kinsey et al., 1953) did
not adequately represent African Americans, low-income people, older people, and
numerous other groups.

RANDOM AND STRATIFIED SAMPLING

One way to achieve a representative sample is by means of random sampling. In a
random sample, each member of a population has an equal chance of being selected to
participate. Researchers can also use a stratified sample, which is selected so that iden-
tified subgroups in the population are represented proportionately in the sample. For
instance, 13% of the American population is African American. A stratified sample
would thus be 13% African American. As a practical matter, a large randomly selected
sample will show reasonably accurate stratification. For example, a random sample
of 1,500 people will represent the broad American population reasonably well. How-
ever, a sample of 20 million drawn either in the North or the South or the East or the
West will not.

Large-scale magazine surveys of sexual behavior have asked readers to fill out and
return questionnaires. Although many thousands of readers completed the question-
naires and sent them in, did the survey respondents represent the American population?
Probably not. These and similar studies may have been influenced by volunteer bias.
People who offer or volunteer to participate in research studies differ systematically
from people who do not. In the case of research on sexual behavior, volunteers may
represent subgroups of the population—or of readers of the magazines in question—
who are willing to disclose intimate information and therefore may also be likely to be
more liberal in their sexual behavior (Rathus et al., 2011). Volunteers may also be more
interested in research than other people, as well as have more spare time. How might
such volunteers differ from the population at large? How might such differences slant
or bias the research outcomes?

As we discuss in the next section, another bias in the case study and survey
methods of research is social desirability. That is, many people involved in research
studies tend to tell the interviewer what they think the interviewer would like to
hear and not what they really think. You can gain insight into whether you tend to
express your genuine feelings or socially desirable answers by completing the nearby
Social-Desirability Scale.

Methods of Observation: The Better to See You With

Many people consider themselves experts on behavior and mental processes. How
many times, for example, have you or someone else been eager to share a life experi-
ence that proves some point about human nature?
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MENTAL PROCESSES

All generalizations are dangerous,
even this one.

ALEXANDRE DUMAS
i

Correlation An association or
relationship among variables, as we
might find between height and weight or
between study habits and school grades.

Selection factor A source of bias that
may occur in research findings when
participants are allowed to choose for
themselves a certain treatment in a
scientific study.

Replicate Repeat, reproduce, copy.
Sample Part of a population.

Population A complete group of
organisms or events.

Generalize To extend from the
particular to the general; to apply
observations based on a sample
to a population.

Random sample A sample drawn
so that each member of a population
has an equal chance of being selected
to participate.

Stratified sample A sample drawn
so that identified subgroups in
the population are represented
proportionately in the sample.

Volunteer bias A source of bias or
error in research reflecting the prospect
that people who offer to participate in
research studies differ systematically
from people who do not.
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SELF ASSESSMENT

Dare You Say What You Think? The Social-Desirability Scale

One of the problems researchers encounter during surveys

and case studies is that of social desirability. That is, people
being interviewed may tell the researcher what they think the
researcher wants to hear and not what they really believe. In
doing so, they may provide the so-called socially desirable
answer—the answer they believe will earn the approval of the
researcher. Falling prey to social desirability may cause us to dis-
tort our beliefs and experiences in interviews and psychological
tests. The bias toward responding in socially desirable directions
is a source of error in the case study and survey methods.

What about you? Do you say what you think, or do you tend

to misrepresent your beliefs to earn the approval of others? Do
you answer questions honestly, or do you say what you think
other people want to hear?

You can complete the Social-Desirability Scale devised by

Crowne and Marlowe to gain insight into whether you have a
tendency to produce socially desirable responses.

Directions: Read each item and decide whether it is true (T) or
false (F) for you. Try to work rapidly and answer each question by
circling the T or the F. Then turn to the scoring key in the appendix

T F 13. No matter whom I'm talking to, I'm always a
good listener.

—

14. | can remember “playing sick” to get out of something.

T F 15. There have been occasions when | have taken
advantage of someone.

T 16. I'm always willing to admit it when | make a mistake.

T 17. | always try to practice what | preach.

T 18. | don't find it particularly difficult to get along with
loudmouthed, obnoxious people.

T F 19. | sometimes try to get even rather than forgive
and forget.

T F 20.When | don’t know something | don’t mind at all
admitting it.

T F 21.1 am always courteous, even to people who
are disagreeable.

T F 22. At times | have really insisted on having things my
own way.

T F 23. There have been occasions when | felt like smash-

to interpret your answers. ing things.
T F 1. Before voting, | thoroughly investigate the qualifica- T F 24.1 would never think of letting someone else be pun-
tions of all the candidates. ished for my wrongdoings.
T [F 2. | never hesitate to go out of my way to help someone T F 25. | never resent being asked to return a favor.
in trouble. T F 26. 1 have never been irked when people expressed
T F 3. It is sometimes hard for me to go on with my work if ideas very different from my own.
I'am not encouraged. T F 27.1 never make a long trip without checking the safety
T 4. | have never intensely disliked anyone. of my car.
T 5. On occasions | have had doubts about my ability to T F 28. There have been times when | was quite jealous of
succeed in life. the good fortune of others.
T 6. | sometimes feel resentful when | don't get my way. T F 29.1 have almost never felt the urge to tell someone off.
T 7. | am always careful about my manner of dress. T F 30. 1 am sometimes irritated by people who ask favors
T 8. My table manners at home are as good as when | eat of me.
out in a restaurant. T F 31. 1 have never felt that | was punished without cause.
T F 9. If | could get into @ movie without paying and be T F 32. 1 sometimes think when people have a misfortune
sure | was not seen, | would probably do it. they only got what they deserved.
T F 10.On a few occasions, | have given up something T F 33. 1 have never deliberately said something that hurt
because | thought too little of my ability. someone’s feelings.
T F 11.1 like to gossip at times. }
) ) ) Source: D. P. Crowne and D. A. Marlowe, A new scale of social
T F 12 Thelre have bee.n times when | felt like rebelling desirability independent of pathology, Journal of Consulting
against people in authority even though | knew they Psychology, 24 (1960): 351. Copyright 1960 by the American
were right. Psychological Association.

Indeed, we see much during our lifetimes. However, our personal observations
tend to be fleeting and unsystematic. We sift through experience for the things that
interest us. We often ignore the obvious because it does not fit our assumptions about
the way things ought to be. Scientists, however, have devised more controlled ways
of observing others. Question 4: What methods of observation do psychologists
use? In this section, we consider three methods of observation widely used by psycholo-
gists and other behavioral scientists: the case study, survey, naturalistic observation, and
brain imaging methods.
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CASE STUDY

We begin with the case study method because our own informal ideas about human

nature tend to be based on case studies, or information we collect about individuals and

small groups through interviews, questionnaires, and psychological tests. But most of

us gather our information haphazardly. We often see only what we want to see. Ideally,

psychologists attempt to gather information about individuals more carefully.
Case studies are sometimes used to investigate rare occurrences,

as in the case of “Eve,” immortalized in the film The Three Faces of

Eve. Eve was an example of a person with multiple personalities

(technically termed dissociative identity disorder). “Eve White”

was a mousy, well-intentioned woman who had two other “per-

sonalities” living inside her. One was “Eve Black,” a promiscu-

ous personality who emerged now and then to take control of

her behavior. The third personality, “Jane,” was a well-adjusted

woman who integrated parts of Eve White and Eve Black.
Case studies can provide compelling portraits of indi-

viduals, but they also have some sources of inaccuracy.

For example, there are gaps and factual inaccuracies in

people’s memories (Bernstein & Loftus, 2009). People

may also distort their pasts due to social desirability or

because they want to remember things in certain ways.

Interviewers may also have certain expectations and

may subtly encourage participants to fill in gaps in ways

that are consistent with these expectations. Psychoana-

lysts, for example, have been criticized for guiding people

who seek their help into viewing their own lives from the psychodynamic perspective

(Hergenhahn, 2009). No wonder, then, that many people provide “evidence” that is

consistent with psychodynamic theory—such as, “My parents’ inept handling of my

toilet training is the source of my compulsive neatness.” However, interviewers and

other kinds of researchers who hold any theoretical viewpoint run the risk of indirectly

prodding people into saying what they want to hear.

THE SURVEY

In the good old days, we had to wait until the wee hours of the morning to learn
the results of local and national elections. Throughout the evening and early morn-
ing hours, suspense would build as ballots )

from distant neighborhoods and states were =

tallied. Nowadays, we are barely settled with -,_; 1!'_
an after-dinner cup of coffee on election night "
when reporters announce that a computer has
examined the ballots of a “scientifically selected
sample” and predicted the next president of the
United States. All of this may occur with less
than 1% of the vote tallied.

Just as computers and pollsters predict elec-
tion results and report national opinion on the
basis of scientifically selected samples, psycholo-
gists conduct surveys to learn about behavior and
mental processes that cannot be observed in the
natural setting or studied experimentally. Psychol-
ogists conducting surveys may employ question-
naires and interviews or examine public records.
One of the advantages of the survey is that by dis-
tributing questionnaires and analyzing answers
with a computer, psychologists can study many
thousands of people at a time (Schwartz, 2007).

Alfred Kinsey of Indiana University and his colleagues published two surveys of sex-
ual behavior, based on interviews, that shocked the nation. These were Sexual Bebhavior
in the Human Male (1948) and Sexual Behavior in the Human Female (1953). Kinsey
reported that masturbation was virtually universal in his sample of men at a time when
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Case study A carefully drawn biography
that may be obtained through interviews,
questionnaires, and psychological tests.

Survey A method of scientific
investigation in which a large sample
of people answer questions about their
attitudes or behavior.

Investigating Human Sexuality In the film
biography Kinsey, Liam Neeson played Alfred
Kinsey, the scientist who investigated human
sexuality during a time when even talking
about sex was considered indecent.
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Naturalistic observation A scientific
method in which organisms are observed
in their natural environments.

Naturalistic Observations Jane Goodall's
naturalistic observations revealed that
chimpanzees—Ilike humans—use tools and
greet one another with a kiss.

masturbation was still widely thought to impair health. He also reported that about one
woman in three who was still single at age 25 had engaged in premarital intercourse.

Surveys, like case studies, have various sources of inaccuracy (Schwartz, 2007).
People may recall their behavior inaccurately or purposefully misrepresent it. Some
people try to ingratiate themselves with their interviewers by answering in what they
perceive to be the socially desirable direction. The Kinsey studies all relied on male
interviewers, for example. It has been speculated that female interviewees might have
been more open and honest with female interviewers. Similar problems may occur
when interviewers and the people surveyed are from different ethnic or socioeconomic
backgrounds. Other people may falsify their attitudes and exaggerate their problems to
draw attention to themselves or intentionally foul up the results.

Consider some examples of survey measurement errors caused by inaccurate self-
reports of behavior. If people brushed their teeth as often as they claimed and used the
amount of toothpaste they indicated, three times as much toothpaste would be sold in
the United States as is actually sold (Koerber et al., 2006). People also appear to over-
report the degree to which they follow doctors’ orders (Wilson et al., 2009) and to
underreport how much they smoke (Swan et al., 2007). Why do you think this is so?

INTERNET SURVEYS Many surveys today are conducted over the Internet. The web-
sites of magazines such as Cosmopolitan and Elle frequently encourage visitors to fill
out online questionnaires, for example. Professional psychologists also use the Internet
to conduct research.

One Internet study sought to determine which psychotherapists were considered
most influential among practitioners of psychotherapy today (Cook et al., 2009). The
research group targeted readers of a psychotherapy magazine, the Psychotherapy Net-
worker (PN). They justified their choice by pointing out that the magazine received the
“esteemed” National Magazine Award and was named by the Chicago Tribune as “one
of the 50 Best Magazines in America.” They e-mailed some 22,000 readers—about 40%
of the readership who had listed e-mail addresses, and the magazine editor also wrote
the membership, endorsing the survey. About 13% of readers contacted (2,902 readers)

consented to participate, and the responses of 2,647 readers were analyzed. The
researchers compared the responses of psychologists and others, including social
workers, counselors, and so on. Cognitive therapist Aaron Beck was considered
most influential by psychologists, mentioned by nearly one psychologist in four
(24.1%) but only by about one in nine (11.7%) nonpsychologists. The most
influential psychotherapist overall was Carl Rogers, with mentions by nearly
one psychotherapist in five, whether psychologist or nonpsychologist. We will
discuss Aaron Beck and Carl Rogers in Chapter 16—“Methods of Therapy.”
Let’s say you’re looking to be a critical thinker. Would you agree that
the readers of PN are representative of psychologists in general? Why or
why not? What of readers who chose to participate? Do they represent
all readers of PN? Why or why not? What sampling problems did the
researchers have? Do you imagine that these problems would apply to
other Internet studies? Why or why not?

NATURALISTIC OBSERVATION

You use naturalistic observation—that is, you observe people in their
natural habitats—every day. So do psychologists and other scientists. Natu-
ralistic observation has the advantage of allowing psychologists and other
scientists to observe behavior where it happens, or “in the field.” In doing so,
researchers use unobtrusive measures to avoid interfering with the behaviors
they are observing. For example, Jane Goodall has observed the behavior of
chimpanzees in their natural environment to learn about their social behav-
ior, sexual behavior, use of tools, and other facts of chimp life (Peterson,
2006; Pusey et al., 2008). Her observations have shown us that (a) we were
incorrect to think that only humans use tools and (b) kissing on the lips, as
a greeting, is apparently used by chimpanzees as well as by humans.

Jane Goodall observed her chimpanzees with her own eyes. As we see next, other
researchers might take images of things going on in the brains of chimpanzees—and
humans—while they are thinking.

© Bruce Coleman Inc./Alamy
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In Profile

His parents named him Francis. | think of him as
Mr. Measurement.

Englishman Sir Francis Galton (1822-
1911) was reading and writing by the age of
2Y. He read Shakespeare for pleasure at the
age of 7. He invented weather maps and coined
the now-familiar climate terms high, low, and
front. He innovated the use of fingerprint-
ing for purposes of identification. He was also
Charles Darwin’s cousin. Independently wealthy, young Galton
attended medical school for a while and then dropped out. He
traveled in the Middle East and Africa and mapped out previ-
ously uncharted territories. He assumed that intelligence could
be measured by means of sensory sharpness (it cannot) and
constructed devices to measure the keenness of the senses. He
also believed that intelligence was inherited and founded the
eugenics movement, which proposed that only bright people
should mate. In fact, he wanted the British government to pay
people who shared desirable traits to marry and bear children.
These views have since caused him to be branded as exclusion-
ary and racist.

SIR FRANCIS GALTON

But Galton’s fascination with measurement led
to many positive innovations in the field of psychol-
ogy, such as the use of questionnaires and twin
studies. He invented the use of the correlational
method so that there would be a mathematical way
to see what goes with what—that is, the relation-
ship between variables, as discussed on page
41. For example, he sought ways to measure the
amount of boredom in the audience at scientific
lectures—an undertaking that probably did not

heighten his popularity with his fellow scientists. He
also sought to measure the effectiveness of prayers (he con-
cluded that they were ineffective) and to determine which nation
had the world’s most attractive women. He chose his native
England, mistakenly assuming that the local standards for beauty
were universal.

Despite Galton’s missteps, observation and the measurement
of observations are keys to the scientific method. Much of what
Galton taught, such as the use of questionnaires and the correla-
tional method, remains in use today.

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about Sir Francis Galton.
-

© The Granger Collection, New York

IMAGING THE BRAIN

“Gage is no longer Gage,” said those who had known him before the accident. There
are many key characters in the history of psychology, and some of them did not arrive
there intentionally. One of these was a railroad worker, Phineas Gage, who was help-
ing our young nation stretch from coast to coast. Gage was admired by his friends and
his coworkers. But all that changed one day in 1848. While he was tamping down the
blasting powder for a dynamite charge, Gage accidentally set the powder off. The inch-
thick metal tamping rod shot upward through his cheek and brain and out the top of

his head (see Figure 2.2) m.

Reprinted with permission from Damasio, H., Gravowski, T., Frank, R., Galaburda,
AM., Dumusio, AR.: “The Return of Phineas Gage: Clues About the Brain from
the Skull of a Famous Patient.” Science, 264: 1102—1105, © 1994. Department
of Neurology and Image Analysis Facility, University of lowa.

Figure 2.2 m Two Views of Phineas
Gage The drawing shows the trajectory of
a tamping rod through his head. The photo
shows him holding the rod, blinded in the left
eye.""Here is business enough for you” Gage
allegedly told the first doctor to treat him
after a premature detonation on a railroad
building site turned the rod into a missile.
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Figure 2.3 m Brain Imaging

Techniques Part A Shows a CAT scan,
part B a PET scan, and part C an fMRI.

If the trajectory of the rod had been slightly different, Gage would have died.
Although Gage fell back in a heap, he was miraculously alive. His coworkers watched
in shock as he stood up a few moments later and spoke. While the local doctor mar-
veled at the hole through Gage’s head, Gage asked when he’d be able to return to work.
Two months later, Gage’s external wounds had healed, but the psychological wounds
were now obvious. Gage had become undependable, foul-mouthed, and ill-mannered.

Generations of researchers—psychologists, physicians, biologists, neuroscientists—
have wondered how the changes in Gage’s personality might have been caused by the dam-
age to his brain. Perhaps the trajectory of the rod spared parts that are involved in language
and movement but damaged areas connected with personality and emotional response.

When Gage had his accident, the only ways to look into the brain were to drill
holes or crack it open, neither of which would have contributed to the well-being of
the participant. But researchers today use computers to generate images of parts of the
brain without invading it. A number of imaging methods are in use.

As shown in Figure 2.3 m, computerized axial tomography, or a CAT scan, passes a
narrow X-ray beam through the head and measures the structures that reflect the X-rays
from various angles, generating a three-dimensional image of the brain. The CAT scan
reveals deformities in shape and structure that are connected with blood clots, tumors,
and other health problems. Positron emission tomography (PET scan) forms a computer-
generated image of the activity of parts of the brain by tracing the amount of glucose
used (or metabolized) by these parts. More glucose is metabolized in more active parts of
the brain. In functional magnetic resonance imaging (fMRI), the person lies in a power-
ful magnetic field and is exposed to radio waves that cause parts of the brain to emit sig-
nals, which are measured from several angles. fMRI relies on subtle shifts in blood flow.
(More blood flows to more active parts of the brain, supplying them with oxygen.) fMRI
can record brain signals without the risk of radiation found in CAT and PET scans. The
PET scan and fMRI have been used by researchers to see which parts of the brain are
most active when we are, for example, listening to music, working out a math problem,
using language, or playing chess (Krueger et al., 2008; Newman et al., 2009; Stocco &
Anderson, 2008). fMRI has shown that people with the psychological disorder known
as schizophrenia have smaller prefrontal regions (see Figure 2.3) of the cortex than other
people but larger ventricles (hollow spaces) in the brain (Mata et al., 2009).

3 A. CAT scan
'~

Moving
x-ray
source

© Ohio Nuclear Corporation/SPL/Photo Researchers, Inc.

B. PET scan

© Spencer Grant/Stock Boston, Inc.

C. fMRI

e
Magnetic
rings

© CNRI/SPL/Photo Researchers, Inc.
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Research with PET scans and fMRIs suggests that the prefrontal part of the brain
is where we do much of the work in making plans and solving problems (Gilbert et
al., 2008; Wang et al., 2008). Many researchers refer to the prefrontal cortex as the
brain’s “executive center,” where we think about and develop solutions to verbal and
spatial problems.

Correlation: On How Things Go Together—or Not

Are people with higher intelligence more likely to do well in school? Are people with a
stronger need for achievement likely to climb higher up the corporate ladder? What is
the relationship between stress and health?

Such questions are often answered by means of the correlational method.
Question 5: What is the correlational method? By using the correlational method,
psychologists investigate whether observed behavior or a measured trait is related to,
or correlated with, another. Consider the variables of intelligence and academic per-
formance. These variables are assigned numbers such as intelligence test scores and
academic averages. Then the numbers are mathematically related and expressed as a
correlation coefficient. A correlation coefficient is a number between +1.00 and —1.00
that expresses the strength and direction (positive or negative) of the relationship
between two variables.

Studies report positive correlations between intelligence test scores and academic
achievement, as measured, for example, by grade point averages. Generally speaking,
the higher people score on intelligence tests, the better their academic performance
is likely to be. The scores attained on intelligence tests tend to be positively cor-
related (about +0.30 to +0.60) with academic achievement (see Figure 2.4) m. But
factors other than performance on intelligence tests also contribute to academic suc-
cess. These include desire to get ahead, self-discipline, ability to manage stress, and
belief in one’s ability to succeed (Duckworth & Seligman, 2005; Jennings et al., 2009;
Thomas, 2008).

Many correlations are negative correlations; that is, as one variable increases, the
other variable decreases. For example, there is a negative correlation between stress and
health. As the amount of stress affecting us increases, the functioning of our immune
system decreases. Under high levels of stress, many people show poorer health.

What kinds of correlations (positive or negative) would you expect to find among
behavior patterns such as the following: Churchgoing and crime? Language ability
and musical ability? Level of education and incidence of teenage pregnancy? Grades in
school and delinquency? Why?

Correlational research may suggest but does not prove cause and effect. For
instance, it may seem logical to assume that high intelligence makes it possible for
children to profit from education. Research has also shown, however, that education
contributes to higher scores on intelligence tests (Nisbett, 2009). Preschoolers who are
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Correlational method A mathematical
method of determining whether one
variable increases or decreases as
another variable increases or decreases.
For example, there is a correlation
between intelligence test scores and
grades in school.

Correlation coefficient A number
between +1.00 and -1.00 that expresses
the strength and direction (positive or
negative) of the relationship between
two variables.

Positive correlation A relationship
between variables in which one variable
increases as the other also increases.

Negative correlation A relationship
between two variables in which one
variable increases as the other decreases.

Figure 2.4 m Positive and Negative
Correlations When there is a positive
correlation between variables, as there

is between intelligence and achievement,
one increases as the other increases. By
and large, the higher people score on
intelligence tests, the better their aca-
demic performance is likely to be, as in the
diagram to the left. (Each dot represents an
individual’s intelligence test score and grade
point average.) But there is a negative cor-
relation between stress and health.As the
amount of stress we experience increases,
the functioning of our immune system tends
to decrease.
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Figure 2.5 m Correlational Relation-
ships, Cause, and Effect Correlational
relationships may suggest but do not dem-
onstrate cause and effect. In part A, there

is a correlation between variables X and

Y. Does this mean that either variable X
causes variable Y or that variable Y causes
variable X? Not necessarily. Other factors
could affect both variables X and Y. Con-
sider the examples of academic grades (vari-
able X) and juvenile delinquency (variable

Y) in part B.There is a negative correlation
between the two. Does this mean that poor
grades contribute to delinquency? Perhaps.
Does it mean that delinquency contributes
to poor grades? Again, perhaps. But there
could also be other variables—such as a
broken home, lack of faith in the educational
system, or peer influences—that contribute
both to poor grades and delinquency.

Experiment A scientific method that
seeks to confirm cause-and-effect
relationships by introducing independent
variables and observing their effects on
dependent variables.

Treatment In experiments, a condition
received by participants so that its effects
may be observed.

Independent variable A condition in
a scientific study that is manipulated so
that its effects may be observed.

Dependent variable A measure
of an assumed effect of an
independent variable.
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placed in stimulating Head Start programs later attain higher scores on intelligence
tests than age-mates who did not have this experience. The relationship between intel-
ligence and academic performance may not be as simple as we think. What of the link
between stress and health? Does stress impair health, or is it possible that people in
poorer health encounter more stress? (See Figure 2.5. m)

The Experimental Method: Trying Things Out

Question 6:What is the experimental method? Most psychologists agree that the
preferred method for answering questions about cause and effect is the experiment. In
an experiment, a group of participants obtains a treatment, such as a dose of alcohol,
a change in room temperature, or perhaps an injection of a drug. The participants are
then observed carefully to determine whether the treatment makes a difference in their
behavior. Does alcohol alter the ability to take tests, for example? What about differ-
ences in room temperatures and level of background noise?

Experiments are used whenever possible because they allow psychologists to
control the experiences of participants and draw conclusions about cause and effect
(Roediger & McCabe, 2007). A psychologist may theorize that alcohol leads to aggres-
sion because it reduces fear of consequences or because it energizes the activity levels
of drinkers (Sayette et al., 2009). She or he may then hypothesize that a treatment in
which participants receive a specified dosage of alcohol will lead to increases in aggres-
sion. Let’s follow the example of the effects of alcohol on aggression to further our
understanding of the experimental method.

INDEPENDENT AND DEPENDENT VARIABLES

In an experiment to determine whether alcohol causes aggression, participants are
given an amount of alcohol and its effects are measured. In this case, alcohol is an
independent variable. The presence of an independent variable is manipulated by the
experimenters so that its effects may be determined. The independent variable of alco-
hol may be administered at different levels, or doses, from none or very little to enough
to cause intoxication or drunkenness.

The measured results, or outcomes, in an experiment are called dependent variables.
The presence of dependent variables presumably depends on the independent variables.
In an experiment to determine whether alcohol influences aggression, aggressive behav-
ior would be a dependent variable. Other dependent variables of interest might include
sexual arousal, visual-motor coordination, and performance on intellectual tasks such
as defining words or doing numerical computations.

In an experiment on the relationships between temperature and aggression, tem-
perature would be an independent variable and aggressive behavior would be a depen-
dent variable. We could set temperatures from below freezing to blistering hot and
study its effects on aggression. We could also use a second independent variable such
as social provocation. That is, we could insult some participants but not others and see
whether insults affect their level of aggression. This method would allow us to study
how two independent variables—temperature and social provocation—affect aggres-
sion, singly and/or together.

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



EXPERIMENTAL AND CONTROL GROUPS

Ideal experiments use experimental groups and control groups. Participants in
experimental groups obtain the treatment. Members of control groups do not. Every
effort is made to ensure that all other conditions are held constant for both groups. This
method enhances the researchers’ ability to draw conclusions about cause and effect.
The researchers can be more confident that outcomes of the experiment are caused by
the treatments and not by chance factors or chance fluctuations in behavior.

For example, in an experiment on the effects of alcohol on aggression, members of
the experimental group would ingest alcohol, and members of the control group would
not (Eriksson, 2008). The researcher would then measure how much aggression was
expressed by each group. In a complex version of this experiment, different experimen-
tal groups might ingest different dosages of alcohol and be exposed to different types
of social provocations as well.

BLINDS AND DOUBLE BLINDS

One experiment on the effects of alcohol on aggression (Boyatzis, 1974) reported that
men at parties where beer and liquor were served acted more aggressively than men at
parties where only soft drinks were served. But participants in the experimental group
knew they had drunk alcohol, and those in the control group knew they had not. Aggres-
sion that appeared to result from alcohol might not have reflected drinking per se.
Instead, it might have reflected the participants’ expectations about the effects of alco-
hol. People tend to act in stereotypical ways when they believe they have been drinking
alcohol (Eriksson, 2008). For instance, men who have been drinking alcohol tend to
become less anxious in social situations, more aggressive, and more sexually aroused. To
what extent do these behavior patterns reflect the direct effects of alcohol on the body
and to what extent do they affect people’s beliefs about the effects of alcohol?

In medicine, physicians have sometimes given patients placebos (or “sugar pills”)
when the patient insisted on having a medical cure but the physician did not believe
that medicine was necessary. When patients report that placebos have helped them, it is
because they expected the pills to be of help and not because of the direct effect of the
pills on their bodies. Psychologists and other researchers have adopted the lore of the
sugar pill to sort out the effects of actual treatments from people’s expectations about
the effects of those treatments. Placebos are not limited to pills made of sugar. When
participants in psychological experiments are given placebos such as tonic water, but
they think they have drunk alcohol, we can conclude that changes in their behavior
stem from their beliefs about the effects of alcohol, not from the alcohol itself.

Well-designed experiments control for the effects of expectations by creating
conditions under which participants are unaware of, or blind to, the treatment. Yet
researchers may also have expectations. They may, in effect, be “rooting for” a cer-
tain treatment outcome, a phenomenon known as experimenter bias. For instance,
tobacco company executives may wish to show that cigarette smoking is harmless.
In such cases, it is useful if the people measuring the experimental outcomes are
unaware of which participants have received the treatment. Studies in which neither
the participants nor the experimenters know who has obtained the treatment are
called double-blind studies.

Truth or Fiction Revisited: Neither the participants nor the researchers know
who is receiving the real treatment in many experiments. For example, the Food and
Drug Administration requires double-blind studies before it allows the marketing of
new drugs. The drug and the placebo look and taste alike. Experimenters assign the
drug or placebo to participants at random. Neither the participants nor the observers
know who is taking the drug and who is taking the placebo. After the final measure-
ments have been made, a neutral panel (a group of people who have no personal stake
in the outcome of the study) judges whether the effects of the drug differed from those
of the placebo.

In one double-blind study on the effects of alcohol, Alan Lang and his colleagues
(1975) pretested a highball of vodka and tonic water to determine that it could not be
discriminated by taste from tonic water alone. They recruited college men who described
themselves as social drinkers to participate in the study. Some of the men drank vodka
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Correlations What kind of correlation would
you expect to find between grades in school
and delinquency? Why?

