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To the Student—An Invitation
to Psychology

Psychology is an exciting field. It is at once familiar, exotic,
surprising, and challenging. Most of all, psychology is chang-
ing. In fact, this book is just a “snapshot” of a colorful passing
scene. Yet, change makes psychology especially fascinating:
What, really, could be more intriguing than our evolving
knowledge of human behavior?

Psychology is about each of us. Psychology asks, “How can
we step beyond ourselves to look objectively at how we live,
think, feel, and act?” Psychologists believe the answer is through
careful thought, observation, and inquiry. As simple as that may
seem, it is the guiding light for all that follows in this text.

Each chapter of this book will take you into a different
realm of psychology, such as personality, abnormal behavior,
memory, consciousness, and child development. Each realm
is complex and fascinating in its own right, with many path-
ways, landmarks, and interesting detours to discover. Psy-
chology: A Modular Approach to Mind and Behavior is your
passport to an adventure in learning. Like any journey of dis-
covery, your “tour” of psychology will help you better under-
stand yourself, others, and the world around you. Its defi-
nitely a trip worth taking.

I sincerely hope you will find human behavior as fasci-
nating as I do. In the pages that follow, I have done all that I
could imagine to make your journey through psychology en-
joyable and worthwhile.

Getting Started

To help you get off to a good start, a short Introduction pre-
cedes Chapter 1. The Introduction describes study skills you
can use to get the most out of this text and your psychology
course. It also tells how you can explore psychology through
the Internet, electronic databases, and interactive CDs.

Psychology: A Modular Approach to Mind and Behavior is
your passport to an adventure in learning. Please view this
book as a long letter from me to you. It is, in a very real sense,
written about you, for you, and to you.

—p—

Preface

To the Instructor—A Concise
Survey of Psychology

Psychology: A Modular Approach to Mind and Behavior was
written to provide a concise, but complete, first course in psy-
chology. It is organized in modules, which are grouped into
chapters, to allow flexibility in assigning topics for your
course. Throughout this text, I have tried to select only the
very “best” material from the many topics that could be pre-
sented. Nevertheless, Psychology covers not only the heart of
psychology, but also many topics at the cutting edge of cur-
rent knowledge. New information, anecdotes, perspectives,
and narratives appear throughout the Tenth Edition. The re-
sult is a concise text that is readable, manageable, informa-
tive, and motivating.

Readability and Narrative Emphasis
Selecting a textbook is half the battle in teaching a successful
course. A good text does much of the work of informing stu-
dents. This frees class time for discussion, extra topics, or me-
dia presentations. It also leaves students asking for more.
When a book overwhelms students or cools their interest,
teaching and learning suffer.

Many introductory psychology students are reluctant
readers. No matter how interesting a text may be, its value is
lost if students fail to read it. That’s why I've worked hard to
make this a clear, readable, and engaging text. I want students
to read with genuine interest and enthusiasm, not merely as
an obligation.

To encourage students to read, I made a special effort to
weave narrative threads through every chapter. Everyone
loves a good story, and the story of psychology is among the
best. Throughout Psychology, 1 have used intriguing anecdotes
and examples to encourage reading and sustain interest. As
students explore concepts, they are asked to think about ideas
and relate them to their own experiences. For example, the
September 11, 2001, attacks on the World Trade Center are
used to illustrate flashbulb memories and the impact of trau-
matic stressors.

xxiii
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xxiv  Preface

Practical Applications

Psychology: A Modular Approach to Mind and Behavior is de-
signed to give students a clear grasp of major concepts, with-
out burying them in details. At the same time, it offers a
broad overview that reflects psychology’s rich heritage of
ideas. I think students will find this book informative and in-
tellectually stimulating. Moreover, I have emphasized the
many ways that psychology relates to daily life.

A major feature of this book are the Psychology in Action
modules found in each chapter. These high-interest discus-
sions bridge the gap between theory and practical applica-
tions. I believe it is fair for students to ask, “Does this mean
anything to me? Can I use it? Why should I learn it if I cant?”
The Psychology in Action modules show students how to
solve practical problems and manage their own behavior.
This allows them to see the benefits of adopting new ideas,
and it breathes life into psychology’s concepts. Within chap-
ters, briefer “Using Psychology” highlight boxes also present
practical information that students can put to use.

Modular Approach

and Integrated Study Guide

The chapters of this text are divided into short, self-contained
modules. Each module concludes with a summary and a fea-
ture called a Knowledge Builder. These “mini-study guides”
challenge students to relate concepts to their own experiences,
to quiz themselves, and to think critically about the principles
they are learning. For this edition, I have improved the qual-
ity and variety of questions in the Learning Check portion of
the Knowledge Builders. As a result, Learning Check ques-
tions are similar in difficulty to in-class test questions and they
provide better feedback to students. If students would like
more feedback and practice, a great new printed supplement,
Concept Modules with Note Taking and Practice Exams, is bun-
dled with this text. Also, a traditional Study Guide is available.

Electronic Resources
To encourage further explorations, students will find a sec-
tion called Interactive Learning at the end of each chapter.
The websites described there offer a wealth of information on
topics related to psychology. Students are also directed to rel-
evant articles in /nfoTrac® College Edition, Wadsworth’s ex-
clusive online college library. All chapters include a list of rel-
evant modules in PsychNow! This excellent CD-ROM from
Wadsworth provides students with a rich assortment of in-
teractive learning experiences, animations, and simulations.
On the Internet, students can visit this text’s Book Com-
panion Website, where they will find quizzes, a final exam,
chapter-by-chapter web links, flashcards, an audio glossary in
Spanish and English, and more (www.psychology.wadsworth.
com/0534605931).
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Students can also make use of PsychologyNow, a web-
based, personalized study system that provides a pretest and
a posttest for each chapter and separate chapter quizzes.
PsychologyNow can also create personalized study plans that
point students to areas in the text that will help them master
course content. An additional set of integrative questions
helps students pull all of the material together.

Human Diversity

Today’s students reflect the multicultural, multifaceted nature
of contemporary society. In Psychology, students will find nu-
merous discussions of human diversity, including differences
in race, ethnicity, culture, gender, abilities, sexual orientation,
and age. Too often, such differences needlessly divide people
into opposing groups. My aim throughout this text is to dis-
courage stereotyping, prejudice, discrimination, and intoler-
ance. I've tried to make this book gender neutral and sensitive
to diversity issues. All pronouns and examples involving fe-
males and males are equally divided by gender. In artwork,
photographs, and examples, I have tried to portray the rich di-
versity of humanity. Many topics and examples encourage stu-
dents to appreciate social, physical, and cultural differences
and to accept them as a natural part of being human.

Positive Psychology

Over the past 100 years, psychologists have paid ample atten-
tion to the negative side of human behavior. This is easy to
understand because we urgently need to find remedies for hu-
man problems. However, Martin E. P. Seligman and Mihaly
Csikszentmihalyi have urged us to also study optimal function-
ing or “positive psychology.” What do we know, for instance,
about love, happiness, creativity, well-being, self-confidence,
and achievement? Throughout this book, I have attempted to
answer such questions for students. My hope is that students
who read this text will gain an appreciation for the potential we
all have for optimal functioning. Also, of course, I hope that
they will leave introductory psychology with emotional and in-
tellectual tools they can use to enhance their lives.

How Chapter Features Support

the SQ4R Method

Psychology: A Modular Approach to Mind and Behavior uses an
SQA4R, active-learning format to make studying psychology a
rewarding experience. Notice how the steps of the SQ4R
method—survey, question, read, recite, relate, and review—are
incorporated into the modular design.

Survey At the beginning of each chapter, several features help
students build cognitive maps of upcoming topics. A short vi-
gnette arouses interest, provides a preview of the main topic of
the chapter, and focuses attention. Next, a list of Modules and
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Survey Questions provides an overview of the chapter. To help
students structure their learning, the same Survey Questions
appear again in the modules, where they are used to introduce
major topics. The Survey Questions also appear in the Study
Guide to give students a consistent framework for learning.

Question Throughout each chapter, italicized questions
serve as advance organizers that prompt students to look for
important ideas as they read. These questions also establish a
dialogue in which the concerns and reactions of students are
anticipated. This ongoing dialogue clarifies difficult points—
in a lively give-and-take between questions and responses.

Read I've made every effort to make this a clear, readable
text. To further aid comprehension, I've used a full array of
traditional learning aids. These include: boldface terms (with
phonetic pronunciations), bullet summaries, a robust illus-
tration program, summary tables, a name index, a subject in-
dex, and a detailed glossary. As an additional aid, figure and
table references are marked with small geometric shapes.
These “placeholders” make it easier for students to return to
reading after they have paused to view a table or figure.

When important terms first appear, they are immediately
defined. In this way, students get clear definitions when and
where they need them—in the general text itself. In addition,
a parallel Running Glossary defines key terms in the page
margins. The Running Glossary makes it easier for students
to find, study, and review important terms.

In each chapter, several boxed highlights discuss high-
interest topics related to human diversity, using psychology,
and critical thinking. In addition, new Discovering Psychol-
ogy highlights get students involved through in-text demon-
strations and self-assessment exercises. Highlights are stimu-
lating but non-intrusive supplements to the main text. They
enrich the presentation and encourage students to think
about the ideas they are learning.

Recite At the end of each module, a Knowledge Builder
gives students a chance to test their understanding and recall
of preceding topics. Knowledge Builders are small, built-in
study guides that include a Learning Check (a short, non-
comprehensive quiz). Learning Checks serve as a form of
recitation to enhance learning. They also help students ac-
tively process information and assess their progress. Students
who miss any items are asked to backtrack and clarify their
understanding before reading more.