Experimental groups In experiments,
groups whose members obtain
the treatment.

Control groups In experiments, groups
whose members do not obtain the
treatment, while other conditions are
held constant.

Placebo A bogus treatment that has the
appearance of being genuine.

Blind In experimental terminology, being
unaware of whether one has received a
treatment or not.

Experimenter bias A condition in which
a researcher expects or desires a certain
outcome in a research study, possibly
affecting the outcome.

Double-blind study A study in which
neither the participants nor the observers
know who has received the treatment.
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Figure 2.6 m The Experimental Conditions in the Lang
Study The taste of vodka cannot be discerned when vodka is mixed
with tonic water. For this reason, it was possible for subjects in the
Lang study on the effects of alcohol to be kept “blind” as to whether
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Does Cigarette Smoking Cause Lung Can-
cer? How would you run an experiment to
answer the question? Could your experiment
actually be run with humans? Why or why
not?
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or not they had actually drunk alcohol. Blind studies allow psycholo-
gists to control for the effects of study participants’ expectations.

© Purestock/Getty Images

and tonic water. Others drank tonic water only. Of the men who drank vodka, half
were misled into believing they had drunk tonic water only (see Figure 2.6) m. Of
those who drank tonic water only, half were misled into believing their drink contained
vodka. Thus, half the participants were blind to their treatment. Experimenters who
measured the men’s aggressive responses were also blind concerning which participants
had drunk vodka.

The research team found that men who believed that they had drunk vodka
responded more aggressively to a provocation than men who believed that they had
drunk tonic water only. The actual content of the drink was immaterial. That is, the
men’s belief about what they drank affected their aggressive behavior more than what
they actually consumed. The results of the Lang study differ dramatically from those
reported by Boyatzis, perhaps because the Boyatzis study did not control for the effects
of expectations or beliefs about alcohol. The nearby Concept Review will enhance your
understanding of all the research methods you have just learned about.

WHEN WE CANNOT RUN EXPERIMENTS...

We noted that there is difficulty in showing a causal relationship between intelligence
and educational achievement. We assume that high levels of intelligence facilitate
achievement in school, yet education can also raise scores on intelligence tests. We can-
not use the experimental method to show the effects of intelligence in humans because
we cannot manipulate the independent variable. That is, we cannot assign high or low
intelligence at random.

Can we use the experimental method to show that cigarette smoking causes lung
cancer among humans? The answer is no because we cannot (ethically) assign some
people to smoke cigarettes and others not to smoke. People must be allowed to make
their own decisions, so it is possible that the same factors that lead some people to
smoke—selection factors—or to continue to smoke after they have experimented with
cigarettes also lead to lung cancer. One selection factor would be the choice to lead a
healthful lifestyle.

Although we cannot run experiments to answer either of these questions, we
can use the correlation coefficient to reveal whether there is a relationship between
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The researcher uses interviews and
records to gather in-depth information
about an individual or a small group.

The researcher uses interviews, question-
naires, or public records to gather infor-
mation about large numbers of people.

The researcher observes behavior where it
happens—"in the field.”

The researchers uses methods such as
the CAT scan, the PET scan, and fMRI to
learn what is happening in the brain when
a person is solving a problem, listening to
music, and so on.

The researcher uses statistical (math-
ematical) methods to reveal positive and
negative relationships between variables.

The researcher manipulates independent
variables and observes their effects on
dependent variables.

The accuracy of case studies is compromised by gaps
and mistakes in memory and by participants’ tendency
to present themselves in a socially desirable manner.

Surveys can include thousands of people but are sub-
ject to the same limitations as case studies. People who
volunteer to participate in surveys may also differ from
people who do not. There may thus be problems in gen-
eralization of results to people who do not participate.

Researchers try to avoid interfering with the behaviors
they are observing by using unobtrusive measures.

Contemporary brain imaging techniques are noninva-
sive—that is, they do not cause pain or discomfort. They
have enabled researchers to gather new information from
the biological perspective.

The correlational method does not show cause and
effect. Correlation coefficients vary between +1.00
(a perfect positive correlation) and —1.00 (a perfect
negative correlation).

Experimental groups obtain the treatment; control groups
do not. Researchers use blinds to control for the effect
of expectations. With double blinds, neither the partici-
pants nor the observers know which participant has re-
ceived which treatment. The experimental method allows
researchers to draw conclusions about cause and effect.

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of this Concept Review designed
-
to help you test yourself the topics presented here.
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ACTIVE REVIEW (3) Scientists often test a specific state-
ment, or , about behavior or mental processes.
(4) Samples must accurately represent the target .
(5)Ina sample, each member of a population
has an equal chance of being selected to participate. (6) A

study is a carefully drawn biography. (7) In the

,a large sample of people answer questions about
their attitudes or behavior. (8) The -observation
method observes individuals in their natural habitats. (9)
The method investigates whether behaviors or
traits are related to others. (10) Correlational research does
not reveal and effect. (11) An is con-
ducted in an effort to determine cause and effect. (12) The

REFLECT AND RELATE Why not try out the naturalistic
observation method for yourself? The next time you eat at a
fast-food restaurant, look around. Pick out slender people and
overweight people and note whether they eat differently—
even when they select the same foods. Do overweight people
eat more rapidly? Do they chew less frequently? Do they leave
less food on their plates? What conclusions can you draw?

CRITICAL THINKING Let’s assume that we can provide
scientific evidence that people who exercise are generally
healthier than people who do not. Would this evidence show
that exercise is a causal factor in good health? Why or why
not? How could we run an experiment to help determine

. . . . whether exercise contributes to health?
variable is manipulated by the experimenters

so that its effects may be determined. (13) Ideal experi-
ments use experimental and groups. (14) Well-
designed experiments control for the effects of expectations
by creating conditions under which subjects are unaware of,
or to, the treatment they have received.

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
-

intelligence and achievement and a relationship between smoking and cancer. The
correlation between smoking and cancer is significant, and experimental research with
animals shows that cigarette smoke can cause cancer in animals other than mammals.
All in all, would one be stretching the evidence to say it has 7ot been shown that there
is a powerful relationship between smoking and cancer in humans?

Put it another way. Nobody can contest the view that cigarette smoking places the
smoker in a higher risk group for cancer than nonsmokers are in. Which risk group
would you rather be in?

STATISTICS: HOW
PSYCHOLOGISTS HANDLE DATA

Imagine that our alien friends from outer space arrive outside Madison
Square Garden in New York City. Their goal this dark and numbing winter
evening is to learn all they can about planet Earth. They are drawn inside
the Garden by lights, shouts, and warmth. The spotlighting inside rivets
their attention to a wood-floored arena where the New York Big Apples are
hosting the California Quakes in a briskly contested basketball game.
Our visitors use their sophisticated instruments to take some measure-
ments of the players. Some interesting statistics are sent back to their planet
of origin: It appears that (a) 100% of Earthlings are male and (b) the height of
Earthlings ranges from 6 feet 1 inch to 7 feet 2 inches.

These measurements are called statistics. Question 7: What is statistics? Statis-
tics is the science concerned with obtaining and organizing numerical information or
measurements. Now let’s sort truth from fiction: Our visitors have sent home statistics
about the gender and size of human beings that are at once accurate and misleading.
Although they accurately measured the basketball players, their small sample of Earth’s
population was, shall we say, distorted. Fortunately for us Earthlings, about half of the
world’s population is female. And the range of heights observed by the aliens—6 feet
1 inch to 7 feet 2 inches—is both restricted and too high. People vary in height by more
than 1 foot and 1 inch. And our average height is not between 6 feet 1 inch and 7 feet
2 inches; rather, it is a number of inches lower.

© Brand X Pictures/Jupiterimgaes
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Psychologists, like our aliens, are concerned with measuring human as well as
animal characteristics and traits—not only physical characteristics such as height but
also psychological traits such as intelligence, sociability, aggressiveness, neatness, anxi-
ety, and depression. By observing the central tendencies (averages) and variations in
measurement from person to person, psychologists can say that one person is average
or above average in intelligence or that someone else is less anxious than, say, 60% of
the population.

But psychologists, unlike our aliens, attempt to select a sample that accurately rep-
resents the entire population. Professional basketball players do not represent the entire
human species. They are taller, stronger, and more agile than most of us. They also make
more sneaker commercials. Their “abnormalities” are assets to them, not deficits.

In this section, we survey some of the statistical methods used by psychologists
to draw conclusions about the measurements they take in research. First we discuss
descriptive statistics and learn what types of statements we can make about height and
other human traits. Then we discuss the normal curve and learn why basketball players
are abnormal—at least in terms of height. We have a look at inferential statistics, and
we see why we can be bold enough to say that the difference in height between basket-
ball players and other people is not a chance fluctuation or fluke. Basketball players are
statistically significantly taller than the general population.

Descriptive Statistics

Being told that someone is a 10 may sound great; however, it is not very descriptive
unless you know something about how the scores on the scale are distributed and how
frequently one finds a 10. Fortunately—for 10s, if not for the rest of us—people usually
mean that the person is a 10 on a scale from 1 to 10 and that 10 is the highest possible
score. If this is not sufficient, one will also be told that 10s are few and far between—
rather unusual statistical events. Truth or Fiction Revisited: But note that the scale
could also vary from 0 to 100, in which case a score of 10 would place one near the
bottom of the scale and make a score of 50 the center point. With such a scale, being a
10 would not be impressive.

The idea of the scale from 1 to 10 may not be very scientific, but it does suggest
something about descriptive statistics. Question 8: What is descriptive statistics?
Descriptive statistics is the branch of statistics that provides information about a dis-
tribution of scores. We can use descriptive statistics to clarify our understanding of a
distribution of scores such as heights, test grades, IQs, or even increases or decreases
in measures of aggressive behavior following the drinking of alcohol. For example,
descriptive statistics can help us determine measures of central tendency (averages) and
determine how much fluctuation or variability there is in the scores. Being a 10 loses
much of its charm if the average score is an 11. Being a 10 is more remarkable in a
distribution whose scores range from 1 to 10 than it is in a distribution whose scores
range from 9 to 11.

© Image Source Black/Jupiterimages
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i
Smoking is one of the leading
causes of all statistics.
LIZA MINNELLI

Statistics show that of those
who contract the habit of
eating, very few survive.

GEORGE BERNARD SHAW

There are lies, damned lies
and statistics.

MARK TWAIN
i

Statistics Numerical facts assembled

in such a manner that they provide
useful information about measures or
scores (from the Latin status, meaning
“standing” or “position”).

Average The central tendency of a group
of measures, expressed either as the
mean, median, or mode of a distribution.

Descriptive statistics The branch of
statistics concerned with providing
descriptive information about a
distribution of scores.

Descriptive Statistics Is being a 10 always a
good thing? Perhaps not if the mean is | |,
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CHAPTER 2
SORTING TRUTH FROM FICTION
IN PSYCHOLOGY

Never try to walk across a river
just because it has an average

depth of four feet.
MARTIN FRIEDMAN
L

Mean A type of average that is calculated
by adding all the scores in a distribution
and then dividing the sum by the number
of scores.

Median The central score in a frequency
distribution; the score beneath which
50% of the cases fall.

Let’s now consider some of the concerns of descriptive statistics: measures of central
tendency (types of averages) and measures of variability.

MEASURES OF CENTRALTENDENCY

Truth or Fiction Revisited: A river with an average depth of 4 feet could be over your
head in many places, so, as suggested in the quip by Martin Friedman, a measure of
central tendency can sometimes be misleading. Question 9: What are measures of
central tendency? Measures of central tendency are “averages” that show the center
or balancing points of a distribution of scores or measurements. There are three com-
monly used types of measures of central tendency: the mean, median, and mode. Each
attempts to describe something about the scores through the use of a typical or repre-
sentative number.

The mean is what most people think of as “the average.” We obtain the mean of a
distribution by adding up the scores and then dividing the sum by the number of scores.
Table 2.1 ® shows the rosters for a recent basketball game between the California
Quakes and the New York Big Apples. The players are listed according to the numbers
on their uniforms. Let’s convert their heights into a single unit, such as inches (6' 1"
becomes 73" and so on). If we add all the heights in inches and then divide by the num-
ber of players (22), we obtain a mean height of 78.73". If we convert that number back
into units of feet and inches, we obtain 6' 6.73".

The median is the score of the middle case in a distribution. It is the score beneath
which 50% of the cases fall. In a distribution with an even number of cases, such as the
distribution of the heights of the 22 basketball players, we obtain the median by finding
the mean of the two middle cases. When we list the 22 cases in ascending order (moving
from lowest to highest), the 11th case is 6' 6" and the 12th case is 6' 7". Therefore, the
median of the distribution is (6' 6" + 6' 7")/2,0r 6' 6 14",

When we analyze the heights of the basketball players, we find that the mean and
median are similar. Either one serves as a useful indicator of the central tendency of
the data. But suppose we are trying to find the average savings of 30 families living
on a suburban block. Let’s assume that 29 of the 30 families have savings between
$8,000 and $12,000, adding up to $294,000. But the 30th family has savings of
$1,400,000! The mean savings for a family on this block would thus be $56,467.
The mean can be greatly distorted by one or two extreme scores. An IQ score of 145
would similarly distort the mean of the IQ scores of a class of 20 students, among
whom the other 19 1Q scores range from 93 to 112. Then, too, if a few basketball

Table 2.1 ® Rosters of Quakes Versus Big Apples at New York

California Quakes New York Big Apples

2 Callahan 67" 3 Roosevelt 6 1"
5 Daly 6 11" 12 Chaffee 6'5"

6 Chico 6'2" |3 Baldwin 6' 9"
|2 Capistrano 6' 3" 25 Delmar 6' 6"
2| Brentwood 6'5" 27 Merrick 6'8"
25 Van Nuys 6' 3" 28 Hewlett 6' 6"
31 Clemente 69" 33 Hollis 69"
32 Whittier 6'8" 42 Bedford 6'5"
41 Fernando 72" 43 Coram 6' 2"
43 Watts 6'9" 45 Hampton 6' 10"
53 Huntington 6' 6" 53 Ardsley 6' 10"

A glance at the rosters for a recent basketball game in which the New York Big Apples “entertained” the
California Quakes shows that the heights of the team members, combined, ranged from 6 feet | inch to
7 feet 2 inches. Do the heights of the team members represent those of the general male population? What
do you think?
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players signed up for one of your classes, the mean of the students’ heights would
be distorted in an upward direction. Therefore, adding people’s incomes and then
dividing them by the number of people can be an awful way of showing the average
income. A few extremely high incomes or IQ scores or heights can distort the average
of a group in an upward direction.

When there are a few extreme scores in a distribution, the median is a better
indicator of central tendency. The median savings on our hypothetical block would
lie between $8,000 and $12,000 and be more representative of the central tendency
of savings.

The mode is simply the most frequently occurring score or measure in a distribu-
tion. The mode of the data in Table 2.1 is 6' 9" because this height occurs most often
among the players on the two teams. With this particular distribution, the mode is
somewhat higher than the mean or median.

In some cases, the mode is a more appropriate description of the central
tendency of a distribution than the mean or the median. Figure 2.7 m shows a
bimodal distribution—that is, a distribution with two modes. This is a hypo-
thetical distribution of test scores obtained by a class. The mode at the left indi-
cates the most common class interval (45 to 49) for students who did not study,
and the mode at the right shows the most common class interval (65 to 69) for
students who did study. The mean and median test scores would probably lie

Number of students
O—NwWh OO N
I
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within the 55 to 59 class interval, yet use of that interval as the measure of cen-
tral tendency would obscure rather than reveal important information about
this distribution of scores. It might suggest that the test was too hard, not that
several students chose not to study. It is clearly best to visualize this distribution
of scores as bimodal.

Measures of Variability

Our hypothetical class obtained test scores ranging from class intervals of 35 to 39 to
class intervals of 75 to 79. That is, the scores varied from the lower class interval to the
higher class interval. Now, if all the students had obtained scores from 55 to 59 or from
65 to 69, the scores would not have varied as much; that is, they would have clustered
closer to one another and would have had lower variability.

Question 10: What are measures of variability? The measures of the variability
of a distribution inform us about the spread of scores—that is, about the typical dis-
tances of scores from the average score. Two commonly used measures of variability are
the range and the standard deviation of scores.

The range of scores is the difference between the highest score and the lowest
score. It is obtained by subtracting the lowest score from the highest score. The range
of heights in Table 2.1 is obtained by subtracting 6' 1" from 7' 2", or 1' 1". It is useful
to know the range of temperatures when we move to an area with a different climate
so that we may anticipate the weather and dress appropriately. A teacher must have
some understanding of the range of abilities or skills in a class to teach effectively. An
understanding of the range of human heights can be used to design doorways, beds,
and headroom in automobiles. Even so, the typical doorway is 6' 8" high; and as we
saw with the California Quakes and New York Big Apples, some people will have to
duck to get through.

The range is strongly influenced by extreme scores. The range of savings of the
30 families on our suburban block is $1,400,000 minus $8,000, or $1,392,000. This
is a large number, and it is certainly true. However, it tells us little about the typical
variation of savings accounts, which lies within a more restricted range of $8,000
to $12,000.

The standard deviation does a better job of showing how the scores in a distribu-
tion are distributed (spread) about the mean. It is usually better than the range because
it considers every score in the distribution, not just the highest and lowest scores. Con-
sider Figure 2.8 m. Each distribution in the figure has the same number of scores, the
same mean, and the same range of scores. However, the scores in the distribution on
the right side cluster more closely about the mean. Therefore, the standard deviation of

35-39 ‘

45-49 | 55-59 | 65-69 | 75-79
40-44  50-54 60-64 70-74
Class interval of test scores

Figure 2.7 m A Bimodal Distribution
This hypothetical distribution represents
students’ scores on a test. The mode at the
left represents the central tendency of the
test scores of students who did not study.
The mode at the right represents the mode
of the test scores of students who did study.

Mode The most frequently occurring
number or score in a distribution.

Bimodal Having two modes.

Range A measure of variability defined
as the high score in a distribution minus
the low score.

Standard deviation A measure of the
variability of a distribution, obtained by

the formula
_ ./Sum of &
S.D. N
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Figure 2.8 m Hypothetical Distribu-
tions of Student Test Scores Each
distribution has the same number of scores,
the same mean, and even the same range,
but the standard deviation (a measure of
variability) is greater for the distribution

on the left because the scores tend to be
farther from the mean.

50

Number of students
O —-NwWhUoN®
I
Number of students
O =N wWh o ®
I

RATHUS. PSYCH 1/e.© 2009 Cengage Learning.

Test scores Test scores

the distribution on the right is smaller. That is, the typical score deviates less from the
mean score.
The standard deviation is usually abbreviated as S.D. It is calculated by the formula

_ .|Sum of &2
S-D~ - T

where d equals the deviation of each score from the mean of the distribution and N
equals the number of scores in the distribution.

Let’s find the mean and standard deviation of the IQ scores listed in column 1 of
Table 2.2 B, To obtain the mean, we add all the scores, attain 1,500, and then divide by
the number of scores (15) to obtain a mean of 100. We obtain the deviation score (d)
for each IQ score by subtracting the score from 100. The d for an IQ score of 85 equals
100 minus 85, or 15, and so on. Then we square each d and add the squares. The S.D.
equals the square root of the sum of squares (1,426) divided by the number of scores
(15), or 9.75.

As an additional exercise, we can show that the S.D. of the test scores on the left
(in Figure 2.8) is greater than that for the scores on the right. First, we assign the grades
a number according to a 4.0 system. Let A =4,B=3,C=2,D =1,and F = 0. The
S.D. for each distribution is computed in Table 2.3 B, The larger S.D. for the distribu-
tion on the left indicates that the scores in that distribution are more variable, or tend
to be farther from the mean.

Table 2.2 B Hypothetical Scores Obtained from an IQ Testing

1Q Score d (Deviation Score) d? (Deviation Score Squared)
85 I5 225
87 I3 169
89 Il 121
90 10 100
93 7 49
97 3 9
97 3 9
100 0 0
101 -1 |
104 —4 16
105 -5 25
['10 —-10 100
12 =12 |44
I3 =13 169
17 =17 289
Sum of IQ scores = 1,500 Sum of d? scores = 1,426
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Table 2.3 B Computation of Standard Deviations for Test-Score Distributions in Figure 2.8

Distribution at Left Distribution to the Right PSYCHOLOGISTS
Grade d d? Grade d & HANDLE DATA
A ) 2 4 A (4 2 4
A 4) 2 4 B (3) | |
A (4) 2 4 B (3) | |
B(3) I I B(3) | |
B3 I I B (3) | |
B3 I I C @ 0 0
B3 I I C @ 0 0
C@ 0 0 C @) 0 0
C@ 0 0 C @) 0 0
C@ 0 0 C@ 0 0
C@ 0 0 C@ 0 0
D (1) = I C@ 0 0
D (1) - I C(Q) 0 0
D — I D (1) — |
D =l I D (1) —1 |
F (0) -2 4 D (1) — |
F (0) -2 4 D (1) ~ |
F (0) -2 4 F (0) =9 4

Normal distribution A symmetrical

Sl i greelzs = Sl @i greelzs = distribution that is assumed to reflect
Mean grade = 36/18 =2 Mean grade = 36/18 =2 chance fluctuations, giving rise to a
Sum of d? = 32 Sum of d2 = 16 > SIVING

normal curve or bell-shaped curve.

The Normal Curve

Many human traits and characteristics, including height and intelligence, seem to be dis-
tributed in a pattern known as a normal distribution. Question Il: What is a normal
distribution? A normal distribution is a symmetrical distribution that is assumed to reflect
chance fluctuations, giving rise to a bell-shaped curve. The mean, median, and mode all
fall at the same score. Scores cluster most heavily about the mean, fall off rapidly in
either direction at first (as shown in Figure 2.9) m, and then taper off more gradually.

Figure 2.9 shows a normal distribution or bell-shaped curve. This curve is
believed to represent the distribution of scores that are determined by chance
variation, such as the differences in the lengths of tosses of hundreds of baseballs
by the same person. (We could space out the timing of the tosses so that fatigue
didn’t enter the picture.) People’s heights are thought to be largely determined
by chance combinations of genetic material, and it does happen that the dis-
tribution of the heights of a random sample of the population approximates
normal distributions for men and women. The mean of the distribution for
men is higher than the mean for women.

Test developers traditionally assumed that intelligence was also
randomly or normally distributed among the population. For that
reason, they constructed intelligence tests so that scores would be
distributed in as close to a normal curve as possible. In actuality, [Q
scores are also influenced by environmental factors and chromosomal
abnormalities so that the actual curves are not quite bell-shaped. The means or aver-
ages of most IQ tests, including the Wechsler Intelligence Scales, are defined as scores
of 100 points. That is, the average IQ is 100. The Wechsler Intelligence Scales are also
constructed to have a standard deviation (S.D.) of 15 points (see Figure 2.9) m. With a
standard deviation of 15 points, 50% of the Wechsler scores fall between 90 and 110,
which is called the “broad average” range of intelligence. About 68 % of scores (two of
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Figure 2.9 m A Bell-Shaped or Normal
Curve In a normal curve, approximately
two of three cases (68%) lie within a stan-
dard deviation (S.D.) from the mean.The
mean, median, and mode all lie at the same
score. IQ tests and SATs are constructed
so that their distributions approximate the
normal curve.

Inferential statistics The branch of
statistics concerned with the confidence
with which conclusions drawn about
samples can be extended to the populations
from which the samples were drawn.
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Figure 2.10 m Distribution of Heights
for Random Samples of Men and
Women Note that the mean height of
the men is greater than that of the women.
Is the group mean difference in height
statistically significant? Researchers use a
tool called inferential statistics to determine
the answer. RaHus. pSICH 1/e. © 2009 Cengage Learning.
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three) fall between 85 and 115 (within a standard deviation of the mean). More than
95% fall between 70 and 130—that is, within two standard deviations of the mean.
Truth or Fiction Revisited: Psychologists, therefore, may express your 1Q score in
terms of how “deviant” you are. Very high and very low IQ scores deviate far from the
mean score.

The SAT was constructed so that the mean scores would be 500 points and the
S.D. would be 100 points. Thus, a score of 600 would equal or excel that of some 84%
to 85% of the test takers. Because the variables that determine SAT scores—including
intelligence, motivation, and education—are not distributed by chance, the distribution
of SAT scores is not perfectly bell-shaped either. Moreover, the actual mean or average
scores vary somewhat from year to year and, in the case of the SAT IIs, from test to test.
In the case of SAT IIs, the importance of education is obvious.

Truth or Fiction Revisited: An IQ score of 130 may therefore be more impressive
than an SAT score of 500. The IQ score of 130 is two standard deviations above the
mean and exceeds that of more than 97% of the population. An SAT score of 500 rep-
resents the mean SAT score and equals or excels that of 50% of the population taking
the test.

Inferential Statistics

Head Start programs have apparently raised children’s intellectual functioning, as
reflected in their grades and IQ scores. In one such study, children enrolled in a
Head Start program obtained a mean IQ score of 99, whereas children similar in
background who were not enrolled in Head Start obtained a mean IQ score of 93.
Is this difference of six points in 1Q significant, or does it represent a chance fluctua-
tion in scores? In the Lang study, college students were provoked by people in league
with the researchers. Some of the students believed they had drunk alcohol; others
believed they had drunk tonic water only. The students were then given the oppor-
tunity to shock the individuals who had provoked them. Students who believed they
had drunk alcohol chose higher levels of shock than students who believed they had
drunk tonic water only. Did the mean difference in shock level chosen by the two
groups of students represent actual differences between the groups, or might it have
been a chance fluctuation? The individuals in the Head Start study were a sample of
young children. The individuals in the alcohol study were a sample of college stu-
dents. Question 12: What is inferential statistics? Inferential statistics helps us
determine whether we can conclude that the differences between such samples can be
generalized to the populations that they represent.

Figure 2.10 m shows the distribution of heights of 1,000 men and 1,000 women
who were selected at random from the general U.S. population. The mean height for
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men is greater than the mean height for women. Can we conclude, or infer, that this
difference in height is not just a chance fluctuation but represents an actual differ-
ence between the general populations of men and women? Or must we avoid such
an inference and summarize our results by stating only that the mean height of the
sample of men in the study was greater than the mean height of the sample of women
in the study?

STATISTICALLY SIGNIFICANT DIFFERENCES

Researchers tend not to talk about “real differences” or “actual differences” between
groups, however. Instead, they speak of statistically significant differences. Question 13:
What are statistically significant differences? Statistically significant differences are
unlikely to be due to chance fluctuation. Psychologists usually do not accept a difference
as statistically significant unless the probability (p) that it is due to chance fluctuation
is less than 1 in 20 (that is, p < .05). They are more comfortable labeling a difference
as statistically significant when the probability (p) that it is due to chance fluctuation is
less than 1 in 100 (that is, p < .01).

Psychologists use formulas involving the means (for example, mean IQ scores of
93 versus 99) and the standard deviations of sample groups to determine whether dif-
ferences in means are statistically signifi-
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Infer To go to the general from the
particular; to draw a conclusion.

Statistically significant difference

A difference between groups that is large
enough so that it is unlikely to be due to
chance fluctuation.

cant. As you can see in Figure 2.11 m, the
farther apart group means are, the more
hkely it is that they are sFatlstlcally SI8~ \Women Men Wormen Men
nificant. In other words, if men are on
average 5 inches taller than the women,
it is more likely that the difference is sta-
tistically significant than if men are only
0.25 inch taller on average. Principle 1:

Everything else being equal, the greater

the difference between means, the greater

the probability that the difference is statistically significant. This makes common sense.
After all, if you were told that your neighbor’s car had gotten one-tenth of a mile more
per gallon of gas than your car in the past year, you would probably attribute the dif-
ference to chance fluctuation. But if the difference were 14 miles per gallon, you would
probably assume that the difference reflected an actual difference in driving habits or
the efficiency of the automobile.

As you can see in Figure 2.12 m, the smaller the standard deviations (a measure
of variability) of the groups, the more likely it is that the difference between means is
statistically significant. Consider the extreme example in which there is 7o variabil-
ity within each group. That is, imagine that every woman in the randomly selected
sample of 1,000 women is exactly §'

5" tall. Similarly, imagine that every

man in the randomly selected sample = Women

of 1,000 men is exactly 5' 10" tall. In

such a case, the heights of the men and Men Women
women would not overlap at all, and

it would appear that the differences

were statistically significant. Consider

the other extreme—one with unnatu-

rally large variability. Imagine that the

heights of the women vary from 2' to

14" and that the heights of the men vary from 2' 1"to 14' 3". In such a case, we
might be more likely to assume that the difference in group means of 5" was a
chance fluctuation. Principle 2: Everything else being equal, the smaller the vari-
ability of the distributions of scores, the greater the probability that the difference in
group means is statistically significant.

Therefore, we cannot conclude that men are taller than women unless we know
the average heights of men and women and how much the heights within each
group vary. We must know both the central tendencies (means) and variability of
the two distributions of heights to infer that the mean heights are statistically sig-
nificantly different.

Figure 2.1 m Decreasing and
Increasing the Mean Group
Difference in Heights Everything else
being equal, the greater the difference in
group means, the greater the probability
that the difference is statistically signifi-
cant. The distribution on the right shows a
greater difference in group means; there-
fore, there is a greater probability that the
difference is statistically significant.

Men

Figure 2.12 m Decreasing and
Increasing the Variability of the
Distributions of Scores Everything else
being equal, the smaller the variability in
group scores, the greater the probability
that the difference in groups means is
statistically significant. The distribution on
the right shows a greater difference in the
variability of the groups; therefore, there
is a lower probability that the difference in
group means is statistically significant.
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54 We have been “eyeballing” the data and making assumptions. We have been rely-
CHAPTER 2 ing on what one professor of mine called the “Wow!” effect. As noted, psychologists
SORTING TRUTH FROM FICTION and other researchers actually use mathematical techniques that take group means
IN PSYCHOLOGY and standard deviations into account to determine whether group differences are sta-

tistically significant. Eyeballing real data often does not yield clear results or even

good guesses.

LearningConnections e STATISTICS: HOW PSYCHOLOGISTS HANDLE DATA

ACTIVE SUMMARY (15) statistics provides infor-
mation about distributions of scores. (16) Descriptive sta-
tistics helps us determine measures of central tendency and
how much fluctuation or there is in a distribu-
tion. (17) We obtain the of a distribution by add-
ing the scores and then dividing the sum by the number of
scores. (18) The is the score beneath which 50%
of the cases fall. (19) The is the most frequently
occurring measure in a distribution. (20) The range of scores
is obtained by subtracting the score from the
highest score. (21) In a(n) distribution, the mean,
median, and mode are the same score. (22) sta-
tistics helps us decide whether we can generalize differences

groups to determine whether differences in means are statis-
tically significant.

REFLECT AND RELATE Suppose some aliens “borrowed”
you for a while and studied you to learn about the human
species. What could they correctly infer about all people
from studying you? What errors would they make if they
assumed that other people were just like you?

CRITICAL THINKING Which of the following scores
would you rather receive: a Wechsler 1Q score of 130 or an
SAT score of 5002 Why? Which score is more “normal”?
Explain. What does it mean to say that the difference in
heights between men and women is statistically significant?

among samples to their populations. (23) Psychologists

usually do not accept a difference as statistically significant

unless the probability that it is due to chance fluctuation is

less than one in . (24) Psychologists use formulas Go to Psychology CourseMate at www.cengagebrain.com
involving the means and deviations of sample for an interactive version of these questions.

ETHICAL ISSUES IN PSYCHOLOGICAL
RESEARCH AND PRACTICE

The researchers in the Lang study gave some participants alcohol to drink and deceived
the entire group about the purposes and methods of the study. Was their method
5 ethical? We’ll return to this question, but let’s first address a broader one. Question 14:
An act has no ethical quality What are the ethical issues that concern psychological research and practice
whatever unless it be chosen out ~ With humans? _ .
of several all equally possible. Psychologists adhere to a number of ethical standards that are intended to pro-
mote individual dignity, human welfare, and scientific integrity. The standards are also
WILLIAM JAMES intended to ensure that psychologists do not undertake research methods or treatments
B that are harmful.

Research with Humans

If the Lang group were running their experiment today rather than in the 1970s, they
would probably have been denied permission to do so by a university ethics review
committee. Why? Because in virtually all institutional settings, including colleges, hos-
pitals, and research foundations, ethics review committees help researchers consider
the potential harm of their methods and review proposed studies according to ethical
guidelines. When such committees find that proposed research might be unacceptably
harmful to participants, they may withhold approval until the proposal has been modi-
fied. Ethics review committees also weigh the potential benefits of research against the
potential harm.

Ethical Moral; referring to one’s system
of deriving standards for determining
what is moral.
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Today, individuals must provide informed consent before they participate in
research (American Psychological Association, 2002). Having a general overview of
the research and the opportunity to choose not to participate apparently give them a
sense of control and decrease the stress of participating (Fisher, 2009). Can you think
of some reasons that the Lang research group should have obtained informed consent
from potential participants in the study? For example, what if a participant was recov-
ering from alcoholism? Can you think of a way participants in the Lang study could
have provided informed consent without giving away so much information about the
methods in the study that the study was invalidated?

Psychologists treat the records of research participants and clients as confidential
(Fisher, 2009). This is because they respect people’s privacy and also because people are
more likely to express their true thoughts and feelings when researchers or therapists
keep their disclosures confidential. Sometimes, conflicts of interest arise, however; for
example, this can happen when a client threatens to harm someone, and the psycholo-
gist feels an obligation, and may be required by law, to warn that person (Follingstad &
McCormick, 2002).

Ethics also limit the types of research that psychologists may conduct. For
example, how can we determine whether early separation from one’s mother impairs
social development? One way would be to observe the development of children who
were separated from their mothers at an early age for reasons such as the death of the
mother or court-ordered protective custody. It is difficult to draw
conclusions from such research, however, because of the selection
factor. That is, the same factors that led to the separation—such
as family tragedy or irresponsible parents—and not the sepa-
ration may have led to the outcome. Scientifically, it would be
sounder to run experiments in which researchers separate chil-
dren from their mothers at an early age and compare their devel-
opment with that of other children. But psychologists would not
undertake such research because of the ethical issues they pose.
Yet, they run experiments in which infant animals are separated
from their mothers, which, as we’ll see later, has brought criticism
from animal-rights groups.

THE STANFORD PRISON EXPERIMENT

Also consider the Stanford Prison Experiment, conducted by Philip
Zimbardo in 1971. In the study, “mature, emotionally stable, nor-
mal, intelligent college students from middle-class homes through-
out the United States and Canada” were randomly assigned the
roles of “guard” or “prisoner” in a mock prison on the Stanford
University campus. The study was planned to last for 2 weeks, but it
was ended early when it appeared that many “guards” were brutal-
izing “prisoners,” and many “prisoners” were in deep distress. Some
participants, in fact, felt the need for psychological counseling.

The point of the study was to show that college students—
as other groups—were likely to try to meet the demands of their
social situations regardless of their personal values. In this case, all
participants were students who knew that they were participating
in an experiment, but some were beaten down physically and psy-
chologically by others based on the nature of the role (prisoner vs.
guard) they were assigned.

The results of the study are certainly important. As with other
social psychology studies (discussed in Chapter 17), it revealed that
normal people can act in brutal ways in brutal situations—as in warfare and inter-
rogating prisoners (Lurigio, 2009; P. G. Zimbardo, 2007). The longer individuals are
immersed in a situation on the battlefield or in a prison, the more susceptible they become
to humiliating and torturing others. A noted recent example occurred at the prison at
Abu Ghraib in Iraq, where U.S. soldiers humiliated Iraqi prisoners (Zimbardo, 2008).
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ETHICAL ISSUES

IN PSYCHOLOGICAL
RESEARCH AND
PRACTICE

Informed consent A participant’s
agreement to participate in research
after receiving information about the
purposes of the study and the nature of
the treatments.

A Scene from the Stanford Prison
Experiment Zimbardo’s experiment revealed
important information about people’s ten-
dencies to meet the requirements of their
social situations but has been called unethical
due to the stress it placed on participants.
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Debrief To elicit information about a
completed procedure.

The Stanford study has for many years encouraged prison reforms to prevent prisoner
abuse (Lurigio, 2009) and helped make us all aware of the dangers inherent in exposing
normal people to abnormal situations.

Although the information obtained in the Stanford Prison Study is useful and
important, it has been considered unethical because it placed participants in a
dehumanizing situation (Bigger, 2009). Guards, in other words, began to view pris-
oners as less human than themselves—as real guards and soldiers may consider the
perceived enemy to be vermin or “gooks”—and therefore felt free to treat prisoners
in inhumane ways.

DECEPTION OF STUDY PARTICIPANTS

Question |5:1s it ethical for psychologists to deceive research participants about
the methods and objectives of their research? Some studies are not able to be done
if participants know what the researchers are trying to find out or which treatment
they have received (for example, a new medicine or a sugar pill). As you can imagine,
psychologists have long debated the ethics of deceiving participants. According to the
American Psychological Association’s (2002) Ethical Principles of Psychologists and
Code of Conduct, psychologists may use deception only when they believe the benefits
of the research outweigh its potential harm, when they believe the individuals might
have been willing to participate if they had understood the benefits of the research, and
when participants are debriefed. Debriefing means that the purposes and methods of
the research are explained afterward.

Let’s return to the Lang (Lang et al., 1975) study on alcohol and aggression. In this
study, the researchers (a) misinformed participants about the beverage they were drink-
ing and (b) misled them into believing they were giving other participants electric shock
when they were actually only pressing switches on a dead control board. (Aggression
was defined as pressing these switches in the study.) In the Lang study, students who
believed they had drunk vodka were “more aggressive”—that is, selected higher levels
of shock—than students who believed they had not.

What do you think? Was it ethical to deceive participants in the Lang study as to
what they were drinking? Why or why not?

Research with Animals

Psychologists and other scientists frequently use animals to conduct research that can-
not be carried out with humans. For example, as noted earlier, experiments on the
effects of early separation from the mother have been done with monkeys and other
animals (see Chapter 10). Such research has helped psychologists investigate the for-
mation of attachment bonds between parent and child.

Question 16:What are the ethical issues that concern research with animals?
Experiments with infant monkeys highlight some of the ethical issues faced by psychol-
ogists and other scientists who contemplate potentially harmful research. Psychologists
and biologists who study the workings of the brain destroy sections of the brains of

laboratory animals to learn how they influence behavior. For instance, a lesion in
one part of a brain structure causes a rat to overeat. A lesion elsewhere causes the

rat to go on a crash diet. Psychologists generalize to humans from experiments

such as these in the hope of finding solutions to problems such as eating

disorders (Mehta & Gosling, 2008). Proponents of the use of animals in

,  research argue that major advances in medicine and psychology could

not have taken place without them (Ringach & Jentsch, 2009). For

example, we would know much less about how experimental drugs
affect cancerous growths and the brain.

\ However, the majority of psychologists disapprove of
research in which animals are exposed to pain or killed (Plous,
1996). According to the ethical guidelines of the American
Psychological Association, animals may be harmed only
when there is no alternative and when researchers believe
that the benefits of the research justify the harm (American
Psychological Association, 2002; Fisher, 2009).

\
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ACTIVE REVIEW (25) Psychologists adhere to

standards that help promote the dignity of the individual,
maintain scientific integrity, and protect subjects or clients
from harm. (26) To help avoid harm, human subjects must
provide consent. (27) Ethics require that sub-
jects who are deceived be afterward to help elim-
inate misconceptions and anxieties about the research. (28)
Researchers use to conduct research that cannot
be carried out with humans.

REFLECT AND RELATE Do you believe it is ethical to harm
animals in conducting research when the results may be
beneficial to humans? Why or why not?

CRITICAL THINKING Psychologists are expected to keep
things that clients tell them confidential. However, if a client
in therapy were to tell his psychologist that he was thinking
of hurting you, should the psychologist tell you about it?
Why or why not?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
-
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Life Connections CRITICAL THINKING, SCIENCE,

At the outset of the chapter, we noted
the intriguing nature of the tabloids
at supermarket checkout counters.
Some of them boast that they have
new predictions by astrologers and
psychics. For example, according to
tabloids, Mick Jagger was supposed to
be elected to Parliament, and Elvis was
supposed to be returned to Earth by
aliens in 2002.

Neither event took place—at least,
not that we know of. But will those
facts dissuade people who believe in
psychics and astrologers? Clairvoyance
and astrology are pseudosciences, not
true sciences. Unfortunately, a survey
of 1,574 adults by the National Science
Foundation (2002) found that 70% of
Americans do not understand the differ-
ence between science and pseudoscience
(pseudo means “false”).

Critical Thinking and Astrology

Let’s apply principles of critical thinking
to one pseudoscience—astrology. But
first read this personality report. I wrote
it about you:

You have your strengths and your
weaknesses, but much of the time,
you do not give yourself enough
credit for your strengths. You are
one of those people who has the
inner potential for change, but
you need to pay more attention
to your own feelings so that you
can determine the right direction
for yourself.

You have many times found
yourself to be in conflict as your
inner impulses have run up against
the limits of social rules and moral
codes. Most of the time, you man-
age to resolve conflict in a way
that makes sense to you, but now
and then, you have doubts and
wonder whether you have done
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the right thing. You would of-
ten like to be doing two or more
things at the same time, and you
occasionally resent the fact that
you cannot.

There is an inner you known
to you alone, and you often pre-
sent a face to the world that does
not quite reflect your genuine
thoughts and feelings. And now
and then, you look at the things
you have done and the path that
you have taken, and you have
some doubt as to whether it is all
worth it.

That’s you to a
tee, isn’t it? It prob-
ably sounds familiar
enough. The tendency
to believe a generalized
(but phony) personal-
ity report is called the
Barnum  effect, after
circus magnate P. T. Bar-
num, who once declared
that a good circus had
a “little something for
everybody.” Truth or
Fiction Revisited: The
Barnum effect allows
generalized personality
reports to sound per-
fectly accurate and also
allows fortune-tellers to
make a living. That is,
most of us have enough
in common so that a
fortune-teller’s “revela-
tions” about us may ring
true. A Mexican study
found that students
overwhelminglyendorse
generalized  personal-
ity reports about them,
especially when they
are favorable (Pulido &
Marco, 2000).

P. T. Barnum also once declared,
“There’s a sucker born every minute.”
The tendency to believe generalized per-
sonality reports has made people vul-
nerable to phonies throughout history.
The results of a Gallup Poll (Newport
& Strausberg, 2001; reported in Irwin,
2009) show that the following percent-
ages of Americans endorse beliefs in:

e Psychic or spiritual healing 54%
e Extrasensory perception (ESP) 50%
e Haunted houses 42%
e Ghosts 38%
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* Visits to Earth by

extraterrestrial beings 33%
e Astrology 28%
e Spirit communication 28%
* Witchcraft 26%
e Reincarnation 25%
* Possession by spirits 15%

Truth or Fiction Revisited: Therefore,
it is true that about half of Americans
believe in psychic or spiritual healing.

As you can see from this list,
more than one person in four in the
United States believes in astrology
(Irwin, 2009). Astrology is based on
the notion that the positions of the
sun, the moon, and the stars affect
human temperament, human affairs,
and destiny. Astrologers prepare
forecasts called horoscopes that are
based on our birthdates and indicate
what is safe for us to do. If you get
involved with someone who asks for
your “sign” (for example, Aquarius or
Taurus), he or she is inquiring about
your birthdate in astrological terms.
Astrologers claim that your sign,
which reflects the month during which
you were born, indicates whom you
will be compatible with.

Although psychologists and other
scientists consider astrology to be a
pseudoscience, it has millions of follow-
ers. The National Science Foundation
(2002) found that 43% of Americans
check their horoscopes from time to
time. Although many people are skep-
tical, only one in four insists they have
“no belief at all” (Irwin, 2009)! Even in
an age when science has proved itself
capable of making significant contribu-
tions to people’s daily lives and health,
more people are likely to check their
horoscope than seek scientific informa-
tion when they need to make a decision.
How do we account for astrology’s
allure? What can we tell people who
believe in it?

The allure of astrology is under-
standable in that people are generally

curious about themselves and the
world. One could argue that under-
standing one’s abilities and limits and
the nature of the world fosters the sur-
vival of the individual. Evolutionary
forces would thus favor the survival
of individuals who are curious. It is
not much of a stretch to speculate that
curiosity is embedded in our genes and
transmitted from generation to genera-
tion. Research and theory do suggest
that people are drawn to astrology
and other pseudosciences as a way of
understanding the self and the world—
especially unexpected events (Fraknoi,
2008). But it becomes a bit self-serving
because people are most likely to
believe in astrology when the descrip-
tions they hear about their personalities
are favorable (Rogers & Soule, 2009).
It seems to go like this: The “valid-
ity” of astrology is confirmed when
the astrologer—or palm reader, reader
of tea leaves, reader of Tarot cards, or
even the reader of bird droppings—
says something positive about the indi-
vidual. If the message is bad, there goes
the validity of the messenger!

Believers in astrology also tend to
argue as follows:

e Astrology has been practiced for
many centuries and is a time-honored
aspect of human history, tradition,
and culture.

e Astrology seems to provide a path to
the core meaning in the universe for
people who are uneducated and, for
a fortunate few with limited means, a
road to riches.

® People in high positions in govern-
ment have followed the advice of
astrologers. (Nancy Reagan, wife
of former President Ronald Rea-
gan, is reported to have consulted
an astrologer in arranging her

husband’s schedule.)

® One heavenly body (the moon) is
powerful enough to sway the tides of
the seas. The pulls of heavenly bodies
are therefore easily capable of affect-
ing people’s destinies.

e Astrology is a special art and not
a science. Therefore, we shouldn’t
subject astrology to the rigors of
scientific testing.

e Astrology has been shown to work.

But now think critically about
the claims of astrologers. Does the
fact that there may be a long-standing
tradition in astrology affect its sci-
entific merit? Does Nancy Reagan’s
(or anyone else’s) belief in astrology
affect its scientific merit? Psychology
is an empirical science. In an empiri-
cal science, beliefs about the behavior
of cosmic rays, chemical compounds,
cells, people—or the meaning of bird
droppings or the movements of the
stars—must be supported by evidence.
Persuasive arguments and reference
to authority figures are not scientific
evidence. Pseudoscientists have made
specific forecasts of events, and their
accuracy—or lack of it—provides a
means of evaluation. Mick Jagger has
not been elected to Parliament and
Elvis did not come back to planet
Earth in 2002. Astrological predic-
tions are no more likely to come true
than are predictions based on chance
(Narlikar et al., 2009). That is fact,
but does it matter?

Maybe not. Magical predictions
tend to keep their allure. For one thing,
scientists make predictions about
groups, not individuals. They may say
that obesity heightens the risk of heart
disease but may not be able to predict
with certainly whether a given indi-
vidual will develop heart disease. Indi-
viduals may turn to a “psychic” to find
out—even if they are fed false knowl-
edge. In addition, many people just
want some magic in their lives (Munro
& Munro, 2000). Sad to say, even in
our age of scientific enlightenment,
many people are more comfortable
with fanciful stories and leaps of faith
than they are with objective evidence
and statistical probabilities.

But what about you? Will you be
more skeptical in the future?
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Thinking Like a Psychologist

I. What is critical thinking?

Critical thinking is a hallmark of psychologists and of scien-
tists in general. Critical thinking is associated with skepticism.
It involves thoughtfully analyzing the questions, statements,
and arguments of others. It means examining the definitions
of terms, examining the premises or assumptions behind argu-
ments, and scrutinizing the logic with which arguments are
developed. Critical thinking also refers to the ability to inquire
about causes and effects, as well as knowledge of research
methods. Critical thinkers are cautious in drawing conclusions
from evidence. They do not oversimplify or overgeneralize.

How Psychologists Study Behavior
and Mental Processes

2. What is the scientific method?

The scientific method is an organized way of expanding and
refining knowledge. Psychologists reach conclusions about
their research questions or the accuracy of their hypotheses
on the basis of their research observations or findings.

3. How do psychologists use samples to represent
populations?

The individuals who participate in research are referred to

as a sample. A sample is a segment of a population. Samples
must accurately represent the population they are intended
to reflect. In a random sample, each member of a popula-
tion has an equal chance of being selected to participate.
Researchers can also use a stratified sample, which is selected
so that identified subgroups in the population are repre-
sented proportionately in the sample.

4. What methods of observation do psychologists use?
The methods used include the case study, the survey, natu-
ralistic observation, and imaging of the brain. Case studies
gather information about the lives of individuals or small
groups. The survey method uses interviews, questionnaires,
or public records to gather information about behavior that
cannot be observed directly. The naturalistic observation
method observes behavior where it happens—*“in the field.”

5. What is the correlational method?

The correlational method reveals relationships between vari-
ables but does not determine cause and effect. In a positive
correlation, variables increase simultaneously. In a negative
correlation, one variable increases while the other decreases.

6. What is the experimental method?

Experiments are used to discover cause and effect—that is,
the effects of independent variables on dependent variables.
Experimental groups receive a specific treatment, whereas
control groups do not. Blinds and double blinds may be used
to control for the effects of the expectations of the partici-
pants and the researchers. Results can be generalized only

to populations that have been adequately represented in the
research samples.
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Statistics: How Psychologists Handle Data

7. What is statistics?

Statistics is the science that assembles data in such a way
that they provide useful information about measures or
scores. Such measures or scores include people’s height,
weight, and scores on psychological tests such as IQ tests.

8. What is descriptive statistics?

Descriptive statistics is the branch of statistics that provides
information about average scores and how much scores dif-
fer from one another.

9. What are measures of central tendency?

Measures of central tendency are “averages” that show the
center or balancing points of a frequency distribution. The
mean—which is what most people consider the average—is
obtained by adding the scores in a distribution and divid-
ing by the number of scores. The median is the score of the
middle or central case in a distribution. The mode is the
most common score in a distribution.

10. What are measures of variability?

Measures of variability provide information about the
spread of scores in a distribution. The range is defined as the
difference between the highest and lowest scores. The stan-
dard deviation is a statistic that shows how scores cluster
around the mean. Distributions with higher standard devia-
tions are more spread out.

Il. What is a normal distribution?

The normal or bell-shaped curve is hypothesized to occur
when the scores in a distribution occur by chance. In a
normal curve, approximately two of three scores (68 %) are
found within one standard deviation of the mean. Fewer
than 5% of cases are found beyond two standard deviations
from the mean.

12. What is inferential statistics?

Inferential statistics is the branch of statistics that indicates
whether researchers can extend their findings with samples
to the populations from which they were drawn.

13. What are statistically significant differences?
Statistically significant differences are believed to represent
real differences between groups and not chance fluctuation.

Ethical Issues in Psychological Research
and Practice

14. What are the ethical issues that concern psycho-
logical research and practice with humans?

The ethical standards of psychologists are intended to
protect participants in research and clients in practice from
harm. Human participants are required to give informed
consent prior to participating in research. Records of human
behavior are kept confidential. Ethics review committees
judge the harmfulness of proposed research and help make it
less harmful.
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I5. Is it ethical for psychologists to deceive research
participants about the methods and objectives of

their research?

Deception is only ethical when research cannot be conducted
without it. Deceived participants must be debriefed after they

have been in a study.

with animals?

16. What are the ethical issues that concern research

Some research can be conducted only with animals. Ethical

standards require that animals may be harmed only if there
is no alternative and the benefits justify the harm.

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of this feature.
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TRUTH OR FICTION?

T F  Charles Darwin was nearly excluded from the voyage T F Asingle brain cell can send out hundreds of messages
that led to the development of his theory of evolution every second—and manage to catch some rest
because the captain of the ship did not approve of the in between.

shape of his nose. T F Fear can give you indigestion.

T F  Your genetic code overlaps 25% with that of a carrot. . . .
T F If a surgeon were to electrically stimulate a certain

T F Neanderthals are not necessarily extinct; they may be part of your brain, you might swear that someone had

lurking in your genes. stroked your leg.
T F  The human brain is larger than that of any T F A hormone turns a disinterested male rodent into a

other animal. doting father.
T F One cell can stretch all the way from your spine to

your toe.

Go to Psychology CourseMate at www.cengagebrain.com
T F Messages travel in the brain by means of electricity. to answer and score this Truth or Fiction quiz.
H H .. =

He almost missed the boat. Literally. sritish natural- e el
ist Charles Darwin had volunteered to serve as the scientist for an expeditionary voyage My nose had spoken falsely.
on H.M.S. Beagle, but the captain, Robert Fitz-Roy, objected to Darwin because of the CHARLES DARWIN
shape of his nose. Truth or Fiction Revisited: Thus, it is true that Darwin was nearly
prevented from undertaking his historic voyage due to the shape of his nose. Fitz-Roy I am turned into a sort of
believed that you could judge a person’s character by the outline of his facial features, machine for observing facts

and Darwin’s nose didn’t fit the . . . bill. But Fitz-Roy relented, and in the 1830s, Darwin

and grinding out conclusions.

undertook the voyage to the Galdpagos Islands that led to the development of his

theory of evolution.

CHARLES DARWIN
=

Darwin would write,

Afterwards, I heard that I had run a very narrow risk of being rejected [as the
Beagle’s scientist], on account of the shape of my nose! [Fitz-Roy] was convinced
that he could judge a man’s character by the outline of his features; and he doubted
whether anyone with my nose could possess sufficient energy and determination
for the voyage. But I think he was afterwards well-satisfied that my nose had
spoken falsely.

Darwin’s father had also objected to the voyage. He enumerated his reasons:

He feared that the voyage would reflect badly on Charles’s future as a member of
the clergy.

The plan seemed too adventurous and wild.

He wondered why the position of naturalist was still open so close to the beginning
of the voyage and why other naturalists had presumably refused the offer.

Sailing around the world would prevent Charles from settling down to his
“real life.”

The shipboard accommodations would be poor.
The voyage would give Charles another excuse for changing his direction in life.

It would be a waste of time.

It wasn’t—that is, the trip was not a waste of time.
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In Profile

As far as | can judge of myself | worked to the
utmost during the voyage [of the Beagle] from
the mere pleasure of investigation, and from
my strong desire to add a few facts to the
great mass of facts in natural science.

—Charles Darwin

Charles Darwin was a dabbler who, in one of his-
tory’s coincidences, was born on the same day as
Abraham Lincoln (February 12, 1809). Darwin’s
father was a well-known physician, and his mother was Susannah
Wedgwood of the chinaware family. His cousin was Sir Francis
Galton (see Chapter 2), who made many innovations in psycho-
logical measurement. Unlike Galton, Darwin gave no early signs of
genius. He did so poorly in school that his father feared he would
disgrace himself and the family. Nevertheless, Darwin went on to
change the face of modern thought.

Darwin enjoyed collecting and classifying plants, minerals,
and animals. He tried medical school, entered Cambridge
University to become an Anglican priest, and eventually
graduated with a degree in science. Because he was indepen-
dently wealthy, Darwin undertook the 5-year volunteer posi-
tion aboard H.M.S. Beagle. The ship stopped at the Galapagos
Islands, where Darwin observed how species of lizards, tortoises,
and plants varied from island to island. Although Darwin
undertook his voyage as a believer in the Book of Genesis
account of creation, his observations convinced him that the
organisms he observed shared common ancestors but had
evolved in different directions.

In midlife, Darwin almost missed the boat again. From his
observations of sea lions, tortoises, insects, and plants, he was
ready to formulate his theory of evolution upon his return from
his voyage. Reading Thomas Malthus’s “Essay on the Principle of
Population,” which had been written back in 1798, also helped.
Malthus pointed out that Earth’s food supply was increasing
mathematically (1, 2, 3, 4, 5, 6, and so on) while population was
increasing geometrically (1, 2, 4, 8, 16, 32, and so on). There-
fore, the world’s population would outstrip the world’s ability to
feed it, except for tragic events such as war, famine, and plague.
Darwin applied Malthus’s ideas to all species:

In October 1838...1 happened to read for amusement
Malthus on Population, and being well prepared to appreciate
the struggle for existence which everywhere goes on from long-
continued observation of the habits of animals and plants, it
at once struck me that under these circumstances favourable
variations would tend to be preserved and unfavourable ones
to be destroyed. The result of this would be the formation of
new species. Here, then, | had at last got a theory by which
to work; but | was so anxious to avoid prejudice, that | deter-
mined not for some time to write even the briefest sketch of
it. (C. Darwin, 1892/1958, pp. 42-43)

Because he was “anxious to avoid prejudice,” Darwin did
not want his theory of evolution to be published until after his
death. He feared it would be immensely unpopular because

CHARLES DARWIN

his family. He shared his ideas with a few fel-
low scientists, but he finally published his ideas
more broadly 20 years later when he learned that
other scientists, including Alfred Russel Wallace,
a scientist who had worked in the Amazon, were
about to publish similar ideas on evolution. Papers
by both Darwin and Wallace were read at the
Linnaean Society, and Darwin’s On the Origin of
Species by Natural Selection (1859) was pub-
lished shortly thereafter. The public’s interest in
evolutionary theory had been aroused, and the
first printing of Darwin’s book sold out on the first
day. Later, Darwin would publish his book The Descent of Man,
which claimed that modern-day humans were, like other spe-
cies, a product of evolution and that humans and apes shared
common ancestors. Needless to say, Darwin’s views became
better known than those of Wallace. (Have you ever heard of
Wallace’s theory of evolution?)

Darwin, of course, did meet with prejudice. The notion that
humans and apes have common ancestors met with ridicule,
as suggested by cartoons published in British newspapers and
magazines at the time. In fact, many school boards in the United
States object to the teaching of evolution to this day.
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EVOLUTION AND EVOLUTIONARY
PSYCHOLOGY: ‘‘SURVIVOR’’ IS MORE
THAN JUST A TV SHOW

In 1871, Darwin published The Descent of Man, which made the case that humans, like
other species, were a product of evolution. He argued that the great apes (chimpanzees,
gorillas, and so on) and humans shared a common primate ancestor (see Figure 3.1 m).
Many ridiculed Darwin’s views because they were displeased with the notion that they
might share ancestry with apes. Darwin’s theory also contradicted the Book of Genesis,
which stated that humans had been created in one day in the image of God.