Relate Cognitive psychology tells us that elaborative re-
hearsal is one of the best ways to form lasting memories.
Through elaborative rehearsal we make new information
more meaningful by relating it to existing, familiar knowl-
edge. To help students practice elaborative rehearsal, each
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Knowledge Builder includes a series of “Relate” questions.
These questions encourage students to associate new con-
cepts with personal experiences and prior knowledge.

A course in psychology naturally contributes to critical
thinking abilities. To further facilitate critical thinking, each
Knowledge Builder also includes one or more Critical Think-
ing questions. These stimulating questions challenge students
to think critically and analytically about psychology. Each is
followed by a brief answer with which students can compare
their own thoughts. Many of these answers cite research find-
ings and are informative in their own right.

Review As noted, all important terms appear in a Running
Glossary throughout the book, which aids review. To help
students consolidate their learning, each module concludes
with a bulleted summary of major ideas presented in the unit.
As also noted, Psychology in Action modules show students
how psychological concepts relate to practical problems, in-
cluding problems in their own lives. The information found
in the Psychology in Action modules helps reinforce learning
by illustrating psychology’s practicality.

Critical Thinking

The active, questioning nature of the SQ4R method is, in it-
self, an inducement to think critically. Many of the guide
questions that introduce topics in the text act as models of
critical thinking. More important, Chapter 1 contains a dis-
cussion of critical thinking skills and a rational appraisal of
pseudo-psychologies. In addition, the discussion of research
methods in Chapter 1 is actually a short course on how to
think clearly about behavior. It is augmented by suggestions
about how to critically evaluate claims in the popular media.
Chapter 9, “Cognition, Intelligence, and Creativity,” includes
many topics that focus on thinking skills. Throughout the
text, many boxed highlights promote critical thinking about
specific topics that students should approach with healthy
skepticism. As mentioned earlier, every Knowledge Builder in-
cludes Critical Thinking questions. Taken together, these fea-
tures will help students gain thinking skills of lasting value.

Psychology: A Modular
Approach to Mind and
Behavior —What's New?

Thanks to psychology’s vitality, this text is improved in many
ways. A notable change is the enhanced modular format of the
Tenth Edition. As mentioned earlier, topics are still grouped
by chapters. However, modules are now more clearly defined
within chapters. Specifically, each numbered module begins
on a separate page and concludes with a point-by-point sum-
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mary and a Knowledge Builder. Entire chapters or individual
modules can be assigned with equal ease, and reading assign-
ments can be closely integrated with your course syllabus.
The Tenth Edition of Psychology: A Modular Approach to
Mind and Behavior features some of the most recent and in-
teresting information in psychology. The following annota-
tions highlight some of the new topics and features that ap-
pear in this edition.

Introduction: The Psychology of Studying
The Introduction shows students how to read effectively,
study more efficiently, take good notes, prepare for tests, per-
form well on various types of tests, create study schedules,
and avoid procrastination. The advice to students in this edi-
tion has been adapted to match the new modular format of
the text. In addition, I have moved the discussion of self-
regulated learning here. (It was formerly in Chapter 7.) My
goal is to help students apply active learning principles to the
entire course, not just the second half.

Chapter 1: Introducing Psychology

and Research Methods

This chapter has been lightly revised, including the changes
listed here.

* A revised table gives a better view of the early develop-
ment of psychology.

* A new highlight, “Is a Career in Psychology Right for
You?,” presents a series of questions students can an-
swer about themselves to see if a career in psychology
might suit them.

¢ The clinical method is now illustrated by the classic
study of the Genain sisters, four identical quadruplets
who all became schizophrenic. The chance of four
identical quads all becoming schizophrenic is about one
in 1.5 billion. Thus, the Genain sisters show students
why clinical studies sometimes provide insights that
can't be obtained by other means.

* Brief research updates improve discussions of current
trends in psychology, prescription privileges, mecha-
nisms of the placebo effect, self-fulfilling prophecies,
the survey method and Internet surveys, and the falla-
cies of graphology.

Chapter 2: Brain and Behavior
This chapter has been rewritten to make complex informa-
tion easier to understand.

* Improved art clarifies the events that take place during
an action potential.

e Art illustrating the lobes of the cerebral cortex and the
limbic system has also been improved.
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* Recent findings update what we know about the ori-
gins of right- and left-handednesss.

* A new highlight, “Dollars, Drag Racing, and the Ner-
vous System,” shows students how to perform a “try-it”
demonstration that illustrates the speed of neural pro-
cessing.

¢ The discussion of how hormones affect behavior has
been shortened and updated.

Chapter 3: Child Development
This chapter has been shortened and streamlined in various
ways.

* A new highlight, “To Spank or Not to Spank?,” dis-
cusses empirical evidence that provides the rationale for
minimizing or avoiding the use of spanking to disci-
pline children.

* A second new highlight, “What’s Your Attachment
Style?,” helps students relate their adult relationship
patterns to those laid down by their early attachments
to caregivers.

* Research updates enhance discussions of the Mozart ef-
fect, sensitive periods and language, temperament, in-
fant facial preferences, the social smile, and parenting.

Chapter 4: From Birth to Death:

Life-Span Development

This chapter continues to focus on special challenges and
problems that occur at various points in life. Erikson’s theory
provides an initial overview of the life span, followed by
selected topics from the psychology of childhood, adoles-
cence, adulthood, aging, and death. This chapter features the
updates listed here.

* A new highlight, “What's Your Life Expectancy?,” al-
lows students to predict their own approximate life ex-
pectancy.

¢ The discussion of Kohlberg’s theory of moral develop-

ment is easier to understand.

* Information about personal development and well-being
at midlife has been improved, including an updated dis-
cussion of menopause, andropause, and the climacteric.

* A new positive psychology topic, “Seniors with Atti-
tude,” documents that people who have a positive out-
look about aging tend to live years longer than those
who take a dim view of old age.

Chapter 5: Sensation and Perception

The basic organization of this chapter remains unchanged.
Revisions mostly involve research updates and new informa-
tion, where appropriate. This chapter has always appeared to
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be long (in pages) because it is heavily illustrated. To avoid in-
timidating students, I have condensed the text while retain-
ing the art. As a result, the chapter is more approachable and
the time required to read it is comparable to other chapters.
Additional revisions are listed here.

* Improved art clarifies the structures and functions of
the retina, the ear, the vestibular system, and taste re-
ceptors in the tongue.

* A new photo gives students a clearer look at how the
Ames room distorts size and depth perception.

* The discussion of olfaction has been updated to reflect
recent research findings.

* A new highlight, “Hallucinations: Sane or Insane?,” ex-
plains why hallucinations are regarded as a symptom of
mental disorders and tells how “sane hallucinations”
can occur.

* Brief new coverage of inattentional blindness has been

added.

* A brief new discussion examines the causes of the
“other-race effect” in facial recognition.

e “Miss Cleo” and similar TV frauds are debunked in the
discussion of ESP.

* An updated discussion of perceptual accuracy includes
a table (based on recent research) that summarizes ma-
jor factors that affect eyewitness perceptions.

Chapter 6: States of Consciousness
This chapter is enhanced by research updates, new topics,
and other improvements.

* A brief new discussion, “Teenage Sleep Zombies,” doc-
uments the connection between chronic teenage sleep
deprivation and adolescent moodiness.

¢ The discussion of REM sleep and dreaming has been
reorganized to better connect related subjects.

* A new highlight, “Swinging Suggestions,” uses the
Chevreul pendulum to give students insight into hyp-
nosis and the basic suggestion effect.

¢ A brief new discussion, “Positive Psychology: Mindful-
ness and Well-being,” explores the benefits of mindful-
ness as a positive state of consciousness.

¢ A brief new section, “How Drugs Affect the Brain,” ex-
plains synaptic mechanisms underlying drug effects.

¢ “Street” names are now listed for commonly abused drugs.

* More information is provided about the damaging ef-
fects of binge drinking and alcohol abuse.

* Research updates address the functions of REM sleep,
the nature of emotions in dreams, the benefits of medi-
tation, the effects of smoking on health, and the im-
pact of marijuana use on quality of life.
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Chapter 7: Conditioning and Learning

This chapter needed few changes. Nevertheless, I have rewrit-
ten it to make the principles of learning more accessible to
students. In addition, three new highlights and some worth-
while research updates enhance this chapter. The topic of
self-regulated learning has been moved to the Introduction,
where it adds to the presentation of helpful study skills.

* A new highlight, “Blink If Your Brain Is Healthy,” de-
scribes recent research suggesting that eye-blink condi-
tioning (classical conditioning) may be useful for iden-
tifying the very early stages of dementia.

* New examples help students differentiate negative rein-
forcement from punishment.

* A new highlight, “Conditioning and Conservation,”
explains how operant principles have been used to en-
courage energy conservation and recycling.

* A new highlight, “Violent Video Games—Toxic Kom-
bat?,” reviews recent evidence that indicates violent
video games increase aggressive behavior.

Chapter 8: Memory

* A new highlight, “Cows, Memories, and Culture,”
briefly explores cultural differences in the types of in-
formation we store in memory.

* An interesting new highlight, “Card Magic!,” uses a
popular “card trick” to show how distraction and en-
coding failure affect memory.

* Research updates improve discussions of short-term
memory, constructive processing, eyewitness memories,
the “own race effect,” memory cues, interference, re-
pression, and consolidation.