At the Galdpagos Islands, Darwin found himself immersed in the unfolding of a
huge game of “Survivor.” But here the game was for real, and the rewards had nothing
to do with fame or fortune. The rewards were reaching sexual maturity, mating, and
transmitting one’s genes into subsequent generations. Question |: What concepts lie
at the core of Darwin’s theory of evolution?

The concept of a struggle for existence lies at the core of the theory of evolution.
The universe is no bed of roses. Since the beginning of time, the universe has been
changing. For billions of years, microscopic particles have been forming immense gas
clouds in space. Galaxies and solar systems have been condensing from the clouds,
sparkling for some eons, and then winking out. Change has brought life and death and
countless challenges to survival. As described by evolutionary theory, some creatures
have adapted successfully to these challenges, and their numbers have increased. Oth-
ers have not met the challenges and have fallen back into the distant mists of time. The
species that prosper and those that fade away are thus determined by natural selection.

When we humans first appeared on planet Earth, our survival required a different
sort of struggle than it does today. We fought or fled from predators such as leopards. We
foraged across parched lands for food. We might have warred with humanoid creatures
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EVOLUTION AND
EVOLUTIONARY
PSYCHOLOGY:
“SURVIVOR” IS MORE
THAN JUST ATV SHOW

It is not the strongest of the
species that survives, nor the
most intelligent that survives.
It is the one that is the most

adaptable to change.

CHARLES DARWIN
i

Natural selection A core concept of the
theory of evolution that holds that adap-
tive genetic variations among members
of a species enable individuals with those
variations to survive and reproduce. As

a result, such variations tend to be pre-
served, whereas nonadaptive variations
tend to drop out.
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Figure 3.1 m The Human Skeleton and the Skeletons of Some Relatives The idea that humans were
genetically related to monkeys and other animals was so divergent from other |9th-century views of our species
that Darwin was initially reluctant to discuss his theory of evolution. The Descent of Man, published in 1871, made the
case that humans, like other species, were a product of evolution. Darwin believed that the great apes (chimpanzees,
gorillas, and so on) shared a common primate ancestor. We did not descend from Neanderthals, but we coexisted

with them for thousands of years. Neanderthals became extinct some 35,000 years ago.
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Dinosaurs Long ago and right here on planet
Earth, dinosaurs once ruled the day. However,
they—along with 99.99% of all species that
ever existed—are now extinct. Evidence that
they existed, and when they existed, is found
in the fossil record.

The lion and the calf shall lie
down together but the calf
won’t get much sleep.
WOODY ALLEN
L

Mutation A sudden variation in an
inheritable characteristic as distinguished
from a variation that results from genera-
tions of gradual selection.

Evolutionary psychology The branch of
psychology that studies the ways adapta-
tion and natural selection are connected
with mental processes and behavior.

Species A category of biological clas-

sification consisting of related organisms
that are capable of interbreeding. Homo
sapiens—humans—make up one species.

Instinct A stereotyped pattern of behav-
ior triggered by a particular stimulus and
nearly identical among members of a spe-
cies, even when reared in isolation.

The very essence of
instinct is that it’s followed
independently of reason.
CHARLES DARWIN
.
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very much like ourselves—creatures who
have since become extinct. But because of
the evolution of our intellect, not fangs
nor wings nor claws, we prevailed. Our
numbers have increased. We continue to
transmit the traits that led to our selection
down through the generations by means
of genetic material whose chemical codes
are only now being cracked.

Just what is handed down through
the generations? The answer is biological,
or physiological, structures and processes.
Our biology serves as the material base
for our behaviors, emotions, and cogni-
tions (our thoughts, images, and plans). Biology somehow gives rise to specific behav-
ioral tendencies in some organisms, such as the chick’s instinctive fear of the shadow of
a hawk. But the behavior of many species, especially higher species such as humans, is
flexible and affected by environmental factors and choice as well as by heredity.

Doing What Comes Naturally

According to the theory of evolution, there is a struggle for survival as various spe-
cies and individuals compete for a limited quantity of resources. The combined genetic
instructions from parents lead to variations among individuals. No one who ever lived,
except, perhaps, for your identical twin, is exactly like you. There are also sharper diver-
gences from parents caused by sudden changes in genetic material called mutations.
Those individuals whose variations in traits are better adapted to their environments
are more likely to survive (that is, to be naturally selected). Survival permits them to
reach sexual maturity, to select mates, and to reproduce, thereby transmitting their fea-
tures or traits to the next generation. What began as a minor variation or a mutation
becomes embedded in more and more individuals over the generations—if it fosters sur-
vival. Chance variations that hinder survival are likely to disappear from the gene pool.

Evolutionary Psychology

These same concepts of adaptation and natural selection have also been applied to psy-
chological traits and are key concepts in evolutionary psychology. Question 2: What
is evolutionary psychology? Evolutionary psychology studies the ways adaptation
and natural selection are connected with mental processes and behavior (Buss, 2009a).
Over the eons, evolution has provided organisms with advantages such as stronger fins
and wings, sharper claws, and camouflage. Human evolution has given rise to various
physical traits and also to such diverse activities as language, art, committed relation-
ships, and warfare. Evolutionary psychologist David M. Buss (2009a) writes that the
field attempts to answer questions such as why do so many struggles have to do with
sex? Why is there so much social conflict? What are the mechanisms of the mind that
define human nature?

One of the concepts of evolutionary psychology is that not only physical traits
but also patterns of behavior, including social behavior, evolve and are transmitted
genetically from generation to generation. In other words, behavior patterns that help
an organism survive and reproduce are likely to be transmitted to the next generation
(Buss, 2009a). Such behaviors are believed to include aggression, strategies of mate
selection, and even altruism (that is, self-sacrifice of the individual to help perpetuate
the family grouping) (Buss, 2009b; Lukaszewski & Roney, 2009). The behavior patterns
are termed instinctive or species-specific because they evolved within certain species.

Question 3: What is an instinct? An instinct is a stereotyped pattern of behavior
that is triggered in a specific situation. Instinctive behavior is nearly identical among the
members of the species in which it appears. It tends to resist modification, even when it
serves no purpose (as in the interminable barking of some breeds of dogs) or results in
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punishment. Instinctive behavior also appears when the individual is reared in isolation
from others of its kind and thus cannot learn the behavior from experience.

Consider some examples of instinctive behavior. If you place an egg from the nest
of a goose a few inches in front of her, she will roll it back to the nest with her beak.
However, she won’t retrieve it if it’s farther away—in the “not my egg” zone. If you
rear a white-crowned sparrow in isolation from other sparrows, it will still sing a rec-
ognizable species-specific song when it matures. The male stickleback fish instinctively
attacks fish (or pieces of painted wood) with the kinds of red bellies that are charac-
teristic of other male sticklebacks (Dzieweczynski et al., 2009). Many psychologists
consider language to be instinctive in humans, and psychologists are trying to determine
whether aspects of human mate selection and aggression are instinctive. However, even
instinctive behavior can be modified to some degree by learning, and most psycholo-
gists agree that the richness and complexity of human behavior are made possible by
human learning ability.
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HEREDITY: THE NATURE
OF NATURE

Heredity The transmission of traits from
parent to offspring by means of genes.
Genetics The area of biology that
focuses on heredity.

Behavioral genetics The area of biology
and psychology that focuses on the trans-
mission of traits that give rise to behavior.

LearningConnections ¢ EVOLUTION AND EVOLUTIONARY PSYCHOLOGY:
“SURVIVOR” IS MORE THAN JUST A TV SHOW

ACTIVE REVIEW (1) Darwin’s first book on evolution was
titled On the Origin of Species by Natural

(2) The concept of a struggle for lies at the core of
the theory of evolution. (3) Darwin believed that mutations
occur at but are subject to natural selection.
(4) Individuals whose traits are better to their
environments are more likely to survive and reproduce.
(5) psychology studies the ways adaptation
and natural selection are connected with mental processes
and behavior. (6) Stereotypical behavior patterns that have
evolved within certain species are called

REFLECT AND RELATE Have you known family pets that
have engaged in instinctive behavior? What was the behav-
ior? Why do you believe it was instinctive?

CRITICALTHINKING Why was Darwin reluctant to publish
his theory of evolution? Do you believe that this textbook,
and other textbooks, should present the theory of evolution?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
-

HEREDITY: THE NATURE OF NATURE

Consider some facts of life:
® People cannot breathe underwater (without special equipment).
e People cannot fly (again, without rather special equipment).

e Fish cannot learn to speak French or do an Irish jig even if you rear them
in enriched environments and send them to finishing school.

e Chimpanzees and gorillas can use sign language but cannot speak.

People cannot breathe underwater or fly (without oxygen tanks, airplanes, or other
devices) because of their heredity. Question 4: What is heredity? Heredity defines
one’s nature—which is based on one’s biological structures and processes. Heredity
refers to the biological transmission of traits that have evolved from generation to
generation. Fish are limited in different ways by their natural traits. Chimpanzees and
gorillas can understand many spoken words and express some concepts through non-
verbal symbol systems such as American Sign Language. However, apes cannot speak.
They have probably failed to inherit humanlike speech areas of the brain. Their nature
differs from ours. Our speech mechanisms have evolved differently.

Genetics and Behavioral Genetics

Heredity both makes behaviors possible and places limits on them. Question 5: What
is genetics? Genetics is the subfield of biology that studies heredity. Behavioral genetics

Instinctive Behavior The male stickleback
instinctively attacks fish (or pieces of painted
wood) with the kinds of red bellies that are
characteristic of other male sticklebacks. Stick-
lebacks will show the stereotyped instinctive
behavior even when they are reared in isolation
from other members of their species.VWe rear
an organism in isolation so that we can be cer
tain that it is not learing the targeted behavior
from another member of its species.
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It’s necessary to be slightly
underemployed if you are to do
something significant.
JAMES D. WATSON, ONE OF THE
DISCOVERERS OF DNA
=

Gene A basic unit of heredity, which is
found at a specific point on a chromo-
some.

Chromosome A microscopic rod-shaped
body in the cell nucleus carrying genes
that transmit hereditary traits from gen-
eration to generation.

DNA Abbreviation for deoxyribonucleic
acid, the substance that forms the basic
material of chromosomes. It takes the
form of a double helix and contains the
genetic code.

Cell
Chromosome

bridges the sciences of psychology and biology. It is concerned with the genetic trans-
mission of traits that give rise to patterns of behavior.

The field of genetics looks at both species-specific behavior patterns (instincts) and
individual differences among the members of a species. Behavioral genetics studies the
effects of genetics on animal and human behavior. Psychologists are thinking in terms of
behavioral genetics when they ask about the inborn reasons that individuals differ in their
behavior and mental processes. For example, some children learn language more quickly
than others. Part of the reason may lie in behavioral genetics—their heredity. But some
children also experience a richer exposure to language at early ages. Heredity appears to
be a factor in almost all aspects of human behavior, personality, and mental processes
(Plomin & Asbury, 2005; Plomin & Haworth, 2009). Examples include sociability, anxi-
ety, social dominance, leadership, effectiveness as a parent or a therapist, happiness, and
even interest in arts and crafts (Blum et al., 2009; Ebstein et al., 2010; Leonardo & Hen,
2006). Question 6: What are the roles of genes and chromosomes in heredity?

Genes and Chromosomes:
The Building Blocks of Heredity

Genes are the most basic building blocks of heredity. Genes regulate the development
of specific traits. It is estimated that your cells contain 20,000 to 25,000 genes (Interna-
tional Human Genome Sequencing Consortium, 2006).

Genes are segments of chromosomes. That is, chromosomes are made up of strings
of genes. Each cell in the body contains 46 chromosomes arranged in 23 pairs. Chro-
mosomes are large complex molecules of DNA (short for deoxyribonucleic acid), which
has several chemical components. The tightly wound structure of DNA was first dem-
onstrated in the 1950s by James Watson and Francis Crick. DNA takes the form of a
double helix—a twisting molecular ladder (see Figure 3.2 m). The “rungs” of the ladder
are made up of chemicals called nucleotides whose names are abbreviated as A, T, C,
and G. The nucleotide A always links up with T to complete a rung, and C always com-
bines with G. Therefore, you can describe the genetic code in terms of the nucleotides
you find along just one of the rungs—for example, CTGAGTCAC and so on. A single
gene can contain hundreds of thousands of base pairs. So if you think of a gene as a
word, it can be a few hundred thousand letters long and completely unpronounceable.

A group of scientists working together around the globe—referred to as the Human
Genome Project—has learned that the sequencing of your DNA consists of about
3 billion DNA sequences spread throughout your chromosomes (Plomin & Schalkwyk,
2007). These sequences—the order of the chemicals we call A, T, C, and G—caused

Figure 3.2 m Cells, Chromosomes, and DNA A. The nuclei of cells contain chromosomes. B. Chromosomes are made up of DNA. C.
Segments of DNA are made up of genes that determine physical traits such as height, eye color,and whether pigs have wings (no, because
of their genetic makeup, they don’t). Genes are segments of chromosomes that are found with the nuclei of cells. The genetic code—that
is, the order of the chemicals A, T, C, and G—determines your species and all those traits that can be inherited, from the color of your
eyes to predispositions toward many psychological traits and abilities, including sociability and musical talent.
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you to grow arms and not wings and skin rather than scales. Psychologists debate
the extent to which genes influence complex psychological traits such as intelligence,
aggressiveness, and happiness and the appearance of psychological disorders such as
schizophrenia. Some traits, such as eye color, are determined by a single pair of genes.
Other traits, especially complex psychological traits such as sociability and aggressive-
ness, are thought to be polygenic—that is, influenced by combinations of genes.

Your genetic code provides your genotype—that is, your full genetic potential as deter-
mined by the sequencing of the chemicals in your DNA. But the person you see in the mirror
was also influenced by your early experiences in the home, injuries, adequacy of nourish-
ment, educational experiences, and numerous other environmental influences. Therefore,
you see the outer appearance of your phenotype, including the hair styles of the day. Your
phenotype is the way your genetic code manifests itself because of your experiences and
environmental circumstances. Your genotype enables you to acquire language. Your phe-
notype reveals that you are likely to be speaking English if you were reared in the United
States or Spanish if you were reared in Mexico (or both if you are Mexican American).

Your genotype provides what psychologists refer to as your nature. Your pheno-
type represents the interaction of you nature (heredity) and your nurture (environmen-
tal influences) in the origins of your behavior and mental processes. Psychologists are
especially interested in the roles of nature and nurture in intelligence and psychological
disorders. Our genotypes provide us with physical traits that set the stage for certain
behaviors. But none of us is the result of heredity alone. Environmental factors such
as nutrition, learning opportunities, cultural influences, exercise, and (unfortunately)
accident and illness also determine our phenotypes and whether genetically possible
behaviors will be displayed. Behavior and mental processes represent the interaction of
nature and nurture. A potential Shakespeare who is reared in poverty and never taught
to read or write will not create a Hamlet.

We normally receive 23 chromosomes from our father’s sperm cell and 23 chro-
mosomes from our mother’s egg cell (ovum). When a sperm cell fertilizes an ovum,
the chromosomes form 23 pairs (see Figure 3.3 m). The 23rd pair consists of sex
chromosomes, which determine whether we are female or male. We all receive an X
sex chromosome (so called because of its X shape) from our mother. If we also receive
an X sex chromosome from our father, we develop into a female. If we receive a Y sex
chromosome (named after its Y shape) from our father, we develop into a male. In the
following section, we observe the unfortunate results that may occur when people do
not receive the normal complement of chromosomes from their parents.

DOWN SYNDROME

When people do not have the normal number of 46 chromosomes (23 pairs), physical
and behavioral abnormalities may result. Most persons with Down syndrome, for
example, have an extra, or third, chromosome on the 21st pair. The extra chromosome
is usually contributed by the mother, and the condition becomes increasingly likely
as the mother’s age at the time of pregnancy increases. Persons with Down syndrome
have a downward-sloping fold of skin at the inner corners of the eyes, a round face, a
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Polygenic Referring to traits that are
influenced by combinations of genes.

Genotype One’s genetic makeup based
on the sequencing of the nucleotides we

term A, T, C, and G.

Phenotype One’s actual development

and appearance based on one’s genotype

and environmental influences.

Nature The inborn, innate character of

an organism.

Nurture The sum total of the environ-

mental factors that affect an organism
from conception onward. (In another

usage, nurture refers to the act of nour-

ishing and otherwise promoting the
development of youngsters.)
Sex chromosomes The 23rd pair of

chromosomes, whose genetic material
determines the sex of the individual.

Down syndrome A condition caused by

an extra chromosome on the 21st pair

and characterized by mental deficiency, a

broad face, and slanting eyes.

Figure 3.3 m The 23 Pairs of Human
Chromosomes People normally have

23 pairs of chromosomes. Whether one is
female or male is determined by the 23rd

pair of chromosomes. Females have two X
sex chromosomes, whereas males have an

X and aY sex chromosome.
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A CLOSER LOOKeRESEARCH

AREYOU A HUMAN OR A MOUSE (ORA CHIMP
OR A CARROT)? SOME FASCINATING FACTS
ABOUT GENES

Truth or Fiction Revisited: Yes, it is true that your genetic code
overlaps about 25% with that of a carrot. Don’t be concerned. It
doesn’t mean you're going to turn orange, nor that you are about

to enter your “salad days.” So, to quote carrot expert Bugs Bunny,
“What's up, Doc?” What's “up” is that your genetic code, like the
genetic codes of other life forms, is a sequence of four chemicals. By
chance alone, then, one of four in the sequence would be repeated
in any randomly selected segments of carrot and human DNA.

The house mouse is not only in your pantry; much of it is
in your genes. The genomes of humans and mice have been
decoded, and of the 20,000 to 25,000 genes possessed by
each, about 18,800 to 24,750 genes in one have some coun-
terpart in the other (Gunter & Dhand, 2002). The counterparts
are not necessarily the same; for example, the mouse has more

That 0.1% of Difference Can Be Quite a Difference The genetic codes of humans overlap
by 99.9% However, the remaining 0.1% can make quite a difference, as in the cases of cellist Yo

Yo Ma (left) and professional football players (right).

genes related to odor detection and thus a better sense of smell.
The genetic difference between mice and humans results from
some 75 million years of evolution along different paths from a
common mammalian ancestor. When we consider how different
we appear to be from the mouse, it is remarkable how similar we
are in genetic makeup. But only a few hundred genes apparently
explain why mice are pests (and pets). The overlap also makes
mice excellent stand-ins for humans in medical research.

Our closest genetic relatives are chimpanzees, with whom we
may have shared a common ancestor some 6 to 9 million years
ago. Only 1.58% of the genetic code of the chimpanzee differs
from our own. Putting it another way: Our genetic codes overlap
with those of chimps by more than 98% (Zimmer, 2002-2003)!

The sequence of your own DNA also overlaps about 99.9%
with that of other humans (Plomin & Crabbe, 2000). Yet the
difference of 0.1% accounts for the differences between Mozart
and Nelson Mandela and between Sandra Oh and Oprah Winfrey.
Despite this enormous overlap, people dif-
fer greatly in their skin coloration, their body
shape, and their psychological makeup, includ-
ing their talents and skills. Some compose sym-
phonies and others are tone-deaf. Some tackle
differential equations and others cannot add or
subtract. Some figure skate in the Olympics,
and others trip over their own feet. Even though
we differ but 0.1% in genetic code from our
fellows, it often seems easier to focus on how
much we differ rather than on how much we
have in common.

Truth or Fiction Revisited: Neander-
thals and some other ancient humanoids may
not be quite as extinct as has been believed.

In fact, they may be “lurking” in your own
genetic code. Analysis of DNA suggests that
modern humans—that’s us—probably inter-
bred with other humanoids rather than simply
replacing them (Forhan et al., 2008). When
you misbehave, could you now say it's the
Neanderthal in you? Of course, the truth could
be quite the reverse.

© Kevin C. Cox/Staff/Getty Images

protruding tongue, and a broad, flat nose. They are cognitively impaired and usually
have physical problems that cause death by middle age.

Kinship Studies: Is the Behavior of Relatives Related?

Monozygotic (MZ) twins Twins that
develop from a single fertilized ovum
that divides in two early in prenatal
development. MZ twins thus share
the same genetic code; also called
identical twins.

Dizygotic (DZ) twins Twins that
develop from two fertilized ova

and who are thus as closely related

as brothers and sisters in general; also
called fraternal twins.
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Question 7: What are kinship studies? In kinship studies, psychologists compare the
presence of traits and behavior patterns in people who are biologically related or unrelated
to help determine the role of genetic factors in their occurrence. The more closely people
are related, the more genes they have in common. Identical twins share 100% of their
genes. Parents and children have 50% of their genes in common, as do siblings (brothers
and sisters). Aunts and uncles related by blood have a 25% overlap with nieces and neph-
ews. First cousins share 12.5% of their genes. If genes are involved in a trait or behavior
pattern, people who are more closely related should be more likely to show similar traits
or behavior. Psychologists and behavioral geneticists are especially interested in running
kinship studies with twins and adopted individuals (Plomin & Haworth, 2009).
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TWIN STUDIES: LOOKING INTO THE GENETIC MIRROR

The fertilized egg cell (ovum) that carries genetic messages from both parents is called
a zygote. Now and then, a zygote divides into two cells that separate so that instead of
developing into a single person, it develops into two people with the same genetic makeup.
Such people are identical, or monozygotic (MZ), twins. If the woman releases two ova in
the same month and they are both fertilized, they develop into fraternal, or dizygotic (DZ),
twins. Dizygotic twins, like other siblings, share 50% of their genes. Monozygotic twins are
important in the study of the relative influences of nature (heredity) and nurture (the envi-
ronment) because differences between MZ twins are the result of nurture. (They do not
differ in their heredity—that is, their nature—because their genetic makeup is the same.)

Twin studies compare the presence of traits and behavior patterns in MZ twins, DZ
twins, and other people to help determine the role of genetic factors in their occurrence.
If MZ twins show greater similarity on a trait or behavior pattern than DZ twins, a
genetic basis for the trait or behavior is suggested.

Twin studies show how strongly genetic factors influence physical features. Mono-
zygotic twins are more likely to look alike, to be similar in height, and even to have more
similar cholesterol levels than DZ twins (Souren et al., 2007). This finding holds even
when the identical twins are reared apart and the fraternal twins are reared together
(Stunkard et al., 1990).

Other physical similarities between pairs of MZ twins may be more subtle, but they
are also strong. For example, research shows that MZ twin sisters begin to menstruate
about 1 to 2 months apart, whereas DZ twins begin to menstruate about a year apart. Down Syndrome Down syndrome is caused
Monozygotic twins are more alike than dizygotic twins in their blood pressure, brain ¥ @ extra chromosome on the 21st pair
wave patterns, and in their speech patterns, gestures, and mannerisms (Ambrosius et al., and bec,omes mere l',kely to occur as the
2008; Lykken et al., 1992; Wessel et al., 2007). mother's age at the time of pregnancy

. . . . . increases. Persons with Down syndrome
. Monozygotlc twins also ress:mblf.: one another more s.trongl.y than dlzygot1§ EWINS e characteristic facial features including
in psychological traits, such as intelligence, and personality traits, such as sociability, gownward-sloping folds of skin at the inner
anxiety, friendliness, conformity, and happiness (Lykken, 2007; Markon et al., 2002;  corners of the eyes, are intellectually deficient,
McCrae et al., 2000; Veselka et al., 2009). David Lykken and Mike Csikszentmihalyi  and usually have health problems that lead to
(2001) suggest that we inherit a tendency toward a certain level of happiness. Despite  death by middle age.
the ups and downs of life, we tend to drift back to our usual levels of cheerfulness
(or irritability). We shall investigate the role of (happy?) genes in happiness in greater
depth in Chapter 9. Heredity is also a key contributor to developmental factors, such as
cognitive functioning, and early signs of attachment, such as smiling, cuddling, and the
expression of fear of strangers (Plomin & Haworth, 2009; Segal, 2009).

Monozygotic twins are more likely than dizygotic twins to share psychological disor-
ders such as autism, depression, schizophrenia, and vulnerability to alcoholism (Dworzynski
et al., 2009; Plomin, 2000; Veenstra-Vanderweele & Cook, 2003). In one study on autism,
the agreement rate for MZ twins was about 60%. (That is, if one member of a
pair of MZ twins was autistic, the other member had a 60% chance of being
s0.) The concordance rate for DZ twins was only 10% (Plomin et al., 1994).

Of course, twin studies are not perfect. Monozygotic twins may
resemble each other more closely than dizygotic twins partly because
they are treated more similarly. Monozygotic twins frequently are
dressed identically, and parents sometimes have difficulty telling
them apart.

One way to get around this difficulty is to find and compare
MZ twins who were reared in different homes. Any similari-
ties between MZ twins reared apart cannot be explained by
a shared home environment and would appear to be largely
a result of heredity. In the fascinating Minnesota Study of
Twins Reared Apart (Lykken, 2007), researchers have been
measuring the physiological and psychological characteris-
tics of 56 sets of MZ adult twins who were separated in
infancy and reared in different homes. Constance Holden
(1980) wrote a progress report on the study when it had pro-
cessed 9 pairs of MZ twins and was about to study 11 other Twins Monozygotic twins share 100% of their
pairs. A team of psychologists, psychiatrists, and other professionals analyzed the twins’  genes, whereas dizygotic twins share 50% of
life histories, including their interests, medical problems, abilities, and intelligence. their genes.
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All in all, there were some uncanny similarities between the pairs, except when
there were extreme differences in their environment. Consider one pair of twins, both
of whom were named Jim. Both were married and divorced. Both had been trained to
become police officers. They each named their first sons James Allan. They drove the
same kind of car and vacationed at the same beach. They each mentioned carpentry
as a hobby; each had constructed a bench around a tree in the yard. There are cer-
tainly coincidences in their histories, and they were chosen for this lengthy description
because of them. However, the interests in police work and carpentry are probably
more than coincidental.

In sum, MZ twins reared apart are about as similar as MZ twins reared together
on a variety of measures of intelligence, personality, temperament, occupational and
leisure-time interests, and social attitudes. These traits thus would appear to have a
genetic underpinning.

I believe that every person is ADOPTION STUDIES

born with talent.

The interpretation of kinship studies can be confused when relatives share similar envi-

MAYA ANGELOU ronments as well as genes. Adoption studies offer special insight into the roles of nature

and nurture in the development of traits, especially when they compare children who

I have no special talent. I am have been separated from their parents at an early age (or in which identical twins are
only passionately curious. separated at an early age) and reared in different environments. Psychologists look for
ALBERT EINSTEIN similarities between children and their adoptive and natural parents. When children

A really great talent finds its
happiness in execution.

JOHANN WOLFGANG

VON GOETHE
=
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Genetic—Environmental Correlation Both
of these girls are athletic, but the one to the
left immediately felt at home during a ballet
class and chose to continue. The one on the

right was not at all tempted by dance, but she ! ! -
enjoyed soccer and was competitive, so she ! classes. The strong, coordinated, aggressive child

joined her school’s soccer team.

\ (Gottlieb, 2007; Narusyte et al., 2008). This aspect of devel-

reared by adoptive parents are more similar to their natural parents in a particular trait,
strong evidence exists for a genetic role in the appearance of that trait.

In later chapters, we will see that psychologists have been particularly interested in
the use of adoption studies to sort out the effects of nature and nurture in the develop-
ment of personality traits, intelligence, and various psychological disorders. Such traits
and disorders apparently represent the interaction of complex groupings of genes as
well as environmental influences.

Genetic—=Environmental Correlation: The Interaction
of Nature and Nurture

4 One of the problems in sorting out the influences of heredity and environment, or nature
and nurture, is that genes in part determine the environments to which people are exposed

opment is termed genetic—environmental correlation.
Not only do children’s biological parents con-
tribute genes to their offspring, but they also
intentionally and unintentionally place them ‘*'L-_
in certain kinds of environments. Artistically
oriented parents are likely not
only to transmit genes that
predispose their children —
'i to have an interest in the
" arts but also to expose their children to artis-
tic activities, such as piano lessons and visits \.
to museums. Athletic parents may enroll their
children in soccer lessons and sports camps.
The artistic and athletic parents may also ridicule
the interests of the other group, purposefully con-
tributing to the development of their children’s
attitudes.
As we develop, we are more likely to take
an active, conscious role in choosing or creat-
ing our environments. The intelligent, highly
motivated child may ask to be placed in honors
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b may join athletic teams. The child or adolescent
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with less academic or athletic talent may choose to be a loner or join a deviant peer group
in which friends reinforce his or her behaviors. At some point, children may ask caregiv-
ers to help them attend activities that enable them to pursue genetically inspired interests.
Adolescents may also select after-school activities that are connected with their academic,
artistic, or athletic interests. Choosing environments that allow us to develop inherited
preferences is termed niche-picking (W. Johnson et al., 2009; Plomin & Daniels, 1987).

THE EPIGENETIC FRAMEWORK

The relationship between genetic and environmental influences is not a one-way street.
Instead, it is bidirectional. Although it is true that our genes affect the development
of our traits and behaviors, our traits and behaviors also prompt certain kinds of
responses from other people and lead us to place ourselves in certain environments.
These environments—specialized schools, after-school activities, museums, the theater,
certain films and television programs—all affect how genes are expressed. According
to what developmental psychologists call epigenesis, or the epigenetic framework, our
development reflects continuing bidirectional exchanges between our genetic heritages
and the environments in which we find or place ourselves (Lickliter & Logan, 2007;
Vercelli & Piattelli-Palmarini, 2009).

LearningConnections e HEREDITY: THE NATURE OF NATURE

ACTIVE REVIEW (7) The field of genetics deals
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THE NERVOUS SYSTEM:
ON BEING WIRED

to be very different? How do you explain the similarities

with the genetic transmission of traits that give rise to pat-
terns of behavior. (8) are the most basic building
blocks of heredity. (9) Genes are segments of

(10) People with syndrome have an extra chro-

and differences?

CRITICALTHINKING Given that people have unique sets of
genes (with the exception of identical twins), can people be
said to be equal? If so, in what way?

mosome on the 21st pair. (11) The behavior of
twins is of special interest to psychologists because their
genetic endowment is the same.

REFLECT AND RELATE Which family members seem to
be like you physically or psychologically? Which seem

THE NERVOUS SYSTEM:
ON BEING WIRED

As a child, T did not think it was a good thing to have a “nervous” system. After all, if
your system were not jittery, you might be less likely to jump at strange noises. Later,
I learned that a nervous system is not a system that is nervous. It is a system of nerves
involved in thought processes, heartbeat, visual-motor coordination, and so on.

I also learned that the human nervous system is more complex than that of any
other animal and that our brains are larger than those of any other animal. Now, this
last piece of business is not quite true. A human brain weighs about 3 pounds, but the
brains of elephants and whales may be four times as heavy. Truth or Fiction Revisited:
Thus, it is not true that the human brain is larger than that of any other animal. Still,
our brains account for a greater part of our body weight than do those of elephants
or whales. Our brains weigh about 1/60th of our body weight. Elephant brains weigh
about 1/1,000th of their total weight, and whale brains are a paltry 1/10,000th of their
weight. So, humans win the brain-as-a-percentage-of-body-weight contest. Figure 3.4 m
shows the human brain compared with the brains of some other mammals.

The brain is only one part of the nervous system. We will see that the nervous
system serves as the material base for our behaviors, emotions, and cognitions (our
thoughts, images, and plans). The nervous system is composed of cells, most of which
are neurons, and this is where we begin our study of the nervous system.

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.

Genetic—environmental

correlation The tendency for parents to
place children in environments that are
consistent with their own preferences

or of children to place themselves in
such environments.

Niche-picking Choosing environments
that allow individuals to develop inher-
ited potentials or preferences.

Epigenesis The fact that children’s devel-
opment reflects continuing bidirectional
exchanges between their genetic heritage
and the environments in which they find
themselves or place themselves.

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.


http://www.cengagebrain.com

KALAT. Biological Psychology, 10/e. © 2009 Cengage Learning

Cerebru

Cerebru

Brainstem
Cerebellum
Spinal cord Human

Figure 3.4 m Brains of Humans and of
Some Other Mammals Other mammals
have brains with parts that correspond to
the human brain, although they differ in
shape and size.
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Neurons: Into the Fabulous Forest

Within our brains lies a fabulous forest of nerve cells,
or neurons. Question 8: What are neurons? Neurons
are specialized cells of the nervous system that conduct
impulses. Neurons can be visualized as having branches,
trunks, and roots—something like trees. As we voyage
through this forest, we see that many nerve cells lie along-
side one another like a thicket of trees. But neurons can
also lie end to end, with their “roots” intertwined with
the “branches” of the neurons that lie below. Whereas
trees receive sunlight, water, and nutrients from the soil,
neurons receive “messages” from a number of sources,
such as the senses of vision and touch, and from other
neurons, and they can pass these messages along in a
complex biological dance.

We are born with more than 100 billion neurons.
Most of them are found in the brain. The nervous system
also contains glial cells, or glia. It has long been known
that glia remove dead neurons and waste products from
the nervous system, nourish neurons, and direct their
growth (Filosa et al., 2009; Gordon et al., 2009). Now
we know that glia also synchronize the transmission of
messages of nearby neurons, enabling them to transmit
messages in waves (Perea et al., 2009).

Neurons occupy center stage in the nervous system.
The messages transmitted by neurons somehow account
for phenomena ranging from the perception of an itch
from a mosquito bite to the coordination of a skier’s
vision and muscles to the composition of a concerto to
the solution of an algebraic equation.

Neurons vary according to their functions and their
location. Neurons in the brain may be only a fraction of
an inch in length, whereas others that transmit messages
between the spinal cord and the toes are several feet long.
Truth or Fiction Revisited: Thus, it is true that a single
cell can stretch all the way from your spine to your toe.
Neurons include a cell body, dendrites, and an axon (see
Figure 3.5 m). The cell body contains the core, or nucleus,
of the cell. The nucleus uses oxygen and nutrients to gen-
erate the energy needed to carry out the work of the cell.
Anywhere from a few to several hundred short fibers, or
dendrites, extend like roots from the cell body to receive
incoming messages from thousands of adjoining neu-
rons. Each neuron has an axon that extends like a trunk
from the cell body. Axons are microscopically thin, but
those that carry messages from the toes to the spinal cord
extend several feet.

Like tree trunks, axons can branch off in different
directions. Axons end in small bulb-shaped structures
called terminals, or terminal buttons. Neurons carry mes-
sages in one direction only: from the dendrites or cell
body through the axon to the axon terminals. The mes-
sages are then transmitted from the terminal buttons to
other neurons, muscles, or glands.

As a child matures, the axons of neurons become longer, and the dendrites and ter-

minals proliferate, creating vast interconnected networks for the transmission of com-
plex messages. The number of glial cells also increases as the nervous system develops,
contributing to its dense appearance.
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Figure 3.5 m The Anatomy of a Neuron “Messages” enter neurons through dendrites, are transmitted along the trunklike
axon, and then are sent from axon terminal buttons to muscles, glands, and other neurons. Axon terminal buttons contain sacs
of chemicals called neurotransmitters. Neurotransmitters are released into the synaptic cleft, where many of them bind to recep-

tor sites on the dendrites of the receiving neuron. Dozens of neurotransmitters have been identified.

MYELIN

The axons of many neurons are wrapped tightly with white, fatty myelin that makes
them look like strings of sausages under the microscope (bratwurst, actually). The fat
insulates the axon from electrically charged atoms, or ions, found in the fluids that sur-
round the nervous system. This myelin sheath minimizes leakage of the electrical current
being carried along the axon, thereby allowing messages to be conducted more efficiently.
Myelination is part of the maturation process that leads to the child’s ability to
crawl and walk during the first year. Infants are not physiologically “ready” to engage in
visual-motor coordination and other activities until the coating process reaches certain
levels. In people with the disease multiple sclerosis, myelin is replaced with a hard fibrous
tissue that throws off the timing of nerve impulses and disrupts muscular control.

AFFERENT AND EFFERENT NEURONS: FROM THERE TO HERE AND HERE
TO THERE

If someone steps on your toes, the sensation is registered by receptors or sensory neu-
rons near the surface of your skin. Then it is transmitted to the spinal cord and brain
through afferent neurons, which are perhaps 2 to 3 feet long. In the brain, subsequent
messages might be conveyed by associative neurons that are only a few thousandths of
an inch long. You experience the pain through this process and perhaps entertain some
rather nasty thoughts about the perpetrator, who is now apologizing and begging for
understanding. Long before you arrive at any logical conclusions, however, motor neu-
rons (efferent neurons) send messages to your foot so that you withdraw it and begin
an impressive hopping routine. Other efferent neurons stimulate glands so that your
heart is beating more rapidly, you are sweating, and the hair on the back of your arms
has become erect! Being a good sport, you say, “Oh, it’s nothing.” But considering all
the neurons involved, it really is something, isn’t it?

Neuron A specialized cell of the nervous
system that transmits messages.

Glia Cells that nourish neurons, remove
waste products from the nervous system,
and help synchronize the messages sent
by neurons.

Dendrites Rootlike structures, attached
to the cell body of a neuron, that receive
impulses from other neurons.

Axon A long, thin part of a neuron that
transmits impulses to other neurons,

an organ, or muscle from branching
structures called terminal buttons.

Myelin A fatty substance that encases
and insulates axons, facilitating
transmission of neural impulses.

Afferent neurons Neurons that transmit
messages from sensory receptors to

the spinal cord and brain; also called
sensory neurons.

Efferent neurons Neurons that
transmit messages from the brain or
spinal cord to muscles and glands; also
called motor neurons.
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In Profile

It is strange to see how the populace, which
nourishes its imagination with tales of witches
or saints, mysterious events and extraordinary
occurrences, disdains the world around us
as commonplace, monotonous and prosaic,
without suspecting that at bottom it is all
secret, mystery, and marvel.

—Santiago Ramén y Cajal

He was placed in solitary confinement, given one
meal a day, and taken out each day for public flog-
gings. Santiago Ramoén y Cajal (1852-1934) was 10 years old at
the time, and his depraved crime was failure to pay attention in
Latin class. (I assume you're doing a better job in psychology . . . .)
Cajal’s first love was art, but his father—like Charles Darwin’s
father—prompted him to study medicine because medicine was
more prestigious and would guarantee an income. Cajal, however,
managed to express his artistic talents even in the medical field.
He used the new method of staining nerve cells with salts of
silver to study them microscopically and draw them. He became
a pioneering investigator of the brain and a superb illustrator,
whose renderings of the nervous system sparked a great deal of
research, and his drawings are still used for educational purposes
today. Some consider Cajal the greatest neuroscientist who ever
lived, and he won half the Nobel Prize in physiology or medicine

SANTIAGO RAMON Y CAJAL

in 1906. The other half was awarded to Camillo
Golgi, who had innovated the staining technique
used by Cajal.
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The Golgi-Stained Retina of a Mouse Embryo, Showing
the Neurons in the Eye

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about Santiago RamoénY Cajal
-

In case you think that afferent and efferent neurons will be hard to distinguish
because they sound pretty much the SAME to you, remember that they are the SAME.
That is, Sensory = Afferent and Motor = Efferent.

The Neural Impulse: Let Us “Sing the Body Electric”'
In the 18th century, Italian physiologist Luigi Galvani (1737-1798) conducted a shock-

Video Connections—The Action Potential

A neuron’s action potential is the electrical impulse

that travels along its axon, enabling the conduction of a
neural impulse. This concept is explained and illustrated in
the video.

ing experiment in a rainstorm. While his neighbors had the sense to
remain indoors, Galvani and his wife were on the porch connecting
lightning rods to the heads of dissected frogs whose legs were con-
nected by wires to a well of water. When lightning blazed above, the
frogs’ muscles contracted. This is not a recommended way to prepare
frogs’ legs. Galvani was demonstrating that the messages (neural
impulses) that travel along neurons are electrochemical in nature.
Question 9: What are neural impulses? Neural impulses are
messages that travel within neurons at somewhere between 2 miles
an hour (in nonmyelinated neurons) and 225 miles an hour (in
myelinated neurons). This speed is not impressive when compared
with that of an electrical current in a toaster oven or a lamp, which
can travel at close to the speed of light—more than 186,000 miles
per second. Distances in the body are short, however, and a message
will travel from a toe to the brain in perhaps 1/50th of a second.

AN ELECTROCHEMICAL VOYAGE

The process by which neural impulses travel is electrochemical.
Neurons generate electricity as a result of chemical changes that
cause an electrical charge to be transmitted along the lengths of
their axons. The interiors of axons are separated from surrounding

! From Walt Whitman’s Leaves of Grass.
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fluids by the cell membrane. The fluids inside and outside the cell membranes contain
positively or negatively charged atoms called ions. Ions with positive charges (sodium
and potassium ions) and negative charges (chloride ions) can flow back and forth across
the cell membrane. Yet the flow is not random. The cell membranes of axons have selec-
tive permeability; that is, gates open and close to allow the movement back and forth
of certain ions. In a resting state—that is, when a neuron is not being stimulated by its
neighbors—gates prevent the positively charged sodium ions from entering the axon,
although potassium can flow. But the overall result is that the concentration of negatively
charged chloride (Cl-) ions inside the cell creates a negative charge in relation to the
outside. The axon is said to be polarized with a negative resting potential of about —70
millivolts in relation to the body fluid outside the cell membrane.

When the resting neuron is adequately stimulated by other neurons, the so-called
sodium-potassium pump goes into operation. The gates in the part of the axon closest
to the cell body allow positively charged sodium ions to enter but also pump out some
potassium ions. Since more sodium ions enter than potassium ions leave, there is a net
gain in the charge inside the axon, depolarizing the area. The influx of sodium ions also
positively charges the area with respect to the outside.

The inside of the axon at the disturbed area is said to have an action potential of
110 millivolts. This action potential, added to the —70 millivolts that characterize the
resting potential, brings the axon’s voltage to a positive charge of about +30 to +40
millivolts in the affected area (see Figure 3.6 m). The action potential causes the gates
in the next part of the cell to open, or become permeable, to sodium ions. At the same
time, positively charged sodium ions are being pumped out of the first area of the
axon, which returns it to its negative resting potential. In this way, the neural impulse
is transmitted continuously along an axon. Because the impulse is generated anew as it
progresses, it does not lose strength.

Truth or Fiction Revisited: Thus, it is true that messages travel in the brain by
means of electricity. These are messages within neurons. However, communication
between neurons is carried out quite differently.
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Figure 3.6 m Changes in Electrical Charges as a Neural Impulse Is Transmitted Along the
Length of an Axon Electrical charges inside and outside axons are measured by microscopic glass
tubes placed inside and outside the cell membranes of axons. As shown in part A, when an axon is

at rest, it has a negative charge of about —70 millivolts. But when sodium ions enter and the area

of entry is depolarized, as shown in part B, the charge in that part of the axon rises to +30 to +40
millivolts. The change causes the next part of the cell membrane to become permeable to sodium
ions, continuing the transmission of the neural impulse along the axon.
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Neural impulse The electrochemical
discharge of a nerve cell, or neuron.

Polarize To ready a neuron for firing
by creating an internal negative charge
in relation to the body fluid outside the
cell membrane.

Resting potential The electrical
potential across the neural membrane
when it is not responding to other
neurons.

Depolarize To reduce the resting
potential of a cell membrane from about
—70 millivolts toward zero.

Action potential The electrical

impulse that provides the basis for the
conduction of a neural impulse along an
axon of a neuron.
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CHAPTER 3
BIOLOGY AND PSYCHOLOGY

All-or-none principle The fact that
a neuron fires an impulse of the same
strength whenever its action potential
is triggered.

Refractory period A phase following
firing during which a neuron is less sensi-
tive to messages from other neurons and
will not fire.

Synapse A junction between the axon
terminals of one neuron and the den-
drites or cell body of another neuron.

Neurotransmitters Chemical substances
involved in the transmission of neural
impulses from one neuron to another.
Receptor site A location on a dendrite

of a receiving neuron tailored to receive
a neurotransmitter.

FIRING: HOW MESSAGES VOYAGE FROM NEURON TO NEURON

The conduction of the neural impulse along the length of a neuron is what is meant by
“firing.” When a rifle fires, it sends a bullet speeding through its barrel and discharges
it at more than 1,000 feet per second. Question 10: What happens when a neuron
fires? Neurons also fire, but instead of a barrel, a neuron has an axon. Instead of dis-
charging a bullet, it releases neurotransmitters.

Some neurons fire in less than 1/1,000th of a second. When they fire, neurons
transmit messages to other neurons, muscles, or glands. However, neurons will not fire
unless the incoming messages combine to reach a certain strength, which is defined as
the threshold at which it will fire. A weak message may cause a temporary shift in elec-
trical charge at some point along the cell membrane, but this charge will dissipate if the
neuron is not stimulated to its threshold.

Every time a neuron fires, it transmits an impulse of the same strength. This occur-
rence is known as the all-or-none principle. That is, either a neuron fires or it doesn’t.
Not only can a neuron fire in less than 1/1,000th of a second, but a neuron may also
transmit several hundred messages each second. Neurons fire more often when they
have been stimulated by larger numbers of other neurons. Stronger stimuli cause more
frequent firing, but again, the strength of each firing remains the same.

For a few thousandths of a second after firing, a neuron is insensitive to messages
from other neurons and will not fire. It is said to be in a refractory period. This period
is a time of recovery during which sodium is prevented from passing through the neu-
ronal membrane. When we realize that such periods of recovery might take place hun-
dreds of times per second, it seems a rapid recovery and a short rest indeed. Truth or
Fiction Revisited: It is therefore true that a single brain cell can send out hundreds of
messages each second—and manage to catch some rest in between.

The facts that there are so many neurons and that they can fire so frequently begins
to suggest how much information can be transmitted within the brain and to and from
the brain. Just think: Billions of cells can each fire hundreds of times per second, send-
ing different kinds of messages to different groups of cells each time. How can any
human-made computer we know of today begin to transmit such vast quantities of
information? It apparently requires such a complex system of information transmission
to begin to understand the particularly human capacities for insight and intuition.

THE SYNAPSE: ON BEING WELL CONNECTED

A neuron relays its message to another neuron across a junction called a synapse.
Question I1: What is a synapse? A synapse consists of an axon terminal button from
the transmitting neuron, a dendrite or the body of a receiving neuron, and a fluid-filled
gap between the two that is called the synaptic cleft (see Figure 3.5). Although the neu-
ral impulse is electrical, it does not jump across the synaptic cleft like a spark. Instead,
when a nerve impulse reaches a synapse, axon terminals release chemicals into the
synaptic cleft like myriad ships being cast into the sea. Scientists have identified a few
dozen of these chemicals to date. In the following section, we consider a few of them
that are usually of greatest interest to psychologists.

Neurotransmitters: The Chemical Keys
to Communication

Sacs called synaptic vesicles in the axon terminals contain neurotransmitters. When a
neural impulse (action potential) reaches the axon terminal, the vesicles release varying
amounts of neurotransmitters—the chemical keys to communication—into the syn-
aptic cleft. From there, they influence the receiving neuron. Question 12: What do
neurotransmitters do?

Dozens of neurotransmitters have been identified. Each has its own chemical struc-
ture, and each can fit into a specifically tailored harbor, or receptor site, on the receiv-
ing cell. The analogy of a key fitting into a lock is often used to describe this process.
Once released, not all molecules of a neurotransmitter find their way into receptor sites
of other neurons. “Loose” neurotransmitters are usually either broken down or reab-
sorbed by the axon terminal (a process called reuptake).
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Some neurotransmitters act to excite other neurons; that is, they cause other neurons
to fire. Other neurotransmitters act to inhibit receiving neurons; that is, they prevent
them from firing. The sum of the stimulation—excitatory and inhibitory—determines
whether a neuron will fire and, if so, when neurotransmitters will be released.

Neurotransmitters are involved in physical processes such as muscle contraction and
psychological processes such as thoughts and emotions. Excesses or deficiencies of neu-
rotransmitters have been linked to psychological disorders such as depression and schizo-
phrenia. Let’s consider the effects of some neurotransmitters of interest to psychologists:
acetylcholine (ACh), dopamine, norepinephrine, serotonin, GABA, and endorphins.

Acetylcholine (ACh) controls muscle contractions. It is excitatory at synapses
between nerves and muscles that involve voluntary movement but inhibitory at the
heart and some other locations. The effects of curare highlight the functioning of ACh.
Curare is a poison that is extracted from plants by native South Americans and used in
hunting. If an arrow tipped with curare pierces the skin and the poison enters the body,
it prevents ACh from binding to the receptor sites on neurons. Because ACh helps mus-
cles move, curare causes paralysis. The victim is prevented from contracting the muscles
used in breathing and therefore dies from suffocation. Botulism, a disease that stems
from food poisoning, prevents the release of ACh and has the same effect as curare.

Acetylcholine is also normally prevalent in a part of the brain called the hippo-
campus, a structure involved in the formation of memories. When the amount of ACh
available to the brain decreases, memory formation is impaired, as in Alzheimer’s dis-
ease (Packard, 2009). In one experiment, researchers decreased the ACh available to
the hippocampus of laboratory rats. As a result, the rats were
incapable of learning their way through a maze, apparently
because they could not remember which way to turn at various
choice points (Egawa et al., 2002).

Dopamine is involved at the level of the brain and affects
voluntary movements, learning and memory, and emotional
arousal. Deficiencies of dopamine are linked to Parkinson’s
disease, in which people progressively lose control over their
muscles (Fuentes et al., 2009). They develop muscle tremors
and jerky, uncoordinated movements. Muhammad Ali and
Michael J. Fox are two of the better-known individuals who
are afflicted with Parkinson’s disease.

The psychological disorder schizophrenia is characterized
by confusion and false perceptions, and it has been linked to
dopamine. People with schizophrenia may have more receptor
sites for dopamine in an area of the brain that is involved in
emotional responding. For this reason, they may overutilize
the dopamine available in the brain (Neve, 2009; Roth et al., 2009). This leads to hal-
lucinations and disturbances of thought and emotion. The phenothiazines, a group of
drugs used to treat schizophrenia, inhibit the action of dopamine by blocking some
dopamine receptor sites (Neve, 2009). Because of their action, phenothiazines may have
Parkinson-like side effects, which are usually treated by lowering the dose, prescribing
additional drugs, or switching to another drug.

Norepinephrine is produced largely by neurons in the brain stem. It acts both as a
neurotransmitter and as a hormone. It is an excitatory neurotransmitter that speeds up
the heartbeat and other body processes and is involved in general arousal, learning and
memory, and eating. Excesses and deficiencies of norepinephrine have been linked to
mood disorders. Deficiencies of both ACh and norepinephrine are particularly impair-
ing of memory (Qi & Gold, 2009).

The stimulants cocaine and amphetamines (“speed”) create excesses of norepi-
nephrine (as well as dopamine) in the nervous system, increasing the firing of neu-
rons and leading to persistent arousal. Amphetamines act by facilitating the release of
these neurotransmitters and also prevent their reabsorption by the releasing synaptic
vesicles—that is, their reuptake. Cocaine also blocks reuptake.

Serotonin is involved in emotional arousal and sleep. Deficiencies of serotonin
have been linked to eating disorders, alcoholism, depression, aggression, and insomnia
(Polina et al., 2009; Risch et al., 2009). The drug LSD decreases the action of serotonin
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Parkinson’s Disease Boxer Muhammad
Al and actor Michael J. Fox are two of the
better-known individuals who are afflicted
with Parkinson’s disease.

Acetylcholine (ACh) A neurotransmit-
ter that controls muscle contractions.

Hippocampus A part of the limbic
system of the brain that is involved in
memory formation.

Dopamine A neurotransmitter that is
involved in Parkinson’s disease and that
appears to play a role in schizophrenia.

Norepinephrine A neurotransmitter
whose action is similar to that of the
hormone epinephrine and that may play
a role in depression.

Serotonin A neurotransmitter, deficien-
cies of which have been linked to affec-
tive disorders, anxiety, and insomnia.
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Runner’s High Why have thousands of
people taken up long-distance running?
Running promotes cardiovascular condition-
ing, muscle strength, and weight control. But
many long-distance runners also experience a
“runner’s high” that appears to be connected
with the release of endorphins. Endorphins
are naturally occurring substances that are
similar in function to the narcotic morphine.

Gamma-aminobutyric acid
(GABA) An inhibitory neurotransmitter
that apparently helps calm anxiety.

Endorphins Neurotransmitters that are
composed of amino acids and that are
functionally similar to morphine.
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and may also increase the utilization of dopamine. Overutilization of
dopamine may give rise to hallucinations both in people with schizo-
phrenia and users of LSD.

Gamma-aminobutyric acid (GABA) is another neurotransmit-
ter of great interest to psychologists. One reason is that GABA is
an inhibitory neurotransmitter that may help calm anxiety reactions
(Cunningham et al., 2009). Tranquilizers and alcohol may quell anx-
iety by binding with GABA receptors and amplifying its effects. One
class of antianxiety drug may also increase the sensitivity of receptor
sites to GABA. Other studies link deficiencies of GABA to depression
(Karolewicz et al., 2009).

Endorphins are inhibitory neurotransmitters. The word endor-
phin is the contraction of endogenous morphine. Endogenous means
“developing from within.” Endorphins occur naturally in the brain
and in the bloodstream and are similar to the narcotic morphine in
their functions and effects. They lock into receptor sites for chemi-
cals that transmit pain messages to the brain. Once the endorphin
“key” is in the “lock,” the pain-causing chemicals are locked out.
Endorphins may also increase our sense of competence, enhance the functioning of
the immune system, and be connected with the pleasurable “runner’s high” reported
by many long-distance runners (Shah et al., 2009). Table 3.1 B reviews much of the
information on neurotransmitters.

There you have it—a fabulous forest of neurons in which billions upon billions of
axon terminals are pouring armadas of neurotransmitters into synaptic clefts at any
given time. The process occurs when you are involved in strenuous activity. It is taking
place this moment as you are reading this page. It will happen later on when you have
a snack or passively watch television. Moreover, the process is repeated several hundred
times every second. The combined activity of all these neurotransmitters determines
which messages will be transmitted and which ones will not. You experience your sensa-
tions, your thoughts, and your control over your body as psychological events, but the
psychological events somehow result from many billions of electrochemical events.

Table 3.1 ® Key Neurotransmitters and Their Functions

Neurotransmitter Functions Comments

Acetylcholine (ACh)

Causes muscle contractions
and is involved in formation of
memories

Found at synapses between motor
neurons and muscles; deficiencies linked
with paralysis and Alzheimer's disease

Dopamine

Plays a role in movement,
learning, attention, memory,
and emotional response

Tremors of Parkinson’s disease linked
with low levels of dopamine; people with
schizophrenia may overutilize dopamine

Norepinephrine

Accelerates the heart rate,
affects eating, and is linked
with activity levels, learning,
and remembering

Imbalances linked with mood disorders
such as depression and bipolar disorder

Serotonin

Is involved in behavior patterns
and psychological problems, inc-
luding obesity, depression, insom-
nia, alcoholism, and aggression

Drugs that block the reuptake of
serotonin helpful in the treatment
of depression

Gamma-
aminobutyric acid
(GABA)

An inhibitory neurotransmitter
that may lessen anxiety

Tranquilizers and alcohol may counter
anxiety by binding with GABA recep-
tors or increasing the sensitivity of
receptor sites to GABA

Endorphins

Inhibit pain by locking pain-
causing chemicals out of their
receptor sites

Endorphins may be connected with
some people’s indifference to pain,
the painkilling effects of acupuncture,
and the “runner’s high” experienced
by many long-distance runners
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We can think of neurons as the microscopic building blocks of the nervous system.
However, millions upon millions of neurons gather together to form larger visible
structures that we think of as the parts of the nervous system. We discuss those parts
next, including the most human part—the brain.

The Parts of the Nervous System

Question 13: What are the parts of the nervous system? The nervous system con-
sists of the brain, the spinal cord, and the nerves linking them to the sensory organs,
muscles, and glands. As shown in Figure 3.7 m, the brain and spinal cord make up the
central nervous system. If you compare your nervous system to a computer, your central
nervous system would be your central processing unit (CPU).

The sensory (afferent) neurons, which receive and transmit messages to the brain
and spinal cord, and the motor (efferent) neurons, which transmit messages from the
brain or spinal cord to the muscles and glands, make up the peripheral nervous system.
In the comparison of the nervous system to a computer, the peripheral nervous system
makes up the nervous system’s peripheral devices—keyboard, mouse, DVD drive, and
so on. You would not be able to feed information to your computer’s central processing
unit without these peripheral devices. Other peripheral devices, such as your monitor
and printer, allow you to follow what is happening inside your CPU and to see what it
has accomplished.

THE PERIPHERAL NERVOUS SYSTEM: THE BODY’S PERIPHERAL DEVICES

Question 14: What are the divisions and functions of the peripheral nervous
system? The peripheral nervous system consists of sensory and motor neurons that
transmit messages to and from the central nervous system. Without the peripheral ner-
vous system, our brains would be like isolated CPUs. There would be no keyboards,
mouses, discs, or other ways of inputting information. There would be no monitors,
printers, modems, or other ways of displaying or transmitting information. We would
be detached from the world: We would not be able to perceive it, and we would not
be able to act on it. The two main divisions of the peripheral nervous system are the
somatic nervous system and the autonomic nervous system.

The somatic nervous system contains sensory (afferent) and motor (efferent) neu-
rons. It transmits messages about sights, sounds, smells, temperature, body positions,
and so on to the central nervous system. As a result, we can experience the beauties
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Nerve A bundle of axons from
many neurons.

Central nervous system The brain and
spinal cord.

Peripheral nervous system The part
of the nervous system consisting of
the somatic nervous system and the
autonomic nervous system.

Somatic nervous system The division
of the peripheral nervous system that
connects the central nervous system with
sensory receptors, skeletal muscles, and
the surface of the body.

Figure 3.7 m The Divisions of the
Nervous System The nervous system
contains two main divisions: the central
nervous system and the peripheral nervous
system.The central nervous system consists
of the brain and spinal cord.The peripheral
nervous system contains the somatic and
autonomic systems. In turn, the autonomic
nervous system has sympathetic and para-
sympathetic divisions.
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Autonomic nervous system (ANS) The
division of the peripheral nervous system
that regulates glands and activities such
as heartbeat, respiration, digestion, and
dilation of the pupils.

Sympathetic The branch of the ANS
that is most active during emotional
responses, such as fear and anxiety, that
spend the body’s reserves of energy.