Chapter 9: Cognition, Intelligence,
and Creativity

¢ This chapter covers the new Fifth Edition of the
Stanford-Binet Intelligence Scale (the SB5), published
in 2003. The SB5 now measures five cognitive factors
(rather than four) and it can be scored for verbal and
performance intelligence.

* An interesting new highlight, “Colorful Thoughts,”
uses the Stroop test to reveal that many people uncon-
sciously associate celebrity names with the words white
or black (an obvious reference to the person’s race).

* A new highlight, “How to Weigh an Elephant,” ex-
plains how one’s cultural heritage can aid or impair
problem solving.

* A new highlight, “Madness and Creativity,” documents
that many of history’s renowned artists, writers, poets,
and composers suffered from mood disorders. In doing
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so, it provides a fascinating look at the question, “Is ge-
nius next to insanity?”

* A brief new discussion draws a distinction between in-
telligence and wisdom.

* Research updates have been added to discussions of
gestural languages and evolution, the characteristics of
creative people, the role of emotion in intuitive
thought, and techniques for promoting creative prob-
lem solving.

Chapter 10: Motivation and Emotion
* An engaging new vignette opens this chapter to promote
interest in the modules that follow. The chapter has also
been streamlined for greater interest and readability.

¢ A new highlight, “What's Your BMI? (We've Got Your
Number),” shows students how to find out if their cur-
rent body weight is healthy or potentially risky.

¢ The discussion of hunger now discusses how large food
portions (especially fast-food portions) contribute to
overeating and the obesity epidemic.

* New art helps students better understand connections
between emotional reactions and activity in the auto-
nomic system.

* A revised discussion of emotional intelligence discusses
the value of positive emotions, authentic happiness,
and the skills that comprise emotional maturity.

* Research updates improve discussions of hunger, obe-
sity, eating disorders, sex drive, intrinsic motivation and
creativity, sudden death related to intense emotion, and
sensitivity to threatening facial expressions.

Chapter 11: Personality
¢ Social learning theory is now more clearly differenti-
ated from behavioral theories of personality. Also,
Bandura’s concept of self-efficacy has been added.
* A new highlight, “What's Your Musical Personality?,”
describes an interesting study that relates personality
traits to musical tastes.

* A brief new section presents research on the human
strengths identified by Martin Seligman and other posi-
tive psychologists.

* This chapter also benefits from brief research updates
on self-esteem, the consistency of traits, trait-situation
interactions, the Big Five, and shyness.

Chapter 12: Health, Stress, and Coping

In addition to the research updates described in the list that
follows, suggestions for coping with conflict and frustration
have been moved into the chapter. This places the suggestions
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in context and it shortens the Psychology in Action feature,
which was disproportionately long in the prior edition.

The discussion of health psychology and behavioral
risk factors has been updated and streamlined.

A revised discussion presents the latest research on the
topic of of health-promoting behaviors.

Two brief new positive psychology sections discuss in-
teresting linkages among hardiness, optimism, happi-
ness, social support, stress reduction, and health.

A new highlight, “Feeling Stressed? You've Got a
Friend,” describes research showing that thinking about
a friend, or even a pet, can reduce stress when people
are in difficult situations.

This chapter also includes detailed updates on behav-
ioral risk factors, the disease-prone personality, refusal
skills training, unpredictability and stress, job burnout,
the nature of threat, coping with threat, hostility and
the Type A personality, psychoneuroimmunology, and
stress management.

Chapter 13: Psychological Disorders

* The section of this chapter that discusses anxiety disor-
ders is more concise and includes updated information
about stress disorders.

A new highlight, “Crazy for a Day,” helps students appre-
ciate how powerfully social norms constrain our actions,
and how they contribute to judgments of normality.

A revised table clarifies differences between various per-
sonality disorders.

A new table presents the anxiety disorders in a way that
will help students recognize and remember them.

An updated discussion of biochemical explanations of
schizophrenia now includes the influence of glutamate
levels on dopamine systems.

A brief new section discusses the impact of social
stigma and psychiatric labeling.

This chapter also has brief updates on borderline person-
ality, antisocial personality, phobias, stress disorders, the

causes of schizophrenia, and the causes of depression.

Chapter 14: Therapies

Positive psychotherapy is now included in the list of
basic therapy types.

Some types of distance therapy are starting to produce
good results. I have revised the discussion of distance
therapy to reflect this progress and the greater acceptance
that telephone counseling and telehealth are receiving.

A revised highlight, “Feeling a Little Tense? Relax!,”
teaches students the tension-release method of deep
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muscle relaxation. This exercise provides insight into
desensitization, and prepares students for a later discus-
sion of self-directed desensitization.

* New studies are reported showing that virtual reality
exposure can be used to successfully treat phobias.

* The discussion of eye movement desensitization and re-
processing (EMDR) presents recent evidence for and
against the effectiveness of this controversial therapy.

* A brief new section discusses the future of psychother-
apy, as predicted by a panel of experts.

¢ Research updates are found in discussions of virtual re-
ality exposure, EMDR, group therapy, deinstitutional-
ization, and the use of paraprofessionals.

Chapter 15: Gender and Sexuality
¢ In view of the controversy surrounding John Money’s
research on gender assignment, the entire discussion of
intersexual infants has been revised.

¢ Coverage of the debate concerning the biological basis
of male-female differences in cognitive abilities has also
been updated.

* A new highlight, “Robert or Roberta—Can Sex be As-
signed?,”

signment and the best way to treat intersexual infants.

briefly discusses the debate about gender as-

* A new highlight, “Man’s Work,” summarizes a recent
study showing that self-assertive, achievement-oriented
behaviors are frowned on in women.

¢ Information about HIV and AIDS reflects the latest
findings.

¢ Additional small updates address male-female intellec-
tual differences, sex role socialization, the hormonal ba-
sis of sex drive, aphrodisiacs, sexual orientation, and
patterns of sexual behavior in the United States.

Chapter 16: Social Behavior
* A brief new section discusses the concepts of in-group
and out-group.
* The discussion of attribution theory is shorter and eas-
ier to understand.

* A new highlight, “Quack Like a Duck,” recasts a classic
classroom exercise as an in-text demonstration of obe-
dience.

* A new highlight, “How to Drive a Hard Bargain,” ex-
plains how car dealers use compliance strategies on po-
tential buyers. It also explains how to resist compliance
pressures.

* The section titled “Forced Attitude Change—
Brainwashing and Cults” has been revised to reflect the
role of cults in terrorism.
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* More information is presented about symbolic preju-
dice and the unconscious origins of discrimination.

* D've updated the section on the causes of human aggres-
sion, including the effects of media violence.

* A new highlight, “School Violence—Warning Signs
and Remedies,” presents warning signs that may help
identify students at risk for violence. It also suggests
steps that parents can take to reduce the likelihood of
violence.

* A brief new section, “Positive Psychology: Everyday
Heroes,” discusses various ways in which “we do well
by doing good.”

¢ This chapter has been improved by small, but valuable
updates on interpersonal attraction, self-disclosure,
mate selection, role conflicts, discrimination, race bias,
intergroup conflict, and social stereotypes.

Chapter 17: Applied Psychology
* A new highlight, “Desk Rage and Healthy Organiza-
tions,” identifies common causes of workplace anger
and describes the characteristics of organizations that
promote well-being among their employees.

* The module on evironmental psychology has been up-
dated and reorganized.

* A new highlight, “Planet in Peril?,” is designed to alert
students to a variety of threats to the environment and
apprise them of an emerging ecological worldview.

A Complete Course—Teaching

and Learning Supplements

A rich array of supplements accompanies Psychology: A Mod-
ular Approach to Mind and Behavior, including several that
make use of the latest technologies. These supplements are
designed to make teaching and learning more effective. 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 Thomson Learn-
ing™ Academic Resource Center at 800-423-0563.

Student Support Materials

Introductory students must learn a multitude of abstract con-
cepts, which can make a first course in psychology difficult.
The materials listed here will greatly improve students
chances for success.

Concept Modules with Note Taking and Practice Exams
Created by Art VanDeventer of Thomas Nelson Community
College and Franklin Dumond formerly of Southeastern Illi-
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nois College, this booklet includes key concepts in each chap-
ter, a place to take notes, and a practice exam of 20 multiple-
choice questions (ISBN: 0-495-03115-1).

Study Guide with Language Development Guide The Study
Guide, prepared by Thuy Karafa of Ferris State University, is
an invaluable student resource. It contains a variety of study
tools, including: Chapter Overviews, Recite and Review (fill-
in-the-blank), Connections (matching), Check Your Memory
(True/False), Final Survey and Review (fill-in-the-blank), and
Mastery Test. A language development section, written by
Robert Moore of Marshalltown Community College, clarifies
idioms, special phrases, cultural and historical allusions, and

difficult vocabulary (ISBN: 0-495-03114-3).

Careers in Psychology: Opportunities in a Changing World
This informative booklet, written by Tara L. Kuther, is a
Wadsworth exclusive. The pamphlet describes the field of
psychology, as well as how to prepare for a career in psychol-
ogy. Career options and resources are also discussed. Careers
in Psychology can be packaged with this text at no additional
cost to students (ISBN 0-534-61776-X).

Multimedia CD-ROMs

Interactive CD-ROMs make it possible for students to di-
rectly experience some of the phenomena they are studying.
The following CDs from Wadsworth provide a wealth of en-

gaging modules and exercises.