Parasympathetic The branch of the
ANS that is most active during processes
such as digestion that restore the body’s
reserves of energy.

Figure 3.8 m The Branches of the
Autonomic Nervous System

(ANS) The parasympathetic branch of the
ANS generally acts to replenish stores of
energy in the body. The sympathetic branch
is most active during activities that expend
energy.The two branches of the ANS
frequently have antagonistic effects on the
organs they service.

and the horrors of the world, its physical ecstasies and agonies. Messages transmitted
from the brain and spinal cord to the somatic nervous system control purposeful body
movements such as raising a hand, winking, or running, as well as the tiny, almost
imperceptible movements that maintain our balance and posture.

Autonomic means “acting independently”—without conscious control. The
autonomic nervous system (ANS) regulates the glands and the muscles of internal
organs. Thus, the ANS controls activities such as heartbeat, respiration, digestion, and
dilation of the pupils of the eyes. These activities can occur automatically, while we are
asleep. But some of them can be overridden by conscious control. You can breathe at a
purposeful pace, for example. Methods like biofeedback and yoga also help people gain
voluntary control of functions such as heart rate and blood pressure.

The ANS also has two branches, or divisions: sympathetic and parasympathetic.
These branches have largely opposing effects. Many organs and glands are stimulated
by both branches of the ANS (see Figure 3.8 m). When organs and glands are simulta-
neously stimulated by both divisions, their effects can average out to some degree. In
general, the sympathetic division is most active during processes that involve spending
body energy from stored reserves, such as a fight-or-flight response to a predator or
when you find out that your rent is going to be raised. The parasympathetic division
is most active during processes that replenish reserves of energy, such as eating. When
we are afraid, the sympathetic division of the ANS accelerates the heart rate. When
we relax, the parasympathetic division decelerates the heart rate. The parasympathetic
division stimulates digestive processes, but the sympathetic branch inhibits digestion.
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Have you ever tried to eat a meal when you’re worried or anxious about something,
like a big test or a speech you will have to present to the class? At such times, food usually
has no appeal, and if you force yourself to eat, it may seem to land in your stomach like a
rock. This is the sympathetic division of your ANS in action. The sympathetic division of
the ANS predominates when we feel fear or anxiety, and these feelings can therefore cause
indigestion. Truth or Fiction Revisited: Thus, it is true that fear can give you indigestion.

The ANS is of particular interest to psychologists because its activities are linked
to various emotions such as anxiety and love. Some people seem to have overly reac-
tive sympathetic nervous systems. In the absence of external threats, their bodies still
respond as though they were faced with danger. Psychologists often help them learn to
relax when there is no external reason for them to feel so “wound up tight.”

THE CENTRAL NERVOUS SYSTEM:THE BODY’S CENTRAL
PROCESSING UNIT

It is your central nervous system that makes you so special. Other species see more
sharply, smell more keenly, and hear more acutely. Other species run faster, fly through
the air, or swim underwater without the benefit of artificial devices, such as airplanes
and submarines. But it is your central nervous system that enables you to use symbols
and language, the abilities that allow people not only to adapt to their environment but
also to create new environments and give them names (Bandura, 1999).

Question 15: What are the divisions and functions of the central nervous
system? As noted earlier, the central nervous system consists of the spinal cord and
the brain.

The spinal cord is a true “information superhighway”—a column of nerves about
as thick as a thumb. It transmits messages from sensory receptors to the brain and from
the brain to muscles and glands throughout the body. The spinal cord is also capable
of some “local government.” That is, it controls some responses to external stimulation
through spinal reflexes. A spinal reflex is an unlearned response to a stimulus that may
involve only two neurons—a sensory (afferent) neuron and a motor (efferent) neuron
(see Figure 3.9 m). In some reflexes, a third neuron, called an interneuron, transmits the
neural impulse from the sensory neuron through the spinal cord to the motor neuron.

The spinal cord (and the brain) consists of gray matter and white matter. The gray
matter is composed of nonmyelinated neurons. Some of these are involved in spinal
reflexes. Others send their axons to the brain. The white matter is composed of bundles
of longer, myelinated (and thus whitish) axons that carry messages to and from the
brain. As you can see in Figure 3.9, a cross section of the spinal cord shows that the gray
matter, which includes cell bodies, is distributed in a butterfly pattern.

The spinal cord is also involved in reflexes. We have many reflexes: We blink in
response to a puff of air in our faces. We swallow when food accumulates in the mouth.

Motor
neuron

Sensory

M neuron

White matter

Muscle

Gray matter

Spinal cord
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Spinal cord A column of nerves within
the spine that transmits messages from

sensory receptors to the brain and from
the brain to muscles and glands.

Spinal reflex A simple, unlearned
response to a stimulus that may involve
only two neurons.

Interneuron A neuron that transmits a
neural impulse from a sensory neuron to
a motor neuron.

Gray matter In the spinal cord, the
grayish neurons and neural segments that
are involved in spinal reflexes.

White matter In the spinal cord, axon
bundles that carry messages from and to
the brain.

Figure 3.9 m The Reflex Arc Reflexes
are inborn, stereotyped behavior patterns
that have apparently evolved because they
help individuals adapt to the environment
even before they can understand and pur-
posefully manipulate the environment. Here
we see a cross section of the spinal cord
highlighting a sensory neuron and a motor
neuron, which are involved in the knee-jerk
reflex. In some reflexes, interneurons link
sensory and motor neurons.
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A physician may tap the leg below the knee to elicit the knee-jerk reflex, a sign that the
nervous system is operating adequately. Urinating and defecating are reflexes that occur
in response to pressure in the bladder and the rectum. Parents typically spend weeks or
months toilet-training toddlers—in other words, teaching them to involve their brains in
the process of elimination. Learning to inhibit these reflexes makes civilization possible.

Sexual response also involves many reflexes. Stimulation of the genital organs leads
to the reflexes of erection in the male and vaginal lubrication in the female (reflexes that
make sexual intercourse possible) and to the reflexive muscle contractions of orgasm.
As reflexes, these processes need not involve the brain, but most often they do. Feelings
of passion, memories of an enjoyable sexual encounter, and sexual fantasies usually
contribute to sexual response by transmitting messages from the brain to the genitals
through the spinal cord.

LearningConnections ¢ THE NERVOUS SYSTEM: ON BEING WIRED

ACTIVE REVIEW (12) Neurons transmit messages to other
neurons by means of chemical substances called

are linked to anxiety, depression, and insomnia. (21) The
nervous system (ANS) regulates the glands and

(13) Neurons have a cell body, or soma; dendrites, which
receive “messages”; and a(n) , which extends
from the cell body. (14) The axons of many neurons have
a fatty insulating sheath called . (15)
neurons conduct messages from the central nervous system
that stimulate glands or cause muscles to contract. (16) The
conduction of the neural impulse along the length of the
neuron is called .(17) A(n) consists of
an axon terminal, a dendrite, and a fluid-filled gap between
them. (18) Acetylcholine (ACh) is normally prevalent in a
brain structure essential to the formation of memories: the
. (19) Tt is theorized that people with

involuntary activities such as heartbeat and digestion.

REFLECT AND RELATE Reflexes are automatic, involuntary
responses. Yet the great majority of the time we engage in
sexual behavior voluntarily. How, then, do we explain the
fact that sexual responses like erection, vaginal lubrication,
and orgasm are reflexes?

CRITICAL THINKING Psychology is the study of behavior
and mental processes. Why, then, are psychologists inter-
ested in the nervous system?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
-

overutilize dopamine. (20) Deficiencies of

The Brain—is wider than
the Sky—
For—put them side by side—
The one the other will contain
With ease—and You—beside—
EMILY DICKINSON
5

THE BRAIN: THE STAR OF THE
HUMAN NERVOUS SYSTEM

Every show has a star, and the brain is the undisputed star of the human nervous
system. The size and shape of your brain are responsible for your large, delightfully
rounded head. In all the animal kingdom, you (and about 6 billion other people) are
unique because of the capacities for learning and thinking residing in the human brain.

The brains of men are about 8% to 10% larger than those of women (Lenroot
et al., 2007), which is related to the difference in body size. However, it may be that
how well connected one is (in terms of synapses) is more important than size in the
human brain. After all, Albert Einstein’s brain was only average in size (Abraham,
2002). Moreover, women’s brains “run hotter” than men’s. Women metabolize more
glucose (sugar) and appear to use more of their brains on a given task (Cosgrove et al.,
2007; McCarthy et al., 2009).

Scientists who have engaged in brain research generally agree that the mind is
a function of the brain (American Psychological Association, 2008; Block, 2009).
Question 16: How do researchers learn about the functions of the brain?

Seeing the Brain Through the Eyes of the Psychologist

Philosophers and scientists have wondered about the functions of the brain throughout
history. Sometimes, they have engaged in careful research that attempts to pinpoint
exactly what happens in certain parts of the brain. At other times—as in the case of
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Phineas Gage, who, as you learned in Chapter 2, had the accident with the tamp-
ing rod—knowledge has almost literally fallen into their laps. From injuries to the
head—some of them minimal, some horrendous—we have learned that brain damage
can impair consciousness and awareness. Brain damage can result in loss of vision
and hearing, confusion, or loss of memory. In some cases, the loss of large portions of
the brain may result in little loss of function. Ironically, the loss of smaller portions in
particularly sensitive locations can result in language problems, memory loss, or death.
It has been known for about two centuries that damage to the left side of the brain is
connected with loss of sensation or movement on the right side of the body, and vice
versa. Thus, it has been assumed that the brain’s control mechanisms must cross over
from right to left, and vice versa, as they descend into the body.

Accidents provide unplanned and uncontrolled opportunities of studying the brain.
Scientists have learned more about the brain, however, through methods like experi-
mentation, use of the electroencephalograph, and brain scans.

EXPERIMENTING WITH THE BRAIN

The results of disease and accidents have shown us that brain injuries can be connected
with changes in behavior and mental processes. Scientists have also purposefully exper-
imented with the brain to observe the results. For example, lesioning (damaging) part
of the brain region called the hypothalamus causes rats to overeat. Damaging another
part of the hypothalamus causes them to stop eating. It is as if parts of the brain contain
on—off switches for certain kinds of behavior, at least in lower animals.

Surgeon Wilder Penfield (1969) stimulated parts of human brains with electrical
probes, and as a result, his patients reported the occurrence of certain kinds of memo-
ries. Similar experiments in electrical stimulation of the brain have found that parts of
the brain are connected with specific kinds of sensations (as of light or sound) or motor
activities (such as movement of an arm or leg).

THE ELECTROENCEPHALOGRAPH: FOLLOWING THE ELECTRIC
FOOTPRINTS OF BRAINPOWER

Penfield stimulated parts of the brain with an electrical current and asked people to
report what they experienced as a result. Researchers have also used the electroen-
cephalograph (EEG) to record the natural electrical activity of the brain. The EEG
detects minute amounts of electrical activity—called brain waves—that pass between
the electrodes. Certain brain waves are associated with feelings of relaxation and with
the stages of sleep.

As described in Chapter 2, researchers today use the computer to generate images of
the parts of the brain from various sources of radiation. Computerized axial tomography
(CAT scan) passes an X-ray beam through the head and measures the structures that reflect
the X-rays from various angles, generating a three-dimensional image of the brain. Positron
emission tomography (PET scan) forms a computer-generated image of the activity of parts
of the brain by tracing the amount of glucose used (or metabolized) by these parts. More
glucose is metabolized in more active parts of the brain. In functional magnetic resonance
imaging (fMRI), the person lies in a magnetic field and is exposed to radio waves that cause
parts of the brain to emit signals that are measured from various angles.

Imaging with the PET scan and fMRI suggests that the prefrontal cortex is the
“executive center” of the brain—where we process much of the information involved
in making plans and solving problems (Mansouri et al., 2009; Tanji & Hoshi, 2008).
Figure 3.10 m shows the prefrontal cortex. One prefrontal region is found in each hemi-
sphere, a bit above the outer edge of the eyebrow.

A Voyage Through the Brain: Revealing the Central
Processing Unit

Perhaps you never imagined yourself as going off to foreign territory to unearth evi-
dence about the history and functioning of the human species. But pack your traveling
gear because we are about to go off on a voyage of discovery—a voyage within your
own skull. We will be traveling through your brain—a fascinating archeological site.
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The brain is a wonderful organ;
it starts working the moment
you get up in the morning
and does not stop until you
get into the office.

ROBERT FROST
i

Prefrontal
cortex

Figure 3.10 m The Prefrontal Cortex of
the Brain The prefrontal cortex comes in
pairs. One is found in each hemisphere, a bit
above the outer edge of the eyebrow. The
prefrontal cortex is highly active during visu-
al and spatial problem solving. Your sense of
self—your continuous sense of being in and
operating on the world—may also reside
largely in the prefrontal cortex.

Lesion An injury that results in impaired
behavior or loss of a function.
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Your brain reveals much of what is so special about you. It also holds a record of
your connectedness with animals that have walked, swum, and flown the Earth for

CHAPTER 3

BIOLOGY AND PSYCHOLOGY hundreds of millions of years. In fact, the “older” parts of your brain—those that we
meet first on our tour—are not all that different from the corresponding parts of the
brains of other mammals. These parts of your brain, evolutionarily speaking, also have
functions very similar to those of these other species. They are involved in basic sur-
vival functions such as breathing, feeding, and the regulation of cycles of sleeping and
waking. Question 17: What are the structures and functions of the brain?

Let’s now begin our tour of the brain (see Figure 3.11 m). We begin with the oldest
part of our “archeological dig”—the hindbrain, where the spinal cord rises to meet the
brain. Here we find three major structures: the medulla, the pons, and the cerebellum.
Many pathways that connect the spinal cord to higher levels of the brain pass through

Medulla An oblong area of the the medulla. The medulla regulates vital functions such as heart rate, blood pressure,
hindbrain involved in regulation of and respiration. The medulla also plays a role in sleeping, sneezing, and coughing. The
heartbeat and respiration. pons is a bulge in the hindbrain that lies forward of the medulla. Pons is the Latin word
Pons A structure of the hindbrain for “bridge.” The pons is so named because of the bundles of nerves that pass through
involved in breathing, attention, sleep, it. The pons transmits information about body movement and is involved in functions
and dreams. related to attention, sleep and alertness, and respiration.
Cerebrum
Center of thinking and
Corpus callosum language; prefrontal area
Thick bundle of axons that contains “executive center”
serves as a bridge between of brain Thalamus
the two cerebral hemispheres Relay station for.
sensory information
Hypothalamus

Secretes hormones

that stimulate secretion
of hormones by the pituitary
gland; involved in basic
drives such as hunger, sex,
and aggression

Pituitary gland
Secretes hormones
that regulate many

body

including secretion

of hormones from
other glands;
sometimes referred to
as the “master gland”

Cerebellum
Essential to balance
and coordination

Reficular activating
system

Involved in regulation
of sleep and waking;
stimulation of RAS
increases arousal

unctions,

Pons

Involved in regulation of
movement, sleep and
arousal, respiration

Medulla

Involved in regulation of
heart rate, blood pressure,
respiration, circulation

Figure 3.11 m The Parts of the Brain This view of the brain, split top to bottom, shows some of the most important structures. Note how
close the hypothalamus is to the pituitary gland. The proximity allows the hypothalamus to readily influence the pituitary gland. The “valleys” in the
cerebrum are called fissures.
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Behind the pons lies the cerebellum (“little brain” in Latin). The cerebellum has two
hemispheres that are involved in maintaining balance and controlling motor (muscle)
behavior. You may send a command from your forebrain to get up and walk to the
refrigerator, but your cerebellum is key to organizing the information that enables you
to engage in these movements. The cerebellum allows you to place one leg in front of
the other and reach your destination without tipping over. Injury to the cerebellum
may lead to lack of motor coordination, stumbling, and loss of muscle tone. Alcohol
depresses the functioning of the cerebellum, so police often ask drivers suspected of
drinking too much to engage in tasks that involve the cerebellum, such as touching their
noses with their fingers or walking a straight line.

As we tour the hindbrain, we also find the lower part of the reticular activating
system (RAS). That is where the RAS begins, but it ascends through the midbrain into
the lower part of the forebrain. The RAS is vital in the functions of attention, sleep, and
arousal. Injury to the RAS may result in a coma. Stimulation of the RAS causes it to
send messages to the cerebral cortex (the large wrinkled mass that you think of as your
brain), making us more alert to sensory information. In classic neurological research,
Guiseppe Moruzzi and Horace Magoun (1949) discovered that electrical stimulation
of the reticular formation of a sleeping cat caused it to awaken at once. But when the
reticular formation was severed from higher parts of the brain, the animal fell into a
coma from which it would not awaken. Drugs known as central nervous system depres-
sants, such as alcohol, are thought to work, in part, by lowering RAS activity.

Sudden loud noises stimulate the RAS and awaken a sleeping animal or person. But
the RAS may become selective through learning. That is, it comes to play a filtering role.
It may allow some messages to filter through to higher brain levels and awareness while
screening others out. For example, the parent who has primary responsibility for child
care may be awakened by the stirring sounds of an infant, while the sounds of traffic or
street noise are filtered out, even though they are louder. The other parent, in contrast,
may sleep through loud crying by the infant. If the first parent must be away for several
days, however, the second parent’s RAS may quickly become sensitive to noises pro-
duced by the child. This sensitivity may rapidly fade again when the first parent returns.

Let’s move onward and upward. Key areas of the forebrain are the thalamus, the
hypothalamus, the limbic system, and the cerebrum (see Figure 3.11). The thalamus is
located near the center of the brain. It consists of two joined egg- or football-shaped
structures. The thalamus serves as a relay station for sensory stimulation. Nerve fibers
from the sensory systems enter from below; the information carried by them is then
transmitted to the cerebral cortex by way of fibers that exit from above. For instance,
the thalamus relays sensory input from the eyes to the visual areas of the cerebral cor-
tex. The thalamus is also involved in controlling sleep and attention in coordination
with other brain structures, including the RAS.

The hypothalamus lies beneath the thalamus and above the pituitary gland. It
weighs only 4 grams, yet it is vital in the regulation of body temperature, concentration
of fluids, storage of nutrients, and various aspects of motivation and emotion. Experi-
menters learn many of the functions of the hypothalamus by implanting electrodes in
parts of it and observing the effects of an electrical current. They have found that the
hypothalamus is involved in hunger, thirst, sexual behavior, caring for offspring, and
aggression. Among lower animals, stimulation of various areas of the hypothalamus
can trigger instinctual behaviors such as fighting, mating, or even nest building.

Canadian psychologists James Olds and Peter Milner (1954) made a wonderful
mistake in the 1950s. They were attempting to implant an electrode in a rat’s reticular
formation to see how stimulation of the area might affect learning. Olds, however, was
primarily a social psychologist and not a biological psychologist. He missed his target
and found a part of the animal’s hypothalamus instead. Olds and Milner dubbed this
area the “pleasure center” because the animal would repeat whatever it was doing
when it was stimulated. The term pleasure center is not used too frequently because it
appears to attribute human emotions to rats. Yet the pleasure centers must be doing
something right because rats stimulate themselves in these centers by pressing a pedal
several thousand times an hour until they are exhausted (Olds, 1969).

The hypothalamus is just as important to humans as it is to lower animals.
Unfortunately (or fortunately), our pleasure centers are not as clearly defined as those

Walking the Line The cerebellum plays a
key role in your ability to keep to the straight
and narrow—that is, to walk a straight line.
Because alcohol depresses the functioning

of the cerebellum, police may ask suspected
drivers to walk a straight line as a test of
whether they have drunk too much to drive
their cars safely.

Cerebellum A part of the hindbrain
involved in muscle coordination
and balance.

Reticular activating system (RAS) A
part of the brain involved in attention,
sleep, and arousal.

Thalamus An area near the center of
the brain involved in the relay of sensory
information to the cortex and in the
functions of sleep and attention.

Hypothalamus A bundle of nuclei below
the thalamus involved in body tempera-
ture, motivation, and emotion.
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Figure 3.12 m The Limbic System

The limbic system is made up of structures
that include the amygdala, the hippocampus,
and parts of the hypothalamus. It is evolved
fully only in mammals and forms a fringe
along the inner edge of the cerebrum. The
limbic system is involved in memory and
emotion and in the drives of hunger, sex,
and aggression.

=
The brain is the organ that sets us
apart from any other species. It
is not the strength of our muscles
or of our bones that makes us
different, it is our brain.
PASKO T. RAKIC
=

Limbic system A group of structures
involved in memory, motivation, and
emotion that forms a fringe along the
inner edge of the cerebrum.

Amygdala A part of the limbic system
that apparently facilitates stereotypical
aggressive responses.

Cerebrum The large mass of the fore-
brain, which consists of two hemispheres.
Cerebral cortex The wrinkled surface
area (gray matter) of the cerebrum.

Corpus callosum A thick fiber bundle that
connects the hemispheres of the cortex.

Frontal lobe The lobe of the cerebral cor-
tex that lies in front of the central fissure.
Parietal lobe The lobe that lies just
behind the central fissure.

Temporal lobe The lobe that lies below the
lateral fissure, near the temples of the head.

Occipital lobe The lobe that lies behind
and below the parietal lobe and behind
the temporal lobe.

88

Mammillary body

of the rat. Then, too, our responses to messages from the hypothal-
amus are less automatic and relatively more influenced by higher
brain functions—that is, cognitive factors such as thought, choice,
and value systems. It is all a part of being human.

The limbic system forms a fringe along the inner edge of the
cerebrum and is fully evolved only in mammals. (Dig in from the
surface a little to find it; see Figure 3.12 m). It is made up of sev-
eral structures, including the amygdala, hippocampus, and parts of
the hypothalamus. It is involved in memory and emotion and in
the drives of hunger, sex, and aggression. People in whom surgical
operations have damaged the hippocampus can retrieve old mem-
ories but cannot permanently store new information. As a result,
they may reread the same newspaper day in and day out without
recalling that they read it before. Or they may have to be perpetu-
ally reintroduced to people they have met just hours earlier (Squire,
1993, 1996).

The amygdala is near the bottom of the limbic system and looks like two little
almonds. Studies using lesioning and electrical stimulation show that the amygdala is
connected with aggressive behavior in monkeys, cats, and other animals. Early in the
20th century, Heinrich Kliver and Paul Bucy (1939) lesioned part of the amygdala of
a rhesus monkey. Rhesus monkeys are normally a scrappy lot and try to bite or grab
at intruders, but destruction of this animal’s amygdala made it docile. No longer did
it react aggressively to people. It even allowed people to poke and pinch it. Electrical
stimulation of the part of the amygdala that Kliiver and Bucy had destroyed, however,
triggers a “rage response.” For example, it causes a cat to hiss and arch its back in
preparation to attack. The amygdala is also connected with a fear response (Ahs et al.,
2009). If you electrically stimulate another part of the amygdala, the cat cringes in fear
when you cage it with a mouse. Not very tigerlike.

The amygdala is also connected with vigilance. It is involved in emotions, learn-
ing, and memory, and it behaves like a spotlight, focusing attention on matters that
are novel and important to know more about. In studies reported in 2000, research-
ers used fMRI to scan the amygdala while subjects were shown faces of European
Americans and African Americans. One study flashed the photos by four men and
four women, half European American and half African American (Hart et al., 2000).
The subjects showed less activity in the amygdala when they viewed faces belonging
to people of their own ethnic group, suggesting that they were more comfortable with
“familiar” faces.

Other studies attempted to connect the “lighting up” of the amygdala with other
racially oriented responses. In one, European American subjects were shown photos
of young European Americans and African Americans (Phelps et al., 2000). Days
later, the subjects were given tests to measure their responses to African Americans.
For example, one test involved sitting at a computer and classifying the photos by
race at the same time they were classifying words flashing on the screen such as
“good” or “bad.” Most of the European American subjects tend to associate posi-
tive words like joy, love, and peace with European Americans and negative words
like cancer, bomb, and devil with African Americans. It turned out that subjects who
were more likely to associate African Americans with negative words also showed
greater activity in the amygdala when presented with faces of African Americans. The
researchers do not suggest that the amygdala activity—or even the word-association
test—is a sign of conscious prejudice. They offer the alternative hypothesis that Euro-
pean Americans may simply be less familiar with faces of African Americans and that
the relative lack of familiarity could trigger activity in the amygdala and negative
feelings (fear of the unknown). The researchers find evidence for this interpretation
in the fact that European Americans did not show the heightened activity of the
amygdala when photos of familiar African Americans—Michael Jordan and Denzel
Washington—flashed by.

And now we journey upward to the cerebrum. The cerebrum is the crowning
glory of the brain. Only in humans does the cerebrum make up such a large part of
the brain (see Figure 3.13 m). The cerebrum is responsible for thinking and language.

Hippocampus
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The surface of the cerebrum—the
cerebral cortex—is wrinkled, or
convoluted, with ridges and val-
leys. The convolutions allow a great
deal of surface area to be packed
into the brain—and surface area is
apparently connected with cogni-
tive ability. Valleys in the cortex are

Primary motor

Primary somatosensory
)

called fissures. A key fissure almost Eﬁ{f,f"d .Gen”chq
divides the cerebrum in half, creat- fqce .
ing two hemispheres with something  Lips
of the shape of a walnut. The hemi-  Jaw
spheres are connected by the corpus  Tongue Tongue ¥
callosum (Latin for “thick body”  Vocalization mz’;"g‘ “ominal § ‘t
or “hard body”), a bundle of some  iqiion organs 1
200 million nerve fibers. 1 %

Swallowing - . "

——
The Cerebral Cortex: -
The “Bark” That
Reasons Sensory area
Motor area

The cerebral cortex is the part of the Parietal lobe
brain that you usually think of as Frontal lobe

your brain. Cortex is a Latin word
meaning “bark,” as in the bark of
a tree. Just as the bark is the outer
coating of a tree, the cerebral cortex
is the outer coating of the cerebrum.
Despite its extreme importance and
its creation of a world of civilization
and culture, it is only about one-
eighth of an inch thick. It is the outer
edge of the brain that brings humans
to their outer limits.

The cerebral cortex is involved
in almost every bodily activity,
including most sensations and most
responses. It is also the part of the
brain that frees people from the tyr-
anny of genetic dictates and instinct.
It is the seat of thinking and lan-
guage, and it enables humans to
think deeply about the world outside
and make decisions. Other organ-
isms run faster than we do, are stron-
ger, or bite more sharply. Yet humans
think faster, are intellectually “stronger,” and we might add, have a “biting” wit—all
of which is made possible by the cerebral cortex. Question 18: What are the parts
of the cerebral cortex?

The cerebral cortex has two hemispheres, left and right. Each of the hemispheres
is divided into four lobes, as shown in Figure 3.13. The frontal lobe lies in front of the
central fissure, and the parietal lobe is behind it. The temporal lobe lies below the side,
or lateral, fissure—across from the frontal and parietal lobes. The occipital lobe lies
behind the temporal lobe and behind and below the parietal lobe.

When light strikes the eyes, neurons in the occipital lobe fire, and as a result, we
“see” (that is, the image is projected in the brain). Direct artificial stimulation of the
occipital lobe also produces visual sensations. If neurons in the occipital region of
the cortex were stimulated with electricity, you would “see” flashes of light even if

Lateral fissure

Temporal lobe

Occipital
lobe

Figure 3.13 m The Geography of the
Cerebral Cortex The cortex is divided
into four lobes: frontal, parietal, tempo-
ral, and occipital. The visual area of the
cortex is located in the occipital lobe. The
hearing or auditory cortex lies in the tem-
poral lobe. The sensory and motor areas
face each other across the central fissure.
What happens when a surgeon stimulates
areas of the sensory or motor cortex
during an operation?
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Somatosensory cortex The section of
cortex in which sensory stimulation is
projected. It lies just behind the central
fissure in the parietal lobe.

Motor cortex The section of cortex that
lies in the frontal lobe, just across the
central fissure from the sensory cortex.
Neural impulses in the motor cortex are
linked to muscular responses throughout

the body.

it were pitch black or your eyes were covered. The hearing or auditory area of the
cortex lies in the temporal lobe along the lateral fissure. Sounds cause structures in
the ear to vibrate. Messages are relayed from those structures to the auditory area of
the cortex, and when you hear a noise, neurons in this area are firing.

Justbehind the central fissure in the parietal lobe lies an area called the somatosensory
cortex, which receives messages from skin senses all over the body. These sensations
include warmth and cold, touch, pain, and movement. Neurons in different parts of
the sensory cortex fire depending on whether you wiggle your finger or raise your leg.
Truth or Fiction Revisited: It is quite true that, if a brain surgeon were to stimulate
the proper area of your somatosensory cortex with an electrical probe, it might seem
as if someone were touching your arm or leg. A Swedish MRI study found that just the
expectation of being tickled in a certain part of the body activates the corresponding
area of the somatosensory cortex (Carlsson et al., 2000).

But Figure 3.13 shows that the ways in which our bodies are situated or repre-
sented on the somatosensory cortex make for strange-looking humans, indeed. Our
faces and our hands are huge compared with, say, our trunk and our legs. This over-
representation is one of the reasons that our face, head, and hands are more sensitive to
touch than other parts of the body.

Many years ago, it was discovered that patients with injuries to one hemisphere of
the brain would show sensory or motor deficits on the opposite side of the body below
the head. This led to the recognition that sensory and motor nerves cross in the brain
and elsewhere. The left hemisphere acts on, and receives inputs from, the right side of the
body. The right hemisphere acts on, and receives inputs from, the left side of the body.

How do you make a monkey smile? One way is by inserting an electrical probe
in its motor cortex and giving it a burst of electricity. Let’s see what we mean by this.

The motor cortex lies in the frontal lobe, just across the valley of the central fis-
sure from the somatosensory cortex. Neurons firing in the motor cortex cause parts of
our body to move. More than 100 years ago, German scientists electrically stimulated
the motor cortex in dogs and observed that muscles contracted in response (Fritsch &
Hitzig, 1870/1960). Since then, neuroscientists have mapped the motor cortex in peo-
ple and lower animals by inserting electrical probes and seeing which muscles contract.
For example, José Delgado (1969) caused one patient to make a fist even though he
tried to prevent his hand from closing. The patient said, “I guess, doctor, that your elec-
tricity is stronger than my will” (Delgado, 1969, p. 114). Delgado also made a monkey
smile in this manner many thousands of times in a row. If a surgeon were to stimulate
a certain area of the right hemisphere of the motor cortex with an electrical probe, you
would raise your left leg. This action would be sensed in the somatosensory cortex, and
you might have a devil of a time trying to figure out whether you had intended to raise
that leg!

We find the same overrepresentation of the face, head, and hands in the motor
cortex as we find in the somatosensory cortex. The “detail” of these body parts on the
cortex would appear to enable us to engage in fine muscle control over these areas of
our bodies. Think of the possible human nuances of facial expression. Think of the fine
motor (muscle) control we can exert as our fingers fly over the piano keyboard or the
fine motor control of the surgeon engaged in a delicate operation.

THINKING, LANGUAGE,AND THE CORTEX

Areas of the cerebral cortex that are not primarily involved in sensation or motor activ-
ity are called association areas. They make possible the breadth and depth of human
learning, thought, memory, and language. Question 19: What parts of the cerebral
cortex are involved in thinking and language? As noted earlier, the association areas
in the prefrontal region of the brain—that is, in the frontal lobes, near the forehead—
could be called the brain’s executive center. It appears to be where we solve problems
and make plans and decisions.

Executive functions like problem solving also require memory, like the memory
in your computer. Association areas also provide the core of your working memory
(Rawley & Constantinidis, 2008). They are connected with various sensory areas in the
brain and can tap whatever kind of sensory information is needed or desired. The pre-
frontal region of the brain thus retrieves visual, auditory, and other kinds of memories
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A CLOSER LOOKeRESEARCH

MIRROR, MIRROR, INTHE BRAIN:WHO’S THE
FAIREST IMITATOR OF THEM ALL?

A Newborn Rhesus Monkey Imitates Protrusion of the Tongue,
a Feat Made Possible by Mirror Neurons, Not by Learning

If we want to survive, we must understand the actions of others.
Furthermore, without action understanding, social organization
is impossible. In the case of humans, there is another faculty
that depends on the observation of others’ actions: imitation -
learning. Unlike most species, we are able to learn by imitation,
and this faculty is at the basis of human culture.

identification or vicarious experiencing of feelings in other people based
on the observation of visual and other cues.

Some researchers believe that there is a connection between
mirror neuron dysfunction and autistic disorders in children,
which are characterized by impaired communication and emo-
tional detachment from other people (Baron-Cohen & Belmonte,
2005). Activity in motor areas of the brain is suppressed in
normal children when they observe another person move, which
is thought to be an indication of mirror neuron activity. But such
suppression is less prevalent in children with autism. Children
with autistic disorders also show less mirror neuron activity
when they imitate other people. This hypothesis has been devel-
oped further in that mirror neurons facilitate the modeling—or
imitation—of the behavior of others by internally representing
the bodily states linked to actions and emotions. Such internal

—Rizzolatti and Craighero, 2004

According to Giacomo Rizzolatti and Laila Craighero (2004), social
organization and human culture, as we know it, are made possible
by the presence of certain kinds of neurons. And these neurons,
like so many other important psychological discoveries, were found
by accident.

A research team in Parma, Italy, headed by Vittorio Gallese and
including Giacomo Rizzolatti (Gallese et al., 1996), was record-
ing the activity of individual neurons in monkeys’ brains as the
animals reached for objects. One of the researchers reached for an
object that had been handled by a monkey, and quite to his sur-
prise, a neuron in the monkey’s brain fired in the same way it had
fired when the animal had picked up the object. The research team
followed up the phenomenon and discovered many such neurons
in the frontal lobes of the monkeys, just before the motor cortex,
which they dubbed mirror neurons. Mirror neurons in monkeys, and
in humans, are activated by performing a motor act or by observ-

ing another monkey or human engage in the same act (Cattaneo
& Rizzolatti, 2009; Cattaneo et al., 2010). Mirror neurons also
operate in apes such as chimpanzees.

representation could provide a direct way to experience and under-
stand other people. Deficient minor neuron activity would prevent
such understanding of other people and lead to the social deficits

associated with autism.

It has also been suggested that mirror neurons are con-
nected with the built-in human capacity to acquire language.
In later chapters, we will see that mirror neurons are connected
with observational learning and, perhaps, with sex differences in
empathy (Cheng et al., 2008, 2009).

Mirror neurons are not limited to motor acts; in humans, they are
also connected with emotions. Certain regions of the brain—particularly
in the frontal lobe—are active when people experience emotions such
as disgust, happiness, pain, and the like and also when they observe
another person experiencing an emotion (lacoboni, 2009a, 2009b).

It thus appears that there is a neural basis for empathy—that is, the

and manipulates them—similar to the way a computer retrieves information from files
in storage and manipulates it in working memory.

Certain neurons in the visual area of the occipital lobe fire in response to the visual
presentation of vertical lines. Others fire in response to the presentation of horizontal
lines. Although one group of cells may respond to one aspect of the visual field and
another group of cells may respond to another, association areas put it all together. As
a result, we see a box or an automobile or a road map and not a confusing array of
verticals and horizontals.

LANGUAGE FUNCTIONS

In some ways, the left and right hemispheres of the brain duplicate each other’s func-
tions. In other ways, they differ. The left hemisphere contains language functions for
nearly all right-handed people and for two of three left-handed people (Pinker, 2007).
However, the brain remains “plastic,” or changeable, through about the age of 13. As a
result, children who lose the left hemisphere of the brain because of medical problems
may largely transfer speech functions to the right hemisphere (Mbwana et al., 2008;
Mercado, 2008).

91

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Broca’s area Wernicke's area

Figure 3.14 m Broca’s and Wernicke’s
Areas of the Cerebral Cortex The
areas that are most involved in speech are
Broca’s area and Wernicke’s area. Damage
to either area can produce an aphasia—a
disruption of the ability to understand or
produce language.

Aphasia A disruption in the ability to
understand or produce language.
Wernicke’s aphasia A language disorder
characterized by difficulty comprehend-
ing the meaning of spoken language.
Broca’s aphasia A language disorder
characterized by slow, laborious speech.

Two key language areas lie within the hemisphere of the cortex that contains lan-
guage functions (usually the left hemisphere): Broca’s area and Wernicke’s area (see
Figure 3.14 m). Damage to either area is likely to cause an aphasia—that is, a disruption
of the ability to understand or produce language.

Wernicke’s area lies in the temporal lobe near the auditory cortex. It responds
mainly to auditory information (sounds). As you are reading this page, however, the
visual information is registered in the visual cortex of your occipital lobe. It is then
recoded as auditory information as it travels to Wernicke’s area. Broca’s area is located
in the frontal lobe, near the section of the motor cortex that controls the muscles of the
tongue, throat, and other areas of the face used when speaking. Broca’s area processes
the information and relays it to the motor cortex. The motor cortex sends the signals
that cause muscles in your throat and mouth to contract. If you are “subvocalizing”—
saying what you are reading “under your breath”—that is because Wernicke’s area
transmits information to Broca’s area via nerve fibers.

People with damage to Wernicke’s area may show Wernicke’s aphasia, which
impairs their abilities to comprehend speech. Even so, they usually speak freely and with
proper syntax. Wernicke’s area is essential to understanding the relationships between
words and their meanings. When Broca’s area is damaged, people usually understand
language well enough but speak slowly and laboriously in simple sentences. This pat-
tern is termed Broca’s aphasia.

Some people with Broca’s aphasia utter short meaningful phrases that omit small
but important grammatical words such as is, and, and the. Such an individual may
laboriously say “walk dog.” The phrase can have various meanings, such as “I want to
take the dog for a walk” or “Take the dog out for a walk.” Carroll (2004) reports the
laborious, agrammatical speech of one individual with Broca’s aphasia: “Yes ... ah ...
Monday . .. er Dad and Peter H. . .. (his own name), and Dad . . . er hospital . . . and
ah ... Wednesday . .. Wednesday nine o’clock . ..and oh ... Thursday ... ten o’clock,
ah doctors ...two...an’ doctors...ander...teeth...yah”

A part of the brain called the angular gyrus lies between the visual cortex and
Wernicke’s area. The angular gyrus “translates” visual information, as in perceiving
written words, into auditory information (sounds) and sends it on to Wernicke’s area.
Research using MRI suggests that problems in the angular gyrus can give rise to dys-
lexia, or serious impairment in reading, because it becomes difficult for the reader to
segment words into sounds (Milne et al., 2002).

In Profile

One of French surgeon Paul Broca’s (1824-1880)
hobbies was craniometry, or measurement of

the skull. He believed that the size of the brain
was related to intelligence. (Generally speak-

ing, it isn't.) He argued that the brains of people
who belong to “superior” races are larger than
those of people who belong to “inferior” races,

Despite his only slightly above-average-sized
brain, Broca was the first to observe a behavior prob-
lem and then locate the area of the brain that caused
it. In 1861, Leborgne, a 51-year-old patient at La
Bicétre, the Paris asylum, came down with gangrene
in the leg and was admitted to the surgical ward.
Leborgne could understand what was said to him but
could only utter the meaningless sound “tan” and
sometimes blurt out “Sacred name of God!” in frus-

© Culver Pictures

that the brains of men are larger than those of PAUL BROCA tration. Leborgne had entered the asylum 21 years
women, and that the brains of accomplished men earlier, when he had lost the ability to speak.

are larger than those of average men. Broca was well aware of Leborgne died 6 days later, and Broca performed an autopsy. He
evidence that contradicted his views. He knew that the brains of discovered that an egg-sized area just in front of the region of the
Asians were generally smaller than those of Europeans, although motor cortex that regulates movement of the face on the left side
Asians were at least as bright. He knew of extremely intelligent of the brain had deteriorated. Broca concluded that this part of the
women and of criminals with large brains. Nevertheless, he and brain was the seat of speech, and we now refer to it as Broca’s area.

his fellow craniometrists touted their views. Upon his death, it was

discovered that Broca’s own brain was only a bit above average in

size—nothing to brag about.

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about Paul Broca.
=
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Left Brain, Right Brain?

We often hear of individuals being “left-brained” or “right-brained.” Question 20: What
would it mean to be left-brained or right-brained? The notion is that the hemispheres
of the brain are involved in very different kinds of intellectual and emotional functions
and responses. According to this view, left-brained people would be primarily logical
and intellectual. Right-brained people would be intuitive, creative, and emotional. Those
of us who are fortunate enough to have our brains “in balance” would presumably have
the best of it—the capacity for logic combined with emotional richness.

Like so many other popular ideas, the left-brain—right-brain notion is at best exag-
gerated. Research does suggest that in right-handed individuals, the left hemisphere
is relatively more involved in intellectual undertakings that require logical analysis
and problem solving, language, and mathematical computation (Corballis, 2009). The
other hemisphere (usually the right hemisphere) is usually superior in visual-spatial
functions (it’s better at putting puzzles together), recognition of faces, discrimination
of colors, aesthetic and emotional responses, understanding metaphors, and creative
mathematical reasoning. Despite these differences, the hemispheres of the brain do not
act independently such that some people are truly left-brained and others right-brained
(American Psychological Association, 2008; Baynes & Gazzaniga, 2000). The functions
of the left and right hemispheres overlap to some degree, and they tend to respond
simultaneously as we focus our attention on one thing or another.

Now let’s consider another issue involving sidedness: left-handedness. People who
are left-handed are different from people who are right-handed in terms of the way they
write, throw a ball, and so on. But there are interesting questions as to whether people
who are left-handed are psychologically different from righties.

Handedness: Is Being Right-Handed Right?

What do Michelangelo, Leonardo da
Vinci, Angelina Jolie, and John McEnroe
have in common? No, they are not all art-
ists. Only one was a tennis player. But they
all are left-handed. Question 21: Does it
matter whether one is left-handed?

Despite the vast success of these
individuals, being left-handed was once
viewed as a deficiency. Left-handed stu-
dents were compelled to learn to write
with the right hand, and today, the Eng-
lish language still swarms with slurs on
lefties. We speak of “left-handed com-
pliments,” of having “two left feet,” and
of strange events as “coming out of left
field.” The word sinister means “left-
hand or unlucky side” in Latin. Gauche is
a French word that literally means “left,”
though in English it is used to mean
clumsy. The English word adroit, mean-
ing “skillful,” derives from the French a
droit, “to the right.” Also consider posi-
tive usages such as “being righteous” or
“being on one’s right side.”

Overall, 8% to 10% of us are left-
ies. Left-handedness is more common in
boys than girls (Papadatou-Pastou et al.,
2008). We are usually labeled right-
handed or left-handed on the basis of our handwriting preferences, yet some people
write with one hand and pass a football with the other. Some people even swing a tennis
racket and pitch a baseball with different hands.
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THE BRAIN:THE STAR
OF THE HUMAN
NERVOUS SYSTEM

Lefties and Righties Ambidextrous Yankees'
prospect Pat Venditte tosses the ball with
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.
It seems that half of the

scientific world sees the human
animal as on a continuum with

other animals, and others see a
sharp break between animals
and bumans, see two distinct

groups. The argument has been

raging for years, and it surely
won’t be settled in the near
future. After all, we humans

are either lumpers or splitters.

We either see the similarities or

prefer to note the differences.

MICHAEL S. GAZZANIGA
i

Epilepsy Temporary disturbances of
brain functions that involve sudden
neural discharges.

Being left-handed appears to provide a somewhat greater than average probability
of language problems, such as dyslexia and stuttering, and health problems, such as
migraine headaches and allergies (Fasmer et al., 2008; Goez & Zelnik, 2008; Lengen
et al., 2008). But there may also be advantages to being left-handed. Left-handed
people are more likely than right-handed people to be numbered among the ranks of
artists, musicians, and mathematicians (Preti & Vellante, 2007). The downside of that
creative tendency is a greater proneness to developing serious psychological disorders
(Preti & Vellante, 2007).

Does handedness run in families? It does to some degree. In the English royal fam-
ily, Queen Elizabeth II and Princes Charles and William are all left-handed, as was the
Queen Mother. On the other hand, a recent study of more than 27,000 Dutch and
Australian twin families found that heritability makes only about a 24% contribution
to the likelihood of being right- or left-handed (Medland et al., 2008).

Whether we are talking about language functions, being left-brained or right-
brained, or handedness, we are talking about people whose hemispheres of the cere-
bral cortex communicate back and forth. Now let’s see what happens when the major
avenue of communication between the hemispheres shuts down.

Split-Brain Experiments: How Many Brains
Do You Have?

A number of people with severe cases of epilepsy have split-brain operations in which
much of the corpus callosum is severed. The purpose of the operation is to confine sei-
zures to one hemisphere of the cerebral cortex rather than allowing a neural tempest to
reverberate. Split-brain operations do seem to help people with epilepsy. Question 22:
What happens when the brain is split in two?

People who have undergone split-brain operations can be thought of as winding
up with two brains, yet under most circumstances, their behavior remains ordinary
enough. Still, some aspects of hemispheres that have stopped talking to each other
are intriguing.

As reported by pioneering brain surgeon Joseph Bogen (1969, 2000), each
hemisphere may have a “mind of its own.” One split-brain patient reported that her
hemispheres frequently disagreed on what she should be wearing. What she meant was
that one hand might undo her blouse as rapidly as the other was buttoning it. A man
reported that one hemisphere (the left hemisphere, which contained language func-
tions) liked reading but the other one did not. If he shifted a book from his right hand to
his left hand, his left hand would put it down. The left hand is connected with the right
hemisphere of the cerebral cortex, which in most people—including this patient—does
not contain language functions.

Another pioneer of split-brain research, Michael Gazzaniga (American Psychologi-
cal Association, 2008), found that people with split brains whose eyes are closed may
be able to verbally describe an object such as a key when they hold it in one hand but
not when they hold it in the other hand. As shown in Figure 3.15 m, if a person with
a split brain handles a key with his left hand behind a screen, tactile impressions of
the key are projected into the right hemisphere, which has little or no language ability.
Thus, he will not be able to describe the key. If he holds it in his right hand, he will have
no trouble describing it because sensory impressions are projected into the left hemi-
sphere of the cortex, which contains language functions. To further confound matters,
if the word ring is projected into the left hemisphere while the person is asked what he
is handling, he will say “ring,” not “key.”

However, this discrepancy between what is felt and what is said occurs only in peo-
ple with split brains. Even so, people who have undergone split-brain operations tend
to lead largely normal lives. And for the rest of us, the two hemispheres work together
most of the time, even when we are playing the piano or solving math problems.

Now that we have discussed the structures and the functioning of the brain, we
will return to matters of chemistry. In the next section, we see the effects on behavior
and mental processes of chemicals—hormones—that are secreted by glands and poured
directly into the bloodstream.
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Figure 3.15 m A Divided-Brain Experiment In the drawing on the left, we see that visual sensations in the left visual field are pro-
jected in the occipital cortex of the right hemisphere. Visual sensations from the right visual field are projected in the occipital cortex
in the left hemisphere. In the divided-brain experiment diagrammed on the right, a person with a severed corpus callosum handles a
key with his left hand and perceives the written word “key” in his left visual field. The word “key” is projected in the right hemisphere.
Speech, however, is usually a function of the left hemisphere.The written word “ring,” perceived by the right visual field, is projected in
the left hemisphere. So, when asked what he is handling, the divided-brain subject reports “ring,” not “key.”

LearningConnections e THE BRAIN: THE STAR OF THE HUMAN NERVOUS SYSTEM

ACTIVE REVIEW (22) The records the electri-
cal activity of the brain. (23) In magnetic imag-
ing, radio waves cause parts of the brain to emit signals.
(24) The is involved in balance and coordina-
tion. (25) The is involved in body temperature,
motivation, and emotion. (26) The hemispheres of the cere-
brum are connected by the corpus . (27) The
executive center of the brain is found in the

lobe. (28) Language areas are usually found in the (left or
right?) hemisphere of the brain. (29) Left-handed people are
(more or less?) likely than right-handed people to be artists,

THE ENDOCRINE SYSTEM:

musicians, and mathematicians. (30) Split-brain operations
sever much of the corpus callosum to control

REFLECT AND RELATE Would you consider yourself to be
more left-brained or right-brained? Explain.

CRITICAL THINKING Does the research evidence reported
in this section demonstrate that the mind is a function of the
brain? Why or why not?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
B

CHEMICALS IN THE BLOODSTREAM

The body contains two types of glands: glands with ducts and glands without ducts. A duct
is a passageway that carries substances to specific locations. Saliva, sweat, tears, and breast
milk all reach their destinations through ducts. Question 23: What is the endocrine
system? The ductless glands constitute the endocrine system, and they secrete hormones
(from the Greek horman, meaning “to stimulate” or “to excite”). Psychologists are inter-
ested in the substances secreted by ductless glands because of their behavioral effects.
Hormones are released into the bloodstream and circulate through the body. Like
neurotransmitters, hormones have specific receptor sites. That is, they act only on
receptors in certain locations. Some hormones that are released by the hypothalamus

Gland An organ that secretes one or
more chemical substances such as hor-
mones, saliva, or milk.

Endocrine system The body’s system
of ductless glands that secrete hor-
mones and release them directly into
the bloodstream.

Hormone A substance secreted by an
endocrine gland that regulates various
body functions.
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What is the cuddle hormone?
The cuddle hormone is oxy-
tocin, a chemical produced by
the human body that has been
linked to maternal affection
and the feelings of attachment
between couples.

CUDDLEHORMONE.COM
=

Pituitary gland The gland that secretes
growth hormone, prolactin, antidiuretic
hormone, and other hormones.

Hypothalamus

e Releasing hormones or factors; e.g., growth hormone-releasing
factor, corticotrophin releasing hormone (influences the pituitary

influence only the pituitary gland. Other hormones released by the pituitary influence
the adrenal cortex; still others influence the testes and ovaries and so on (see the nearby
Concept Review of the endocrine system).

Much hormonal action helps the body maintain steady states, as in fluid levels,
blood sugar levels, and so on. Bodily mechanisms measure current levels; when these
levels deviate from optimal, they signal glands to release hormones. The maintenance
of steady states requires feedback of bodily information to glands. This type of system
is referred to as a negative feedback loop. That is, when enough of a hormone has been
secreted, the gland is signaled to stop.

The Hypothalamus: Master of the Master Gland

The hypothalamus secretes a number of releasing hormones, or factors, that influence
the pituitary gland to secrete related hormones. For example, growth hormone-releasing
factor (hGRF) causes the pituitary to produce growth hormone. A dense network of
blood vessels between the hypothalamus and the pituitary gland provides a direct route
of influence for these factors.

The Pituitary Gland: The Pea-Sized Governor

The pituitary gland lies below the hypothalamus. Although the pituitary is only about
the size of a pea, it produces so many hormones that it has been referred to as the
“master gland.” Because the hypothalamus regulates much pituitary activity, it could

SlOHhVI@IZ2AE RE VI EW THE ENDOCRINE SYSTEM

Pancreas

e |nsulin (enables body to metabolize sugar; regulates storage
of fats)

gland to secrete corresponding hormones, e.g., growth hormone,

adrenocorticotrophic hormone)

Pituitary

e Growth hormone (causes growth
of muscles, bones, and glands)

e Adrenocorticotrophic hormone
(ACTH) (regulates adrenal cortex)

e Thyrotrophin (causes thyroid gland
to secrete thyroxin)

e Follicle-stimulating hormone (causes
formation of egg and sperm cells)

Thyroid

b Hypo1hu|omu5/—‘;""‘
I-uf—Pituitur

/Thyroid'm
K]

e Thyroxin (increases metabolic rate)

Adrenal

e Corticosteroids (increase resistance to
stress; regulate carbohydrate metabolism)

. R B Adrenal— e o
i uncreas::q?’aﬁ
G—' lﬁﬂdneys

e Epinephrine (adrenaline) (increases meta-
bolic activity—heart and respiration rates,
blood sugar level, etc.)

varies
Uterus . . . .
/Testes\ * Norepinephrine (noradrenaline) (raises

blood pressure; acts as a neurotransmitter)

e [uteinizing hormone (causes ovula-
tion, maturation of egg and sperm cells)

e Prolactin (stimulates production of milk)

Testes

e Testosterone (promotes development of male sex characteristics;
involved in sex drive and aggressiveness)

e Antidiuretic hormone (ADH) (inhibits production of urine)

Ovaries

e Oxytocin (stimulates uterine contractions during delivery and

ejection of milk during nursing)

Pineal

e Melatonin (involved in regulation of sleep—wake cycle; possibly

connected with aging)

e Estrogen (regulates menstrual cycle; promotes development of
female sex characteristics; connected with feelings of well-being)

Go to Psychology CourseMate at www.cengagebrain.com to access an
interactive version of this Concept Review designed to help you test
-

yourself on the topics presented here.
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be dubbed the “master of the master gland.” The anterior (front) and posterior (back)
lobes of the pituitary gland secrete many hormones. Growth hormone regulates the
growth of muscles, bones, and glands. Children whose growth patterns are abnormally
slow may catch up to their age mates when they obtain growth hormone. Prolactin
largely regulates maternal behavior in lower mammals such as rats and stimulates the
production of milk in women. As a water conservation measure, antidiuretic hormone
(ADH) inhibits production of urine when fluid levels in the body are low.

Oxytocin stimulates labor in pregnant women and is connected with maternal behav-
ior (cuddling and caring for young) in some mammals (Champagne et al., 2009). Obste-
tricians may induce labor by injecting pregnant women with oxytocin. During nursing,
stimulation of nerve endings in and around the nipples sends messages to the brain that
cause the secretion of oxytocin. Oxytocin then causes the breasts to eject milk. Antidiuretic
hormone and oxytocin are apparently also connected with stereotypical paternal behavior
patterns in some mammals. Truth or Fiction Revisited: For example, ADH and oxytocin
can transform unconcerned male voles (mouselike rodents) into affectionate and protec-
tive mates and fathers (Donaldson & Young, 2008; Lim & Young, 2006; Parker et al.,
2001). The hormone is not known to have such a powerful effect with humans, however.

The Pineal Gland

The pineal gland secretes the hormone melatonin, which helps regulate the sleep-wake
cycle and may affect the onset of puberty. Some researchers speculate that melatonin is
also connected with aging. However, it appears that melatonin is a mild sedative that
fosters sleep, and some people use it as a sleeping pill (Ismail & Mowafi, 2009). Mela-
tonin may also help people adjust to jet lag (Arendt, 2009).

The Thyroid Gland: The Body’s Accelerator

The thyroid gland could be considered the body’s accelerator. It produces thyroxin,
which affects the body’s metabolism—the rate at which the body uses oxygen and
produces energy. Some people are overweight because of hypothyroidism, a condition
that results from too little thyroxin. Thyroxin deficiency in children can lead to cretin-
ism, a condition characterized by stunted growth and mental retardation. Adults who
secrete too little thyroxin may feel tired and sluggish and may put on weight. People
who produce too much thyroxin may develop hyperthyroidism, which is characterized
by excitability, insomnia, and weight loss.

The Adrenal Glands: Coping With Stress

The adrenal glands, located above the kidneys, have an outer layer, or cortex, and
an inner core, or medulla. The adrenal cortex is regulated by the pituitary hormone
ACTH (adrenocorticotrophic hormone). The adrenal cortex secretes hormones known
as corticosteroids, or cortical steroids. These hormones increase resistance to stress,
promote muscle development, and cause the liver to release stored sugar, making more
energy available in emergencies, as when you see another car veering toward your own.
Epinephrine and norepinephrine are secreted by the adrenal medulla. Epinephrine, also
known as adrenaline, is manufactured exclusively by the adrenal glands, but norepi-
nephrine (noradrenaline) is also produced elsewhere in the body. (We saw that nor-
epinephrine acts as a neurotransmitter in the brain.) The sympathetic branch of the
autonomic nervous system causes the adrenal medulla to release a mixture of epineph-
rine and norepinephrine that helps arouse the body to cope with threats and stress.
Epinephrine is of interest to psychologists because it has emotional as well as physical
effects. It intensifies most emotions and is crucial to the experience of fear and anxiety.

The Testes and the Ovaries

The testes and ovaries also produce steroids, among them testosterone and estrogen.
If it were not for the secretion of the male sex hormone testosterone about 6 weeks
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Growth hormone A pituitary hormone
that regulates growth.

Prolactin A pituitary hormone that
regulates production of milk and, in
lower animals, maternal behavior.

Antidiuretic hormone (ADH) A pitu-
itary hormone that conserves body fluids
by increasing reabsorption of urine and
is connected with paternal behavior in
some mammals; also called vasopressin.

Oxytocin A pituitary hormone that
stimulates labor and lactation.

Melatonin A pineal hormone that helps
regulate the sleep—wake cycle and may
affect the onset of puberty.

Thyroxin The thyroid hormone that
increases metabolic rate.

Corticosteroids Steroids produced

by the adrenal cortex that regulate
carbohydrate metabolism and increase
resistance to stress by fighting inflamma-
tion and allergic reactions; also called
cortical steroids.

Epinephrine A hormone produced
by the adrenal medulla that stimu-
lates sympathetic ANS activity; also
called adrenaline.

Testosterone A male sex hormone pro-
duced by the testes that promotes growth
of male sexual characteristics and sperm.
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Professional Wrestler Chris Benoit and
Nancy Benoit—Before His Double Murder
and Suicide That Took Their Lives and
the Life of Their 7-Year-0ld Son Benoit
had a number of explosive outbursts, and it
has been suggested that he might have been

“w

experiencing,'roid rage” due to his use of
anabolic steroids to pump up his muscle mass
and his competitiveness.

Estrogen A generic term for sev-

eral female sex hormones that promote
growth of female sex characteristics and
regulate the menstrual cycle.

Progesterone A female sex hormone
that promotes growth of the sex organs
and helps maintain pregnancy.

after conception, we would all develop the external genital organs of females. Tes-
tosterone is produced not only by the testes but in smaller amounts by the adrenal
glands. A few weeks after conception, testosterone causes the male sex organs to
develop. During puberty, testosterone stokes the growth of muscle and bone and the
development of primary and secondary sex characteristics. Primary sex character-
istics such as the increased size of the penis and the sperm-producing ability of the
testes are directly involved in reproduction. Secondary sex characteristics such as
presence of a beard and a deeper voice differentiate males from females but are not
directly involved in reproduction.