PsychNow! Interactive Experiences in Psychology 2.0
This exciting CD-ROM was created by Joel Morgovsky,
Lonnie Yandell, Elizabeth Lynch, and project consultant
Dennis Coon. An updated and enlarged PsychNow! (ISBN: 0-
534-59046-2) is perfectly matched to Psychology: A Modular
Approach to Mind and Behavior. At the end of each chapter of
this text, students will find a list of PsychNow! modules they
can access for additional, “hands-on” learning.

PsychNow! provides a multimedia experience that allows
students to explore psychology like never before. Stunning
graphics and animations, interesting video clips, interactive ex-
ercises, and web links bring psychology to life. With PsychNow!,
students can do more than just read about a topic—they can
read, watch, listen, react, and reflect on the meaning of their
own responses. PsychNow!, which is available for Macintosh and
Windows, contains 39 fully interactive modules that will en-
hance their understanding. Students can also conduct 15 dif-
ferent “Interactive Research Experiments” in areas such as neu-
rocognition, perception, memory, concepts, and imagery. The
latest edition includes eight new “Interact Now” Collaborative
Labs and new “Quiz Game Now” quizzes.

Although PsychNow! can be used alone, it is also available
in a discount bundle for students when packaged with this
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text. Contact your sales representative for ordering informa-
tion or for a demonstration.

Sniffy™ the Virtual Rat, Lite Version 2.0 There’s no better
way to master the basic principles of learning than working
with a real laboratory rat. However, this is usually impracti-
cal in introductory psychology courses. Sniffy the Virtual Rat
offers a fun, interactive alternative to working with lab ani-
mals. This innovative and entertaining software teaches stu-
dents about operant and classical conditioning by allowing
them to condition a virtual rat. Users begin by training Sniffy
to press a bar to obtain food. Then they progress to studying
the effects of reinforcement schedules and simple classical
conditioning. In addition, special “Mind Windows” enable
students to visualize how Sniffy’s experiences in the Skinner
Box produce learning. The Sniffy CD-ROM includes a Lab
Manual that shows students how to set up various operant
and classical conditioning experiments. Sniffy™ the Virtual
Rat, Lite Version 2.0 may be packaged with this text for a dis-
count (ISBN: 0-534-63357-9).

Internet Resources

The Internet is providing new ways to exchange information
and enhance education. In psychology, Wadsworth is at the
forefront in making use of this exciting technology.

Book Companion Website As users of this text, you and your
students will have access to the Psychology: A Modular Approach
to Mind and Behavior section of the Wadsworth Psychology
Resource Center  (http://www.psychology.wadsworth.com/
0534605931). Access is free and no pincode is required. This
outstanding site features chapter-by-chapter online tutorial
quizzes, a final exam, chapter-by-chapter web links, flashcards,
and more! This also includes an audio glossary in Spanish and

English.

vMentor™ Available as part of PsychologyNow!, or separately,
vMentor offers FREE live, one-on-one tutoring! When you
adopt this text, you give your students access to virtual office
hours—one-on-one, online tutoring help from a subject-area
expert with a copy of the text. In vMentor’s virtual classroom,
students interact with the tutor and other students using two-
way audio, an interactive whiteboard for illustrating the
problem, and instant messaging. To ask a question, students
simply click to raise a “hand” (ISBN: 0-534-4071-7).

PsychologyNow™ This valuable new study aid is available
free to students. This web-based program, by Franklin
Dumond formerly of Southeastern Illinois College, helps
your students discover the areas of text where they need to fo-
cus their efforts through a series of diagnostic pretests and
posttests, personalized study plans with learning modules
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that parallel the modules in the book, eBook files, and other
integrated media elements. While students can use Psy-
chologyNow™ without any instructor setup or involvement,
an Instructor Gradebook is available for you to monitor stu-
dent progress (ISBN: 0-495-03127-5).

InfoTrac College Edition InfoTrac College Edition is a power-
ful online learning resource, consisting of thousands of full-
text articles from hundreds of journals and periodicals. Stu-
dents using Psychology: A Modular Approach to Mind and
Behavior receive four months of free access to InfoTrac College
Edition. This fully searchable database offers over 20 years’
worth of full-text articles from thousands of scholarly and
popular sources—updated daily and available 24 hours a day
from any computer with Internet access. By doing a simple
keyword search, students can quickly generate a list of relevant
articles from thousands of possibilities. Then they can select
full-text articles to read, explore, and print for reference or fur-
ther study. /nfoTrac College Edition’s collection of articles can
be useful for doing reading and writing assignments that reach
beyond the pages of this text. Students also have access to /n-
JfoWrite, which provides extensive resources for writing papers,
including suggested topics, APA guidelines, and more. (/nfo-
Trac College Edition is at http://www.infotrac-college.com.)

Thomson Learning Web Tutor Toolbox This online supple-
ment helps students succeed by taking them into an environ-
ment rich with study and mastery tools, communication
aids, and additional course content. For students, Web Tutor
offers real-time access to a full array of study tools, including
flashcards (with audio), practice quizzes and tests, online tu-
torials, exercises, asynchronous discussion, a whiteboard, and
an integrated e-mail system. Students will also have inte-
grated access to Info Trac College Edition, the online library, as
well as to the Newbury House Online Dictionary, an interac-
tive dictionary that gives users instant access to definitions
(including audio pronunciations).

Professors can use Web Tutor Toolbox to offer virtual of-
fice hours, to post syllabi, to set up threaded discussions, to
track student progress on quizzes, and more. You can cus-
tomize the content of Web Tutor in any way you choose, in-
cluding uploading images and other resources, adding web
links, and creating course-specific practice materials. (Web
Tutor Toolbox on WebCT, ISBN: 0-534-27490-0; Toolbox on
Blackboard, ISBN: 0-534-27491-9.)

Essential Teaching Resources

As every professor knows, teaching an introductory psychol-
ogy course is a tremendous amount of work. The supple-
ments listed here should not only make life easier for you,
they should also make it possible for you to concentrate on
the more creative and rewarding facets of teaching.
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Instructor’s Resource Manual The Instructor’s Manual, by
Sandra Dittman of Troy State University, contains resources
designed to streamline and maximize the effectiveness of your
course preparation. In a three-ring binder format for the first
time, this IRM is a treasure trove—from the introduction
section, which includes grading rubrics, a sample syllabus,
and a Resource Integration Guide—to a full array of chapter
resources. Each chapter includes learning objectives, discus-
sion questions, lecture enhancements, role-playing scenarios,
“one-minute motivators,” broadening our cultural horizons
exercises, journal questions, suggestions for further reading,
media suggestions, web links, and InfoTrac College Edition
integration (ISBN: 0-495-03120-8).

Test Bank The Test Bank was prepared by Jeannette Murphey
of Meridian Community College. It includes over 4,500
multiple-choice questions organized by chapter and by
Learning Objectives. All items, which are classified as factual,
conceptual, or applied, include correct answers and page ref-
erences from the text. All questions new to this edition are
identified by an asterisk. Every chapter of the 7est Bank also
includes essay questions that tie into the learning objectives

(ISBN: 0-495-03121-6).

ExamView Computerized Testing This software helps you
create, deliver, and customize tests and study guides (both in
print and online). In just minutes, this easy-to-use system can
generate the assessment and tutorial materials your students
need. Exam View offers both a Quick Test Wizard and an On-
line Test Wizard that guide you step-by-step through the
process of creating tests. ExamView shows the test you are
creating on the screen exactly as it will print or display online.
Using a database prepared by Sandra Madison, you can build
tests of up to 250 questions using up to 12 question types.
ExamViews complete word processing capabilities also allow
you to enter an unlimited number of new questions or edit

existing questions (ISBN: 0-495-03122-4).

WebTutor™ Advantage With WebTutor™ Advantage’s
text-specific, pre-formatted content and total flexibility, you
can easily create and manage your own custom course web-
site. WebTutor Advantage’s course management tools give
you the ability to provide virtual office hours, post syllabi, set
up threaded discussions, track student progress, and access
password-protected Instructor Resources for lectures and
class preparation. This powerful resource also provides robust
communication tools, such as a course calendar, asynchro-
nous discussion, real-time chat, a whiteboard, and an inte-
grated e-mail system. And both versions now come with a
daily news feed from NewsEdge, an authoritative source for
late-breaking news (WebTutor™ Advantage for Blackboard,
ISBN: 0-495-03117-8; WebTutor™ Advantage for WebCT,
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ISBN: 0-495-03116-X; WebTutor™ Advantage Plus for
Blackboard, ISBN: 0-495-03119-4; WebTutor™ Advantage
Plus for WebCT, ISBN: 0-495-03119-4).

Multimedia Manager Instructor's Resource CD-ROM: A Mi-
crosoft® PowerPoint® Tool This one-stop lecture and class
preparation tool was created by Andrew Getzfeld of New Jer-
sey City University. It contains ready-to-use slides in Mi-
crosoft® PowerPoint®, and allows you to assemble, edit, pub-
lish, and present custom lectures for your course. You can
easily create a personalized, media-enhanced presentation by
combining text-specific lecture outlines and art from this text
along with your own materials. In addition, all videos from
Wadsworth’s Psychology Digital Video Library 3.0 can be eas-
ily integrated into PowerPoint® for more interactive presenta-
tions. The CD-ROM also contains a full Instructor’s Manual
and Test Bank in Microsoft Word (ISBN: 0-495-03124-0).

JoinIn™ on TurningPoint® JoinIn™ content for Response
Systems allows you to transform your assessment tools with
instant in-class quizzes and polls. Wadsworth’s exclusive
agreement to offer TurningPoint® software lets you pose
book-specific questions and display students” answers seam-
lessly within the Microsoft PowerPoint slides of your own lec-
ture, in conjunction with the “clicker” hardware of your

choice ISBN: 0-495-03193-3).