The ovaries produce estrogen and progesterone as well as small amounts of tes-
tosterone. Estrogen is also produced in smaller amounts by the testes. Estrogen fosters
female reproductive capacity and secondary sex characteristics such as accumulation of
fat in the breasts and hips. Progesterone stimulates growth of the female reproductive
organs and prepares the uterus to maintain pregnancy.

Estrogen, like testosterone, has psychological as well as biological effects. For one
thing, higher levels of estrogen seem to be connected with optimal cognitive functioning
and feelings of well-being among women (Rocca et al., 2008; Wild, 2007). Women are
also more interested in sexual activity when estrogen levels are high—particularly during
ovulation, when they are fertile. Female mammals placed on estrogen replacement follow-
ing menopause show improved memory functioning and visual-spatial abilities (Talboom
et al., 2008; Voytko et al., 2009).

Estrogen and progesterone levels vary and regulate the woman’s menstrual cycle.
Following menstruation—the monthly sloughing off of the lining of the uterus—estrogen
levels increase, leading to the ripening of an ovum (egg cell) and the growth of the lining
of the uterus. Ovulation (release of the ovum by an ovary) occurs when estrogens reach
peak blood levels. Then the lining of the uterus thickens in response to the secretion of
progesterone, gaining the capacity to support an embryo if fertilization should occur.
If the ovum is not fertilized, estrogen and progesterone levels drop suddenly, triggering
menstruation once more.

STEROIDS, BEHAVIOR,AND MENTAL PROCESSES

Steroids increase muscle mass, heighten resistance to stress, and increase the body’s
energy supply by signaling the liver to release sugar into the bloodstream. The steroid
testosterone is connected with the sex drive in both males and females (females secrete
some testosterone in the adrenal glands) (Roland & Incrocci, 2008).

Anabolic steroids (synthetic versions of the male sex hormone testosterone)
have been used, sometimes in tandem with growth hormone, to enhance athletic
prowess. Not only do they enhance athletic prowess, but they are also connected
with self-confidence, aggressiveness, and even memory functioning (Janowsky et al.,
2000). However, anabolic steroids are generally outlawed in sports. The lure of
steroids is understandable. Sometimes, the difference between an acceptable athletic
performance and a great one is rather small. Thousands of athletes try to make it
in the big leagues, and the edge offered by steroids—even if minor—can spell the
difference between a fumbling attempt and a smashing success. If steroids help, why
the fuss? Some of it is related to the ethics of competition—the idea that athletes
should “play fair.” But steroid use is also linked to liver damage, other health prob-
lems, and possibly to outbursts of aggression that have been dubbed “’roid rage”
(Kanayama et al., 2009).

Estrogen and testosterone even affect women’s perceptions of who is attractive
(Welling et al., 2008). (Really.) One study found that British women prefer feminized
male faces, as shown in Figure 3.16B m, during most phases of the menstrual cycle
(Penton-Voak & Perrett, 2000). Women apparently associate such facial features
with personality traits like warmth and honesty. However, they prefer the masculin-
ized faces, as shown in Figure 3.16A m, when estrogen levels are highest and they
are ovulating. Perhaps they unconsciously interpret such features as indicative of
reproductive capacity; that is, they instinctively see these men as more likely to

father children.
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Figure 3.16 m Which One Is Mr.

Right? The answer may depend on the
phase of the woman’s menstrual cycle.
Women are apparently more attracted to
men with masculinized features when they
are capable of conceiving (part A) and men
with more feminized features (part B) when
they are not.

Thus, there are important links between biological factors, behavior, and mental B

processes. Thoughts and mental images may seem to be intangible pictures that float
in our heads, but they have substance. They involve billions of brain cells (neurons)
and the transmission of thousands of chemicals from one neuron to another—repeated
hundreds of times per second. These countless bits of microscopic activity give rise to

Testosterone does not have to
be toxic.

ANNA QUINDLEN

feelings, plans, computation, art and music, and all the cognitive activities that make u
us human. We pour chemicals called hormones into our own bloodstreams, and they
affect our activity levels, our anxiety levels, and even our sex drives. We inherit traits
that make us human and that enable us to think more deeply and act more cleverly
than any other organism (after all, we write the textbooks). An understanding of biol-
ogy helps us grasp many psychological events that might otherwise seem elusive and

without substance.

LearningConnections ® THE ENDOCRINE SYSTEM: CHEMICALS IN THE BLOODSTREAM

ACTIVE REVIEW (31) The secretes hormones
that regulate the pituitary gland. (32) The pituitary hor-
mone regulates maternal behavior in lower ani-
mals and stimulates production of milk in women. (33) The
thyroid hormone affects the metabolism. (34)
Epinephrine is secreted by the adrenal and is
involved in emotional arousal.

REFLECT AND RELATE Have you heard that adolescents
are “hormonal” or affected by “glands”? If so, which glands
would they be?

CRITICALTHINKING If so many behaviors and mental pro-
cesses are affected by glands, do people have free will?

Go to Psychology CourseMate at www.cengagebrain.com
for an interactive version of these questions.
=
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Life Connections COPING WITH PMS

In this Life Connections feature, we dis-
cuss an important issue that is related
to sex hormones: premenstrual syn-
drome, or PMS. Psychologists study
the effects of menstruation because of
stereotypes about menstruating women
and to help women with the discom-
fort that many experience. For several
days prior to and during menstruation,
according to the outmoded stereo-
type, “raging hormones” doom women
to irritability and poor judgment—
two traits alleged to be part of PMS.
Women have historically been assumed
to be more likely to commit suicide or
crimes, call in sick at work, or develop
physical and emotional problems dur-
ing the 8-day period prior to and dur-
ing menstruation. Moreover, the ability
of college women to focus on academic
tasks during this period has been called
into question.

Now for a few facts: Studies in the
United States find that up to 90% of
women who are of reproductive age
experience at least some symptoms of
PMS (Fife & Schrager, 2009), includ-
ing depression, anxiety, and head-
aches, during the 4 to 6 days that pre-
cede menstruation (Clayton, 2008).
However, only a small minority of
women have symptoms severe enough
to impair their academic, occupa-
tional, or social functioning. Women
readers may complete the nearby
self-assessment to gain insight as to
whether they experience PMS and, if
they do, how severely.

The causes of PMS are not fully
understood. It was once believed that
psychological factors such as negative
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attitudes toward menstruation played
a crucial role. Now the prevailing view
is that attitudes toward menstrua-
tion—for example, conceptualizing
the menstrual flow as unclean—can
worsen menstrual problems but that
PMS has a biological basis. Research-
ers are searching for relationships
between menstrual problems, including
PMS, and chemical imbalances in the
body. They have found that peak estro-
gen levels are connected with optimal
cognitive functioning and psychologi-
cal well-being in women (Talboom et
al., 2008; Voytko et al., 2009). If peaks
in female sex hormones are connected
with psychological well-being, then
perhaps the precipitous drop-off in
hormones that precedes and accom-
panies menstruation is connected with
discomfort (De Berardis et al., 2007).
But PMS is also linked with imbal-
ances in neurotransmitters such as
serotonin and beta-endorphins (Reed
et al., 2008). Serotonin imbalances are
also linked to changes in appetite, so
women with PMS tend to be hungrier
during part of the cycle than other
women. Premenstrual syndrome may
reflect a complex interaction between
ovarian hormones and neurotransmit-
ters (Clayton, 2008).

A generation ago, PMS was seen as
something a woman must tolerate. No
longer. Today, there are many treatment
options. These include exercise, diet (for
example, eating several small meals a
day rather than two or three large meals;
limiting salt and sugar; and taking vita-
min supplements), hormone treatments
(usually progesterone), and medications

that affect levels of neurotransmitters in
the nervous system. Premenstrual syn-
drome is connected with drops in sero-
tonin levels, and drugs called selective
serotonin reuptake inhibitors (SSRIs)
have helped many women with PMS
(Brown et al., 2009). Selective serotonin
reuptake inhibitors are also known as
“antidepressants” because depression is
also connected with low serotonin levels.
But the fact that these drugs help many
women with PMS does not mean that
the women are suffering from under-
lying depression; it only suggests that
serotonin is involved in both. Women
who use SSRIs to help with PMS do not
take them continuously, as people do to
fight depression, but rather for about 2
weeks each month.

How to Handle Menstrual
Discomfort

Most women experience some degree of
menstrual discomfort. Women with per-
sistent menstrual distress may profit from
the following suggestions. Why not adopt
the techniques that sound right for you?

1. Don’t blame yourself. Menstrual
problems were once erroneously
attributed to women’s “hysteri-
cal” nature. This is nonsense. Men-
strual problems appear to largely
reflect supersensitivity to fluctua-
tions in levels of hormones and
neurotransmitters.  Researchers
have not yet fully pinpointed the
causal elements and patterns, but
there is no evidence that women
with PMS are hysterical.
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Keep track of your menstrual symp-
toms to help you (and your doctor)
identify patterns.

Develop strategies for dealing with
days on which you experience the
most distress—strategies that will
enhance pleasure and minimize
stress. Try things that will distract
you. Go to a movie or get into that
novel you’ve been meaning to read.

Ask yourself whether you harbor
self-defeating attitudes that might
be compounding distress. Do close
relatives or friends see menstrua-
tion as an illness, a time of “pollu-
tion,” or a “dirty thing”? Have you
adopted any of these attitudes—if
not verbally, then in ways that af-
fect your behavior, as by restricting
social activities during your period?

See a doctor about your symptoms.
Severe discomfort can be caused or
worsened by health problems such
as endometriosis and pelvic inflam-
matory disease (PID). Check it out.

Develop nutritious eating habits—
and continue them throughout the
entire cycle (that means always).
Consider limiting intake of alco-
hol, caffeine, fats, salt, and sweets.

If you feel bloated, eat smaller meals
(or nutritious snacks) throughout
the day rather than a couple of
highly filling meals.

Vigorous exercise—jogging, swim-
ming, bicycling, fast walking, danc-
ing, skating, jumping rope—helps
relieve premenstrual and menstrual
discomfort in some women (Daley,
2009). Try it out. But why limit exer-
cise to days prior to and during your
period? Weave it into your lifestyle.

9.

10.

Check with your doctor about
herbal, vitamin, and mineral sup-
plements (chaste berry, calcium,
evening primrose, magnesium,
vitamin E, wild yams, and so on)
(Lloyd & Hornsby, 2009).

Over-the-counter  anti-inflamma-
tory medicines such as aspirin,
acetaminophen, and ibuprofen may
be helpful for cramping (Clayton,
2008). Prescription drugs such as
tranquilizers (e.g., alprazolam) and
SSRIs may be of help (Brown et al.,
2009; Clayton, 2008). Ask your
doctor for a recommendation. In
these cases, you are not taking the
tranquilizer to treat anxiety or the
SSRI to treat depression. You are
taking the drugs to treat imbalances
in neurotransmitters that can also
give rise to anxiety and depression.

11.

12.

Speaking of medicines, remember
that menstruation is triggered by
a sharp drop-off in sex hormones.
Some gynecologists prescribe estro-
gen replacement as a method of re-
lieving symptoms of PMS, although
this approach is not free of hazards.
One method is simply to continue
certain oral contraceptives for 28
days rather than 21 days and thus to
forgo menstruation altogether (Fife
& Schrager, 2009). However, the
pills chosen for this approach are not
the same as those used for 21 days.
Check with your gynecologist.

Remind yourself that menstrual prob-
lems are time limited. Don’t worry
about getting through life or a career.
Just get through the next couple
of days.

Exercise and PMS Many women find that vigorous exercise helps them manage premenstrual symptoms.
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Evolution and Evolutionary Psychology:
“Survivor” Is More Than Just aTV Show

I. What concepts lie at the core of Darwin’s theory of
evolution?

The struggle for existence refers to the competition among
species and among members within a species to survive

and reproduce. Variations among individuals, including
mutations, affect organisms’ ability to adapt. Changes that
enhance survival are likely to be preserved. Natural selection
refers to the finding that organisms that are better adapted to
their environments tend to survive and transmit their genes
to subsequent generations.

2. What is evolutionary psychology?

Evolutionary psychology studies the ways adaptation and
natural selection are connected with mental processes
and behavior. Evolutionary psychologists suggest that not
only physical traits but also patterns of behavior, includ-
ing social behavior, evolve and are transmitted from
generation to generation.

3. What is an instinct?

An instinct is a stereotypical behavior pattern that is nearly
identical among the members of a species in which it appears.
It occurs even when the individual is reared in isolation from
others of its kind.

Heredity: The Nature of Nature

4. What is heredity?
Heredity involves the biological transmission of traits from
generation to generation.

5. What is genetics?

Genetics is the subfield of biology that studies heredity.
Behavioral genetics is concerned with the genetic transmis-
sion of traits that give rise to behavior and focuses on indi-
vidual differences.

6. What are the roles of genes and chromosomes

in heredity?

Genes are the biochemical materials that regulate the devel-
opment of traits. Genes are segments of chromosomes.
Humans have 46 chromosomes arranged in 23 pairs. Chro-
mosomes are molecules of DNA, which takes the form of a
twisting ladder. We normally receive 23 chromosomes from
each parent. People with Down syndrome have an extra chro-
mosome on the 21st pair.

7. What are kinship studies?

Psychologists conduct kinship studies to help determine the
influences of genetic and environmental factors on behavior
and mental processes. Twin studies are useful because identi-
cal (monozygotic) twins share the same genetic code; there-
fore, differences reflect environmental factors. When children
reared by adoptive parents are more similar to their natural
parents in a particular trait, evidence exists for a genetic role
in the expression of that trait.
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The Nervous System: On Being Wired

8. What are neurons?

Neurons are cells that transmit information through neural
impulses and glial cells, which mainly serve support func-
tions. Neurons have a cell body; dendrites, which receive
messages; and trunklike axons, which conduct and then
transmit messages to other cells by means of chemicals called
neurotransmitters. Many neurons have a myelin coating that
insulates their axons, allowing for more efficient conduction
of messages. Afferent neurons transmit sensory messages to
the central nervous system. Efferent neurons conduct mes-
sages from the central nervous system that stimulate glands
or cause muscles to contract.

9. What are neural impulses?

Neural impulses are electrical charges that are conducted along
axons through processes that allow sodium ions to enter cells
and then pump them out. The neuron has a resting potential of
—70 millivolts and an action potential of about +40 millivolts.

10. What happens when a neuron fires?

Neurons fire (transmit messages to other neurons, muscles, or
glands) by releasing neurotransmitters. They fire according to
an all-or-none principle up to hundreds of times per second.
Each firing is followed by a refractory period during which
neurons are insensitive to messages from other neurons.

Il. What is a synapse?

Neurons fire across synapses, which consist of an axon
terminal from the transmitting neuron, a dendrite or the
body of a receiving neuron, and a fluid-filled synaptic cleft
between the two.

12. What do neurotransmitters do?

Acetylcholine is involved in muscle contractions and mem-
ory; imbalances of dopamine have been linked to Parkinson’s
disease and schizophrenia; norepinephrine accelerates the
heartbeat and other body processes; serotonin is involved in
eating, sleeping, and emotional arousal; GABA inhibits anxi-
ety; and endorphins are naturally occurring painkillers.

13. What are the parts of the nervous system?

The nervous system is one of the systems that regulates the
body. It is made up of neurons and divided into the central
and peripheral nervous systems.

14. What are the divisions and functions of the periph-
eral nervous system?

The peripheral nervous system has two main divisions:
somatic and autonomic. The somatic nervous system trans-
mits sensory information about skeletal muscles, skin, and
joints to the central nervous system. It also controls skeletal
muscular activity. The autonomic nervous system (ANS)
regulates the glands and activities such as heartbeat, diges-
tion, and dilation of the pupils. The sympathetic division of
the ANS helps expend the body’s resources, such as when
fleeing from a predator, and the parasympathetic division
helps build the body’s reserves.
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I5. What are the divisions and functions of the central
nervous system?

The central nervous system consists of the brain and spinal
cord. Reflexes involve the spinal cord but not the brain. The
central nervous system has gray matter, which is composed
of nonmyelinated neurons, and white matter, which is com-
posed of bundles of myelinated (and thus whitish) axons.

The Brain: The Star of the Human
Nervous System

16. How do researchers learn about the functions of
the brain?

Researchers historically learned about the brain by studying
the effects of accidents. They have also studied the effects of
purposeful damage to the brain made by lesions. They have
seen how animals and people respond to electrical stimula-
tions of certain parts of the brain. They have studied the
waves emitted by the brain with the electroencephalograph.
With CAT scans, PET scans, and MRIs, computer-generated
images are made by passing radiation of some sort through
the brain.

17. What are the structures and functions of the brain?
The hindbrain includes the medulla, which regulates the
heart rate, blood pressure, and respiration; the pons,
which is involved in movement, attention, and respi-
ration; and the cerebellum, which is involved in bal-
ance and coordination. The reticular activating system,
which is involved in wakefulness and sleep, begins in

the hindbrain and continues through the midbrain into
the forebrain. Important structures of the forebrain
include the thalamus, which serves as a relay station for
sensory stimulation; the hypothalamus, which regulates
body temperature and various aspects of motivation and
emotion, such as eating and sexual behavior; the limbic
system, which is involved in memory, emotion, and moti-
vation; and the cerebrum, which is the brain’s center of
thinking and language.

18. What are the parts of the cerebral cortex?

The outer fringe of the cerebrum is the cerebral cortex,
which is divided into two hemispheres and four lobes:
frontal, parietal, temporal, and occipital. When light strikes
the eyes, neurons in the occipital lobe fire. The somatosen-
sory cortex lies behind the central fissure in the parietal
lobe, and the motor cortex lies in the frontal lobe, across the
central fissure from the somatosensory cortex. The prefron-
tal cortex may be the executive center of the brain—making
plans, solving problems, and drawing upon sensory informa-
tion from other areas of the cortex as needed.

19. What parts of the cerebral cortex are involved in
thinking and language?

Language areas of the cortex usually lie in the left hemi-
sphere, near the intersection of the frontal, temporal,
and parietal lobes. Wernicke’s area in the temporal lobe

responds mainly to auditory information. Broca’s area in
the frontal lobe is mainly responsible for speech. Dam-
age to either area can result in an aphasia—a problem in
understanding (Wernicke’s aphasia) or producing (Broca’s
aphasia) language.

20. What would it mean to be left-brained or
right-brained?

The left hemisphere is usually relatively more involved

in cognitive functions involving logical analysis and
problem solving, whereas the right hemisphere is usually
superior in visual-spatial functions, aesthetic and emo-
tional responses, and creative mathematical reasoning.
But the notion that some people are left-brained (that is,
only logical and lacking completely in functions involving
visual-spatial responses and the like) and others are right-
brained is exaggerated.

21. Does it matter whether one is left-handed?

About one person in ten is left-handed. Learning disabilities
are somewhat more common among left-handed people, but
S0 is creativity, as shown in the arts. Handedness appears to
have a genetic component.

22. What happens when the brain is split in two?

For the most part, the behavior of people who have had
split-brain operations (which sever most of the corpus cal-
losum) is perfectly normal. However, although they may
verbally be able to describe a screened-off object such as a
pencil held in the hand connected to the hemisphere that
contains language functions, they cannot do so when the
object is held in the other hand.

The Endocrine System: Chemicals
in the Bloodstream

23. What is the endocrine system?

The endocrine system consists of ductless glands that
secrete hormones. The pituitary gland secretes growth
hormone; prolactin regulates maternal behavior in lower
animals and stimulates production of milk in women;
and oxytocin stimulates labor in pregnant women. The
pineal hormone melatonin is connected with the sleep—
wake cycle and the onset of puberty. Thyroxin affects
the body’s metabolism, and its deficiency in childhood

is connected with mental retardation. The adrenal cor-
tex produces steroids, which promote the development
of muscle mass and increase activity levels. The adrenal
medulla secretes epinephrine (adrenaline), which increases
the metabolic rate and is involved in general emotional
arousal. The sex hormones are responsible for prenatal
sexual differentiation. Female sex hormones regulate the
menstrual cycle.

Go to Psychology CourseMate at www.cengagebrain.
X JD com for an interactive version of this feature.
B
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TRUTH OR FICTION?

Many people experience pain “in” limbs that have

You have a sense that keeps you an upright person.

Some people can read other people’s minds.

Go to Psychology CourseMate at www.cengagebrain.com

T F People have five senses. TF

T F If we could see waves of light with slightly longer been amputated.
wavelengths, warm-blooded animals would glow in TF
the dark. TF

T F People sometimes hear what they want to hear.

T F When we mix blue and yellow light, we obtain
green light.

T F  The bodies of catfish are covered with taste buds.

T F The skin is a sensory organ as well as a protective

coating for the body.

Avatars abound in our electronic lives. we use

avatars in video games when we identify with a character and control the progress of

the character through the game. SecondLife.com is a virtual world where users create
their own avatars and carry on life in their forms. In
these forms, avatars are digital personas that users
select or create and customize. Avatar derives from a
Sanskrit word used in Hindu mythology to describe
forms taken by the gods when they descend to Earth.
In video games and virtual worlds like SecondLife,
the user plays the game or tours the world as the
avatar.

The movie Avatar takes the concept farther. The
mind of the main character, Jake Sully, is projected
into the body of a part human/part humanoid being
on a moon that revolves around a Jupiter-like gas
giant in a distant solar system. Sully, a marine who
was wounded in combat and is paralyzed from the
waist down, senses and perceives the world of his ava-
tar and acts on it through his avatar. The avatar has
a healthy brain and spinal column, enabling Jake to
once more “sense” his legs and make use of them.

In The Matrix film series, the people we touch,
the food we taste, the distant hills we see, the sun-
shine we feel on our skin, the voices and traffic we
hear, the perfumes and exhaust we smell, the buildings that shelter us from the wet-
ness of the rain and the bite of winter ice—all these are nothing but software. We—
that is, you and I—are also software. Flesh-and-blood people have been plugged
into pods that harvest their energy and have been given software avatars that lead
simulated lives in the virtual world we sense around us. We cannot distinguish the
world made of software—the Matrix—from reality. We sense the virtual world as
we would sense the real world—through the transmission of sensory information to
the brain. Cells in our brains fire in patterns that create illusions of reality. We think
we see because cells involved in vision are firing. We think we hear because cells
involved in hearing are firing. And so on for all our senses. Only a very few sense
that something is wrong, but they are not sure what it is.

The real world and The Matrix are very different, but for most people, virtual
reality is real enough. Whether we are in a virtual world or the real world, we receive
sensory information in the brain and interpret it according to its physical features
and, as we will see, according to our memories, hopes, and dreams.

to answer and score this Truth or Fiction quiz.

A Second Life Avatar In the virtual world
SecondLife.com, users create and customize
their avatars. Some users create avatars similar
in appearance to themselves; others create
idealized avatars. They then control their ava-
tars as they interact with the avatars of other
users.What is the appeal of SecondLife? What
type of avatar would you create to represent
you?

Avatar In video games and virtual
environments, a persona that a person
uses to play or otherwise interact with
the environment.
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In the film Avatar, Jake Sully, a wounded
paraplegic marine, is given the body of a native
of a moon revolving around a Jupiter-like planet.
In that avatar;, he can once more sense and

use his legs.

i
Good writing is supposed
to evoke sensation in the
reader—not the fact that it
is raining, but the feeling of
being rained upon.
E. L. DOCTOROW
=

Sensation The stimulation of sensory
receptors and the transmission of
sensory information to the central
nervous system.

Perception The process by which
sensations are organized into an
inner representation of the world.

Absolute threshold The minimal
amount of energy that can produce
a sensation.

Psychophysicist A person who stud-
ies the relationships between physical
stimuli (such as light or sound) and
their perception.
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SENSATION AND
PERCEPTION: YOUR
TICKETS OF ADMISSION
TO THE WORLD
OUTSIDE

Question |I: What are sensation and perception?
Sensation is the stimulation of sensory receptors and
the transmission of sensory information to the cen-
tral nervous system (the spinal cord or brain). Sensory
receptors are located in sensory organs such as the eyes
and ears, the skin, and elsewhere in the body. Stimula-
tion of the senses is a mechanical process. It results from sources of energy, like light
and sound, or from the presence of chemicals, as in smell and taste. In The Matrix, a
step is skipped: There is no stimulation of sensory receptors in the eyes, the nose, the
skin, and so on. There is, instead, direct transmission of sensory information to the
central nervous system.

Perception is not mechanical. It is an active process in which sensations are
organized and interpreted to form an inner representation of the world (Rouder &
Morey, 2009). Perception may begin with sensation, but it also reflects our experi-
ences and expectations as it makes sense of sensory stimuli. A person standing 15
feet away and a 12-inch-tall doll may cast similar-sized images on the back of your
eye, but whether you interpret the shape to be a foot-long doll or a full-grown per-
son 15 feet away is a matter of perception that depends on your experience with
dolls, people, and distance.

In this chapter, you will see that your personal map of reality—your ticket
of admission to a world of changing sights, sounds, and other sources of sensory
input—depends largely on the so-called five senses: vision, hearing, smell, taste,
and touch. We will see, however, that touch is just one of several “skin senses,”
which also include pressure, warmth, cold, and pain. There are also senses that
alert you to your own body position without your having to watch every step you
take. As we explore the nature of each of these senses, we will find that similar sen-
sations may lead to different perceptions in different people—or within the same
person in different situations. Truth or Fiction Revisited: People actually have
more than five senses.

Before we begin our voyage through the senses, let’s consider a number of con-
cepts that apply to all of them: absolute threshold, subliminal stimulation, difference
threshold, signal-detection theory, feature detectors, and sensory adaptation. In doing
so, we will learn why we can dim the lights gradually to near darkness without anyone
noticing. (Sneaky?) We will also learn why we might become indifferent to the savory
aromas of delightful dinners. (Disappointing?) Question 2: How do we know when
something is there? How do we know when something has changed?

Absolute Threshold: So, Is It There or Not?

Gustav Fechner used the term absolute threshold to refer to the weakest amount of a
stimulus that a person can distinguish from no stimulus at all. For example, the abso-
lute threshold for light would be the minimum brightness (physical energy) required to
activate the visual sensory system.

Psychophysicists look for the absolute thresholds of the senses by exposing indi-
viduals to progressively stronger stimuli until they find the minimum stimuli that the
person can detect no more (and no less) than 50% of the time. However, it has been
discovered that these absolute thresholds are not really absolute. That is, some people
are more sensitive than others, and even the same person might have a slightly different
response from one occasion to another (Rouder & Morey, 2009).
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care of heavenly threats to faithful parishes. His
father also ignored tradition and preached without a
wig, arguing that Jesus had done the same.

Fechner obtained a degree in medicine at
the University of Leipzig, but his interests turned
to physics and math. He founded the discipline
known as psychophysics, which deals with the ways
bereaved friend that death is but a transition to we translate physical events such as lights and
another state of existence in which one’s soul sounds into psychological experiences. For exam-
merges with others to join the Supreme Spirit. Yet GUSTAV THEODOR FECHNER ple, light and sound are types of physical energy. It
he advocated scientific rigor in all other matters may surprise you that we do not sense them directly,
and contributed to the precise measurement of the senses. Under powerful as they may seem to us. Instead, these sources of
the pen name of “Dr. Mises,” he ridiculed unscientific thought by energy are converted into neural impulses by our sensory recep-

In Profile

Gustav Theodor Fechner (1801-1887) was 1
interested in the occult and reported attending
séances in which a bed, a table, and he himself
moved in response to strange forces. He was
interested in spiritual phenomena and wrote a

=,
© The Granger Collection, New York

a tongue-in-cheek argument: (a) Insects have six legs; (b) mam- tors—our eyes and ears and so on. The process of transform-
mals have four; and (c) birds, who ascend closest to heaven, only ing physical energy (in the cases of light, sound, and touch)
two. (d) Therefore, angels, higher yet, must have none. In contrast  or chemicals (in the cases of odors and tastes) into neural

to his humorous treatise on legless angels, Fechner insisted on impulses is called transduction. Many of Fechner’s laboratory
actually measuring things rather than just arguing about them. methods remain in use today.

The son and grandson of German village pastors, Fechner,
like his father, combined religious faith with a skeptical scientific

outlook. His father scandalously installed a lightning rod on the
local church at a time when it was assumed that God would take

Go to Psychology CourseMate at www.cengagebrain.com
to access more information about Gustav Theodor Fechner.

Nevertheless, under ideal conditions, our ability to detect stimuli is amazingly sen-
sitive. The following are measures of the absolute thresholds for the senses of vision,
hearing, taste, smell, and touch:

e Vision: a candle flame viewed from about 30 miles on a clear, dark night.
® Hearing: a watch ticking from about 20 feet away in a quiet room.
e Taste: 1 teaspoon of sugar dissolved in 2 gallons of water.

e Smell: about one drop of perfume diffused throughout a small house (1 part in
500 million).

e Touch: the pressure of the wing of a fly falling on a cheek from a distance of
about 0.4 inch.

It’s interesting to imagine how our lives would differ if the absolute thresholds for the "

human senses differed. .For example, if your ears were more sensitive to sounds that The great art of life is
are low in pitch, you might hear the collisions among molecules of air. If you could see >

5 b . . sensation, to feel that we
light with slig