Transparency Acetates If you customarily use transparen-
cies in class, a nice set is available to illustrate and enliven
your lectures. Approximately 150 text-specific transparencies,
selected by Dennis Coon, make it easy to display tables,
graphs, charts, and drawings from this text (ISBN: 0-495-
03177-1).

Videotapes and Films

Wadsworth offers a variety of videotapes and films to en-
hance classroom presentations. Many video segments in the
Wadsworth collection pertain directly to major topics in this
text, making them excellent lecture supplements.

Wadsworth Film and Video Library for Introductory Psy-
chology Adopters can select from a variety of continually
updated film and video options. The Wadsworth Film and
Video Library includes selections from the Discovering Psy-
chology series, the Annenberg series, and Films for Humanities.
Contact your local sales representative or Wadsworth Mar-

keting at 877-999-2350 for details.

Psychology Digital Video Library Version 3.0 CD-ROM This
CD-ROM contains a diverse selection of classic and contem-

porary clips, including “Little Albert,” “The Action Potential,”
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and many more! The digital library offers a convenient way to
access an appropriate clip for every lecture. An accompanying
handbook contains a detailed description, the approximate
running time, and questions for each clip. It also offers instruc-
tions on how to insert links to the clips in your PowerPoint pre-
sentations. Available exclusively to instructors who adopt
Wadsworth psychology texts (ISBN: 0-534-57671-0).

Wadsworth Media Guide for Introductory Psychology
This essential instructor resource, edited by Russell J. Watson,
contains hundreds of video and feature film recommenda-
tions for all major topics in Introductory Psychology (ISBN:
0-534-17585-6).

Supplementary Books

No text can cover all of the topics that might be included in
an introductory psychology course. If you would like to en-
rich your course, or make it more challenging, the
Wadsworth titles listed here may be of interest.

Challenging Your Preconceptions: Thinking Critically
about Psychology, Second Edition This paperbound book
(ISBN: 0-534-26739-4), written by Randolph Smith, helps
students strengthen their critical thinking skills. Psychologi-
cal issues such as hypnosis and repressed memory, statistical
seduction, the validity of pop psychology, and other topics
are used to illustrate the principles of critical thinking.

Writing Papers in Psychology: A Student Guide The Sixth
Edition of Writing Papers in Psychology (ISBN: 0-534-52395-1),
by Ralph L. Rosnow and Mimi Rosnow, 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 com-
plete writing samples. Citation ethics, how to locate informa-
tion, and new research technologies are also covered.

College Survival Guide: Hints and References to Aid Col-
lege 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 fi-
nance an education, how to manage time, how to study for
and take exams, and more. Other sections focus on main-
taining 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 cultures different
from our own? These questions lie behind a collection of
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original articles written by William E. Price and Rich Crapo.
The Fourth Edition of Cross-Cultural Perspectives in Psychol-
ogy (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, Sec-
ond Edition David Matsumoto’s unique book (ISBN: 0-
534-35436-X) discusses similarities and differences in re-
search findings in the United States and other cultures. By
doing so, it helps students see psychology and their own be-
havior from a broader, more culturally aware perspective.

The 'Net, the Web, and You This paperback by Daniel
Kurland offers a brief, comprehensive, easy-to-understand in-
troduction to the Internet. It is useful for any course that re-
quires students to use the Internet for research or inquiry

(ISBN: 0-534-51281-X).

Summary

I sincerely hope that teachers and students will consider this
book and its supporting materials a refreshing change from
the ordinary. Creating it has been quite an adventure. In the
pages that follow, I think students will find an attractive
blend of the theoretical and the practical, plus many of the
most exciting ideas in psychology. Most of all, I hope that
students using this book will discover that reading a college
textbook can be entertaining and enjoyable.
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s L D€ Psychology
of Studying

Even if you're an excellent student, you may be able to im-
prove your study skills. Students who get good grades tend to
work smarter, not just longer or harder (Hofer & Yu, 2003).
To help you get a good start, let’s look at several ways to im-
prove studying.

The SQ4R Method—How
to Tame a Texthook

How much do you typically remember after you've read a
textbook chapter? If the answer is “Nada,” “Zip minus 1,”
or simply “Not enough,” it may be time to try the SQ4R
method. SQ4R stands for survey, question, read, recite, re-
late, and review. These six steps can help you learn as you
read, remember more, and review effectively:

S = Survey. Skim through a chapter before you begin
reading it. Start by looking at topic headings, figure

Effective studying is planned and systematic. The number of hours you
spend studying is less important than the quality and efficiency of your
learning strategies (Woehr & Cavell, 1993).

Seth Resnick/Stock, Boston

captions, and summaries. Try to get an overall picture
of what lies ahead. Because this book is organized into
short modules, you can survey just one module at a
time if you prefer.

Q = Question. As you read, turn each topic heading into

one or more questions. For example, when you read
the heading “Stages of Sleep” you might ask: “Is there
more than one stage of sleep?” “What are the stages of
sleep?” “How do they differ?” Asking questions helps
you read with a purpose.

R1 = Read. The first R in SQ4R stands for read. As you

read, look for answers to the questions you asked. Read
in short “bites,” from one topic heading to the next,
then stop. For difficult material you may want to read
only a paragraph or two at a time.

R2 = Recite. After reading a small amount, you should

pause and recite or rehearse. That is, try to mentally
answer your questions. Better yet, summarize what you
just read in brief notes. Making notes will show you
what you know and don’t know, so you can fill gaps

in your knowledge (Peverly et al., 2003).

If you can’t summarize the main ideas, skim over
each section again. Until you can remember what you
just read, there’s little point to reading more. After
you've studied a short “bite” of text, turn the next topic
heading into questions. Then read to the following
heading. Remember to look for answers as you read
and to recite or take notes before moving on. Ask
yourself repeatedly, “What are the main ideas here?”

Repeat the question-read-recite cycle until you've
finished an entire chapter (or just one module if you
want to read shorter units).

R3 = Relate. You've probably noticed that it is easier to
remember ideas that are personally meaningful. As you

SQ4R method An active study-reading technique based on these steps:
survey, question, read, recite, relate, and review.
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2 Introduction

read, try to link new facts, terms, and concepts to your
own experiences or to information you
already know well. This may be the
most important step in the SQ4R
method. The more genuine inter-
est you can bring to your read-
ing, the more you will learn
(Hartlep & Forsyth, 2000).
R4 = Review. When you're
done reading, skim back
over a module or the entire
chapter, or read your notes.
Then check your memory
by reciting and quizzing
yourself again. Try to make
frequent, active review a
standard part of your study
habits. (See +Fig. 1.1.)

Charles Gupton/Stock Boston/PictureQuest

Does this really work? Yes. Using a reading strategy im-
proves learning and grades (Chastain & Thurber, 1989;
Taraban, Rynearson, & Kerr, 2000). Simply reading straight
through a chapter can give you “intellectual indigestion.”
That’s why it’s better to stop often to think, question, recite,
relate, review, and “digest” information as you read.

How To Use Psychology: A Modular
Approach to Mind and Behavior

You can apply the SQ4R method to any text. However, this
book is designed to help you actively learn psychology.

Survey Each chapter opens with a preview and a list of Mod-
ules and Survey Questions. You can use these features to iden-
tify important ideas as you begin reading. The previews
should help you get interested in the topics you will be read-
ing about and Survey Questions are a good guide to the kinds
of information to look for as you read. After you've studied
the Survey Questions, take a few minutes to do your own sur-
vey of the chapter. As you do, try to build a “mental map” of
upcoming topics.

Question How can I use the SQ4R method to make reading
more interesting and effective? One of the key steps is to ask

+FIGURE 1.1 The SQ4R method promotes

active learning and information processing.

You should begin with a survey of the chap- Question
ter or a module, depending on how much Survey Reafi
you plan to read. Then, you should proceed &;2:2

through cycles of questioning, reading, recit-
ing, and relating, and conclude with a re-
view of the module or the entire chapter.
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yourself lots of questions while you read. The Survey Ques-
tions are repeated throughout each chapter to help you rec-
ognize key topics. In addition, questions like the one that
began this paragraph will help you focus on seeking infor-
mation as you read. However, be sure to ask your own ques-
tions, too. Try to actively interact with your textbooks as
you read.

Read As an aid to reading, important terms are printed in
boldface type and defined where they first appear. (Some
are followed by pronunciations—capital letters show
which syllables are accented.) You'll also find a margin glos-
sary beside the text you are reading, so you never have to
guess about the meaning of technical terms. If you want to
look up a term from a lecture or another chapter, check the
main Glossary. This “mini-dictionary” is located near the
end of the book. Perhaps you should take a moment to find
it now.

Recite and Relate Every few pages, a learning guide called a
Knowledge Builder provides chances to think, rehearse, relate,
and test your memory. (Don't forget to also take notes or
recite on your own.) If you want to study in smaller “bites,”
this book is divided into modules that end with Knowledge
Builders, which make good stopping points.

Review Each module concludes with a point-by-point Sum-
mary that will help you identify key ideas to remember. You
can also use the margin glossary for further review.

ATable I.1 summarizes how this text helps you apply the
SQ4R method. Even with all this help, there is still much

more you can dO on your own.

Effective Note-Taking—Good
Students, Take Note!

Reading strategies may be good for studying, but what about
taking notes in class? Sometimes its hard to know whats im-
portant. Like effective reading, good notes come from ac-
tively seeking information. People who are active listeners
avoid distractions and skillfully gather ideas. Here’s a listening/
note-taking plan that works for many students. The letters

Question Question Question

Read Read Read Revieh
Recite Recite Recite

Relate Relate Relate
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ATABLE I.1  Using the SQ4R Method

Survey

e Preview

List of Modules

e Survey Questions
e Figure Captions

e Module Summaries

Question

e Topic Headings

e Survey Questions

e |n-Text Dialogue Questions

Read

e Topic Headings
Boldface Terms

e Margin Glossary
e Figures and Tables

Recite

e |earning Check Questions (in Knowledge Builders)
e Practice Quizzes (online)

e Notes (make them while reading)

Relate
¢ Relate Questions (in Knowledge Builders)
e Critical Thinking Questions (in Knowledge Builders)

Review

e Module Summaries
Boldface Terms

Margin Glossary

Tables

Practice Quizzes (online)
Study Guide

LISAN, pronounced like the word /Zsten, will help you re-

member the steps.

L = Lead. Don’t follow. Try to anticipate what your
teacher will say by asking yourself questions. Questions
can come from study guides, reading assignments, or
your own curiosity.

I = Ideas. Every lecture is based on a core of ideas. Usu-
ally, an idea is followed by examples or explanations.
Ask yourself often, “What is the main idea now? What
ideas support it?”

S = Signal words. Listen for words that tell you what di-
rection the instructor is taking. For instance, here are
some signal words:

Here come ideas
Main idea
Opposite idea

There are three reasons why . . .
Most important is . . .
On the contrary . . .

As an example . . .

Therefore . . .

Support for main idea
Conclusion

—p—
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A = Actively listen. Sit where you can get involved and
ask questions. Bring questions you want answered from
the last lecture or from your text. Raise your hand at
the beginning of class or approach your professor be-
fore the lecture. Do anything that helps you stay ac-
tive, alert, and engaged.

N = Note taking. Students who take accurate lecture
notes tend to do well on tests (Williams & Eggert,
2002). However, don’t try to be a tape recorder. Lis-
ten to everything, but be selective and write down
only key points. If you are too busy writing, you may
not grasp what your professor is saying. When you’re
taking notes, it might help to think of your-
self as a reporter who is trying to get a good story
(Ryan, 2001).

Actually, most students take reasonably good notes—and
then don’t use them! Many students wait until just before ex-
ams to review. By then, their notes have lost much of their
meaning. If you don’t want your notes to seem like hiero-
glyphics or “chicken scratches,” it pays to review them every
day (Luckie & Smethurst, 1998).

Using and Reviewing Your Notes

When you review, you will learn more if you take the extra
steps listed here (Kiewra et al., 1991; King, 1992, 1995;
Luckie & Smethurst, 1998).

* As soon as you can, improve your notes by filling in
gaps, completing thoughts, and looking for connec-
tions among ideas.

* Remember to link new ideas to what you already know.

 Summarize your notes. Boil them down and organize
them.

e After each class session, write down at least seven major
ideas, definitions, or details that are likely to become
test questions. Then, make up questions from your
notes and be sure you can answer them.

Summary The letters LISAN are a guide to active listen-
ing, but listening and good note taking are not enough.
You must also review, organize, relate, extend, and think
about new ideas. Use active listening to get involved in
your classes and you will undoubtedly learn more (Luckie
& Smethurst, 1998).

Active listener A person who knows how to maintain attention, avoid
distractions, and actively gather information from lectures.
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Study Strategies—Making
a Habit of Success

Grades depend nearly as much on effort as they do on “in-
telligence.” However, don't forget that good students work
more efficiently, not just harder. Many study practices are no-
toriously poor, such as recopying lecture notes, studying class
notes but not the textbook (or the textbook but not class
notes), outlining chapters, answering study questions with
the book open, and “group study” (which often becomes a
party). The best students emphasize quality: They study their
books and notes in depth and attend classes regularly. It’s a
mistake to blame poor grades on events “beyond your con-
trol.” Students who are motivated to succeed usually get bet-
ter grades (Perry et al., 2001). Let’s consider a few more
things you can do to improve your study habits.

Study in a Specific Place Ideally, you should study in a
quiet, well-lighted area free of distractions. If possible, you
should also have at least one place where you only study. Do
nothing else at that spot: Keep magazines, CD players,
friends, pets, posters, video games, puzzles, food, lovers,
sports cars, elephants, pianos, televisions, hang gliders, ka-
z00s, and other distractions out of the area. In this way, the
habit of studying will become strongly linked with one spe-
cific place. Then, rather than trying to force yourself to study,
all you have to do is go to your study area. Once there, you'll
find it is relatively easy to get started.

Use Spaced Study Sessions It is reasonable to review in-
tensely before an exam. However, you're taking a big risk if
you are only “cramming” (learning new information at the
last minute). Spaced practice is much more efficient (Naveh-
Benjamin, 1990). Spaced practice consists of a large number
of relatively short study sessions. Long, uninterrupted study
sessions are called massed practice. (If you “massed up” your
studying, you probably messed it up too.)

Cramming places a big burden on memory. Usually, you
shouldn’t try to learn anything new about a subject during
the last day before a test. It is far better to learn small
amounts every day and review frequenty (Luckie &
Smethurst, 1998).

Try Mnemonics Learning has to start somewhere, and
memorizing is often the first step. Many of the best ways to
improve memory are covered in Chapter 8. Let’s consider just
one technique here.

A mnemonic (nee-MON-ik) is a memory aid. Most
mnemonics link new information to ideas or images that
are easy to remember. For example, what if you want to re-
member that the Spanish word for duck is pato (pronounced

Mnemonics make new information more familiar and memorable. Forming
an image of a duck wearing a pot for a hat might help you remember that
pato is the Spanish word for duck.

POT-o0h)? To use a mnemonic, you could picture a duck in a
pot or a duck wearing a pot for a hat. Likewise, to remember
that the cerebellum controls coordination, you might picture
someone named “Sarah Bellum” who is very coordinated. For
best results, make your mnemonic images exaggerated or
bizarre, vivid, and interactive (Campos & Perez, 1997).
There are many ways to create mnemonics. If you would like
to learn more about memory strategies, see Chapter 8.

Test Yourself A great way to improve grades is to take sev-
eral practice tests before the real one in class. In other words,
studying should include self-testing, in which you pose ques-
tions to yourself. You can use flash cards, “Learning Check”
questions, online quizzes, a study guide, or other means. As
you study, ask many questions and be sure you can answer
them. Studying without self-testing is like practicing for a
basketball game without shooting any baskets.

For more convenient self-testing, your professor may
make a Study Guide or a separate booklet of Practice Quizzes
available. You can use either to review for tests. Practice
quizzes are also available on the Internet, as described later.
However, don’t use practice quizzes as a substitute for study-
ing your textbook and lecture notes. Trying to learn from
quizzes alone will probably lower your grades. It is best to use
quizzes to find out what topics you need to study more

(Brothen & Wambach, 2001).

Overlearn Many students underprepare for exams, and most
overestimate how well they will do. A solution to both prob-
lems is overlearning, in which you continue studying be-
yond your initial mastery of a topic. In other words, plan to
do extra study and review affer you think you are prepared
for a test.

Here’s another reason for overlearning: Students who ex-
pect to take an essay test (usually the hardest kind) do better
on essay, multiple-choice, and short-answer tests (Foos &
Clark, 1984). Before tests, students ask, “Will it be essay or
multiple choice?” But as you can see, it is best to approach all
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tests as if they will be essays. That way, you will learn more
completely, so you really “know your stuff.”

Self-Regulated Learning—
Academic All-Stars

Think of a topic you are highly interested in, such as music,
sports, fashion, cars, cooking, politics, or movies. Whatever the
topic, you have probably learned a lot about it—painlessly.
How could you make your college work more like voluntary
learning? An approach called self-regulated learning might be a
good start. Self-regulated learning is active, self-guided study
(Zimmerman, 1996a). Here’s how you can change passive
studying into goal-oriented learning:

1. Set specific, objective learning goals. Try to begin each
learning session with specific goals in mind. What
knowledge or skills are you trying to master? What do
you hope to accomplish? (Schunk, 1990).

2. Plan a learning strategy. How will you accomplish your
goals? Make daily, weekly, and monthly plans for learn-
ing. Then put them into action.

3. Be your own teacher. Effective learners silently give
themselves guidance and ask themselves questions. For
example, as you are learning, you might ask yourself,
“What are the important ideas here? What do I re-
member? What don’t I understand? What do I need to
review? What should I do next?”

4. Monitor your progress. Self-regulated learning depends
on self-monitoring. Exceptional learners keep records
of their progress toward learning goals (pages read,
hours of studying, assignments completed, and so
forth). They quiz themselves, use study guides, and find
other ways to check their understanding while learning.

5. Reward yourself. When you meet your daily, weekly, or
monthly goals, reward your efforts in some way, such
as going to a movie or buying a new CD. Be aware
that self-praise also rewards learning. Being able to say
“Hey, I did it!” or “Good work!” and know that you
deserve it can be very rewarding. In the long run, suc-
cess, self-improvement, and personal satisfaction are
the real payoffs for learning.

6. Evaluate your progress and goals. It is a good idea to fre-
quently evaluate your performance records and goals. Are
there specific areas of your work that need improvement?
If you are not making good progress toward long-range
goals, do you need to revise your short-term targets?

1. Take corrective action. 1f you fall short of your goals you
may need to adjust how you budget your time. You
may also need to change your learning environment, to
deal with distractions such as watching TV, daydream-
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ing, talking to friends, or testing the structural in-
tegrity of the walls with your stereo system.

If you discover that you lack necessary knowledge or
skills, ask for help, take advantage of tutoring programs, or
look for information beyond your courses and textbooks.
Knowing how to regulate and control learning can be a key
to lifelong enrichment and personal empowerment.

Procrastination—Avoiding
the Last-Minute Blues

All of these study techniques are fine. Bur what can I do abour
procrastination? A tendency to procrastinate is almost univer-
sal. (When campus workshops on procrastination are offered,
many students never get around to signing up!) Even when
procrastination doesn’t lead to failure, it can cause much suf-
fering. Procrastinators work only under pressure, skip classes,
give false reasons for late work, and feel ashamed of their last-
minute efforts (Burka & Yuen, 1990). They also tend to feel
stressed and are ill more often (Tice & Baumeister, 1997).

Why do so many students procrastinate? Many students
equate grades with their personal worth. That is, they act as if
grades tell whether they are good, smart people who will suc-
ceed in life. By procrastinating they can blame poor work on a
late start, rather than a lack of ability (Beck, Koons, & Milgrim,
2000). After all, it wasn’t their best effort, was it?

Perfectionism is a related problem. If you expect the
impossible, it’s hard to start an assignment. Students with
high standards often end up with all-or-nothing work
habits (Onwuegbuzie, 2000).

Time Management
Most procrastinators must eventually face the self-worth is-
sue. Nevertheless, most can improve by learning study skills
and better time management. We have already discussed gen-
eral study skills, so let’s consider time management in a little
more detail.

A weekly time schedule is a written plan that allocates
time for study, work, and leisure activities. To prepare your

Spaced practice Practice spread over many relatively short study
sessions.

Massed practice Practice done in a long, uninterrupted study session.
Mnemonic A memory aid or strategy.
Self-testing Evaluating learning by posing questions to yourself.

Overlearning Continuing to study and learn after you first think you've
mastered a topic.

Self-regulated learning Active, self-guided learning.

Weekly time schedule A written plan that allocates time for study,
work, and leisure activities during a one-week period.
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schedule, make a chart showing all of the hours in each day
of the week. Then fill in times that are already committed:
sleep, meals, classes, work, team practices, lessons, appoint-
ments, and so forth. Next, fill in times when you will study
for various classes. Finally, label the remaining hours as open
or free times.

Each day, you can use your schedule as a checklist. That
way you'll know at a glance which tasks are done and which
still need attention (Luckie & Smethurst, 1998).

You may also find it valuable to make a term schedule
that lists the dates of all quizzes, tests, reports, papers, and
other major assignments for each class.

The beauty of sticking to a schedule is that you know
you are making an honest effort. It will also help you avoid
feeling bored while you are working or guilty when you play.

Be sure to treat your study times as serious commit-
ments, but respect your free times, too. And remember, stu-
dents who study hard and practice time management do get
better grades (Britton & Tesser, 1991; Leeming, 1997).

Goal Setting

As mentioned earlier, students who are active learners set
specific goals for studying. Such goals should be clear-cut
and measurable (Schunk, 1990). If you find it hard to stay
motivated, try setting goals for the semester, the week, the
day, and even for single study sessions. Also, be aware that
more effort early in a course can greatly reduce the “pain”
and stress you will experience later (Brown, 1991). If your
professors don't give frequent assignments, set your own day-
by-day goals. That way, you can turn big assignments into a
series of smaller tasks that you can actually complete (Ariely
& Wertenbroch, 2002). An example would be reading,
studying, and reviewing 8 pages a day to complete a 40-page
chapter in 5 days. For this book, reading one module a day
might be a good pace. Remember, many small steps can add
up to an impressive journey.

Make Learning an Adventure

A final point to remember is that you are most likely to pro-
crastinate if you think a task will be unpleasant (Pychyl et al.,
2000). Learning can be hard work. Nevertheless, many stu-
dents find ways to make schoolwork interesting and enjoy-
able. Try to approach your schoolwork as if it were a game, a
sport, an adventure, or simply a way to become a better per-
son. The best educational experiences are challenging, yet fun
(Ferrari & Scher, 2000).

Virtually every topic is interesting to someone, some-
where. I'm not particularly interested in the sex life of South
American tree frogs. However, a biologist might be fasci-
nated. (Another tree frog might be, too.) If you wait for

—p—

Study Skills Checklist

Time Management
Make formal schedule
Set specific goals

Study Habits
Study in specific area
Pace study and review
Create memory aids
Test yourself
Overlearn

Reading
Use SQ4R method
Study while reading
Review frequently

Note Taking
Listen actively
Use LISAN method
Review notes frequently

+FIGURE 1.2 Study skills checklist.

teachers to “make” their courses interesting, you are missing
the point. Interest is a matter of your attitude. (See +Fig. 1.2
for a summary of study skills.)

Taking Tests—Are You
“Test Wise™?

If I read and study effectively, is there anything else I can do to
improve my grades? You must also be able to show what you
know on tests. Here are some suggestions for improving your
test-taking skills.

General Test-Taking Skills

You'll do better on all types of tests if you observe the fol-
lowing guidelines (Wood & Willoughby, 1995).

1. Read all directions and questions carefully. They may
give you good advice or clues.

2. Quickly survey the test before you begin.

3. Answer easy questions before spending time on more
difficult ones.

4. Be sure to answer all questions.
5. Use your time wisely.

6. Ask for clarification when necessary.
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Several additional strategies can help you do better on objec-
tive tests.

Objective Tests Objective tests (multiple-choice and true-
false items) require you to recognize a correct answer among
wrong ones or a true statement versus a false one. Here are
some strategies for taking objective tests.

1. First, relate the question to what you know about the
topic. Then, read the alternatives. Does one match the
answer you expected to find? If none match, reexamine
the choices and look for a partial match.

2. Read all the choices for each question before you make
a decision. Here’s why: If you immediately think that 2
is correct and stop reading, you might miss seeing a
better answer like “both 2 and 4.”

3. Read rapidly and skip items you are unsure about. You
may find “free information” in later questions that will
help you answer difficult items.

4. Eliminate certain alternatives. With a four-choice
multiple-choice test, you have one chance in four of
guessing right. If you can eliminate two alternatives,
your guessing odds improve to 50-50.

5. Unless there is a penalty for guessing, be sure to answer
any skipped items. Even if you are not sure of the an-
swer, you may be right. If you leave a question blank,
it is automatically wrong. When you are forced to
guess, don't choose the longest answer or the letter
you've used the least. Both strategies lower scores more
than random guessing does.

6. There is a bit of folk wisdom that says “Don’t change
your answers on a multiple-choice test. Your first
choice is usually right.” Careful study of this idea
has shown it is false. If you change answers you are
three times more likely to gain points than to lose
them (Geiger, 1991). This is especially true if you
feel very uncertain of your first answer. (“When in
doubt, scratch it out!”) When you have doubts, your
second answer is more likely to be correct (Harvil &
Davis, 1997).

7. Remember, you are searching for the one besr answer
to each question. Some answers may be partly true, yet
flawed in some way. If you are uncertain, try rating
each multiple-choice alternative on a 1-to-10 scale.
The answer with the highest rating is the one you are
looking for.

8. Few circumstances are @/ways or never present. Answers
that include superlatives such as most, least, best, worst,
largest, or smallest are often false (Luckie & Smethurst,

1998).
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Essay Tests Essay questions are a weak spot for students
who lack organization, don’t support their ideas, or don’t di-
rectly answer the question. When you take an essay exam try
the following:

1. Read the question carefully. Be sure to note key words,
such as compare, contrast, discuss, evaluate, analyze, and
describe. These words all demand a certain emphasis in
your answer.

2. Think about your answer for a few minutes and list the
main points you want to make. Just write them as they
come to mind. Then rearrange the ideas in a logical
order and begin writing. Elaborate plans or outlines are
not necessary (Torrance, Thomas, & Robinson, 1991).

3. Don’t beat around the bush or pad your answer. Be
direct. Make a point and support it. Get your list of
ideas into words.

4. Look over your essay for errors in spelling and grammar.
Save this for last. Your ideas are of first importance. You
can work on spelling and grammar separately if they
affect your grades.

Short-Answer Tests Tests that ask you to fill in a blank,
define a term, or list specific items can be difficult. Usually,
the questions themselves contain little information. If you
don’t know the answer, you won’t get much help from the
questions.

The best way to prepare for short-answer tests is to over-
learn the details of the course. As you study, pay special at-
tention to lists of related terms.

Again, it is best to start with the questions you're sure you
know. Follow that by completing items you think you prob-
ably know. Questions you have no idea about can be left
blank (Luckie & Smethurst, 1998).

Again, for your convenience, Figure 1.2 provides a check-
list summary of the main study skills we have covered.

Using Electronic Media—Netting
New Knowledge

The Internet and electronic media are providing exciting new
ways to explore topics ranging from amnesia to zoophobia.
Let’s see how you can use these technologies to learn more

about psychology.

Term schedule A written plan that lists the dates of all major
assignments for each of your classes for an entire semester or quarter.

Specific goal A goal with a clearly defined and measurable outcome.
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Electronic Journeys

The Internet is a network of computers that communicate
through the phone system and other electronic links. An im-
portant subpart of the Internet is the World Wide Web, an
interlinked system of information “sites” or “pages.” A web
site is just a collection of information stored on a computer.
Through the Internet, you can retrieve web pages from other
computers and display them on your own screen. Thus, if
you know the electronic “address” of a website, you can view
the information it contains. Many web pages also have links
to other web sites. These links let you jump from one site to
the next to find more information.

Using the Net To find psychological information on the In-
ternet you'll need a computer and a modem. If you don’t own
a computer, you can usually use one on campus to access the
Internet. Various software browsers make it easier to navigate
around the Internet and receive information. A browser al-
lows you to see text, images, sounds, and video clips stored
on other computers. Browsers also keep lists of your favorite
Internet addresses so that you can return to them.

The Psychology Resource Center

How would I find information about psychology on the Internet?
Your first stop on the Internet should be the Psychology Re-
source Center. This site supports students who are using

Wadsworth textbooks to learn psychology. Here’s what you'll
find there:

Online Quizzes. You can use these chapter-by-chapter
multiple-choice quizzes to practice for tests and check
your understanding.

Interactive Activities. The demonstrations and mini-
experiments in this feature allow you to directly experi-
ence various psychological principles.

Internet Resources. This area is a “launching pad” that
will take you to other psychology-related sites on the
Internet. If a site sounds interesting, a click of the
mouse will link you to it.

Online Flash Cards. These online flash cards allow you to
practice terms and concepts interactively.

Hot Topics. This section features a news item or current
event that is explored from a psychological perspective.
After you've thought about a topic, you can share your
opinions with others in an online discussion.

Discussion Forum. In the Discussion Forum you’ll have a
chance to share your ideas with those of psychology
students from all over the country.

Research and Teaching Showcase. Here you'll find regu-
larly updated summaries of presentations, articles, or
other teaching and research materials.

Psychology

Wadswarth | Paychology Home

Cool Careers in A
Stuff Psychology L

Wadsworth’s Psychology Resource Center gives you online access to a
variety of valuable learning aids and interesting materials.

Archives. Using the Archives, you can quickly search for
current and past articles from Hot Topics and the
Research and Teaching Showcase.

Meet the Author. Meet the author of your text in an
interactive, multimedia presentation.

The Psychology Resource Center is located at http://
psychology.wadsworth.com. Be sure to visit this site for
valuable information about how to improve your grades and
enhance your appreciation of psychology. You can follow the
“Find Companion Sites” link to locate quizzes and other ma-
terials related to this text.

Psych Sites

You'll find a list of interesting Internet sites you may want to ex-
plore at the end of each chapter in this book. The best way to
reach these sites is through the Psychology Resource Center. I
have not included web addresses here because they often change
or may become inactive. At the Psychology Resource Center
you'll find up-to-date links for websites listed in this book. The
sites I've listed are generally of high quality. However, be aware
that information on the Internet is not always accurate. It is wise
to approach all websites with a healthy dose of skepticism.

InfoTrac College Edition /nfoTrac College Edition is an online
university library of articles from more than 700 publications.
These articles cover a multitude of topics in psychology. You
can read them online or print complete articles right from
InfoTrac. InfoTrac College Edition is great for writing reports,
doing research, or just reading more about psychology.

InfoTrac College Edition is located at www.infotrac-
college.com/wadsworth. You will need a password to use
this service. If InfoTrac College Edition was included with
this textbook, you already have a password. Otherwise, you
can buy a subscription to InfoTrac College Edition at the
campus bookstore.
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TITLE Combat exposure and adult psychosocial adjustment among U.S.
Army veterans serving in Vietnam, 1965-1971.

ABSTRACT  (from the journal abstract) This study investigated the
relationship between combat exposure and adult antisocial behavior in a
sample of 2,490 male Army veterans of the Vietnam War who completed
questionnaires about their psychological functioning. After adjustment for
history of childhood behavior problems, posttraumatic stress disorder
diagnosis, and demographic and military characteristics, it was found that
veterans who experienced high and very high levels of combat were twice as
likely to rt adult antisocial behavior as veterans with no or low levels of
combat and were also more likely to meet criteria for antisocial nality
disorder. The results indicate that exposure to traumatic events during late
adolescence or early adulthood is associated with multiple adult adjustment
problems in vocational, interpersonal, and societal functioning. Treatment
focusing on the effects of the trauma is likely to be necessary but not
sufficient for improving affected veterans' behavior. (PsycINFO Database
Record (c) 2002 APA, all rights reserved)

AUTHOR  Barrett, Drue H.; Resnick, Heidi S.; Foy, David W.; Dansky,
Bonnie S.; Flanders, W. Dana; Stroup, Nancy E.

AFFILIATION Barrett, D. H.: Ctrs for Disease Control & Prevention,
National Ctr for Environmental Health, Atlanta, GA, US

?gURCE Journal of Abnormal Psychology. 1996 Nov Vol 105(4) 575-

+FIGURE 1.3 This is a sample abstract from the PsycINFO database. If
you search for the term antisocial behavior you will find this article and
many more in PsycINFO. (This record is reprinted with permission of the
American Psychological Association, publisher of the PsycINFO Database,
all rights reserved. May not be reproduced without prior permission.)

PsycINFO Psychological knowledge can also be found in
specialized online databases. One of the best is PsycINFO,
offered by the American Psychological Association (APA).
PsycINFO provides summaries of the scientific and schol-
arly literature in psychology. Each record in PsycINFO con-
sists of an abstract (short summary), plus notes about the
author, title, source, and other details (+Fig. 1.3). All entries
are indexed using key terms. Thus, you can search for vari-
ous topics by entering words such as drug abuse, postpartum
depression, or creativity.

You can gain access to PsycINFO in several ways. Many
colleges and universities subscribe to PsycINFO or to a re-
lated CD-ROM version called PsycLIT. If this is the case,
you can usually search PsycINFO from a terminal in the col-
lege library or computer center—for free. PsycINFO can
also be accessed through the Internet, either directly or
through APA’s PsycDIRECT service. For more information
on how to gain access to PsycINFO, check this website:
www.apa.org/psycinfo.

The APA Website The APA maintains an online library of
general interest articles on aging, anger, children and fam-
ilies, depression, divorce, emotional health, kids and the
media, sexuality, stress, testing issues, women and men,
and other topics. These articles are available to the public
for free. They are well worth consulting when you have
questions about psychological issues. You'll find them at
www.apa.org. For links to recent articles in newspapers
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+FIGURE 1.4 A sample screen from PsychNow!

and magazines, be sure to check the APA’s PsycPORT page
at www.psycport.com.

Please do take some of the “electronic journeys” de-
scribed here. You might be surprised by the fascinating infor-
mation that awaits you. Investigating psychology on your
own is one of the best ways to enrich an already valuable
course.

Multimedia CD-ROMs

Multimedia CD-ROMs are an exciting recent development in
education. A single CD can store reams of text and thousands
of pieces of art. All of the information contained in traditional
print textbooks can easily fit on a CD for display on a com-
puter screen. In addition, CDs are capable of presenting ani-
mations, audio clips, film clips, and interactive exercises. A
CD you may be interested in trying is PsychNow!, offered by
Wadsworth to complement this textbook.

PsychNow! Using this dynamic multimedia CD allows
you to actively explore the world of psychology. Full audio
and video presentations will help you discover interesting
principles—often by observing your own behavior (+Fig. 1.4).

Internet An electronic network that enables computers to communicate
with one another, usually through the telephone system.

World Wide Web A system of information “sites” accessible through
the Internet.

Links Connections built into Internet sites that let you “jump” from one
site to the next.

Browser Software that facilitates access to text, images, sounds,
video, and other information stored in formats used on the Internet.
PsycINFO A searchable, online database that provides brief summaries
of the scientific and scholarly literature in psychology.
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PsychNow! includes many interactive demonstrations, exper-
iments, games, and activities, all designed to expand your
understanding. Rather than just reading about concepts,
PsychNow! makes it possible to experience them directly.
With the click of a mouse you can call up a large variety of
helpful materials that make learning psychology more excit-
ing than ever.

Using Multimedia CD-ROMs PsychNow! and similar CD-
ROMs can be used alone or in conjunction with a textbook.
At the end of each chapter in this book you'll find a list of
PsychNow! modules under the heading “Interactive Learn-
ing.” Using these materials will allow you to see psychology
come to life in ways that are not possible in a printed text. If
you would like to be part of the electronic revolution in psy-

chology, give PsychNow! a try.

A Final Word

There is a distinction in Zen between “live words” and “dead
words.” Live words come from personal experience; dead
words are “about” a subject. This book can only be a collec-
tion of dead words unless you accept the challenge of making

BUILDER
- Study Skills
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an intellectual journey. You will find many helpful, useful,
and exciting ideas in the pages that follow. To make them
yours, you must set out to actively learn as much as you can.

The ideas presented here should get you off to a good start.
Good luck!

For more information, consult any of the following books.

Burka, J. B. & Yuen, L. M. (1990). Procrastination: Why
You Do It; What 1o Do Abour It. Cambridge, MA:
Perseus Books.

Campanelli, J. F. & Price, J. L. (1991). Write in Time:
Essay Exam Strategies. Ft. Worth, TX: Holt, Rinehart &
Winston.

Hettich, P. 1. (1998). Learning Skills for College and
Career. Belmont, CA: Wadsworth.

Luckie, W. & Smethurst, W. (1998). Study Power.
Cambridge, MA: Brookline, 1998.

Rosnow, R. L. & Rosnow, M. (2002). Writing Papers in
Psychology: A Student Guide. Belmont, CA: Wadsworth.

Rowe, B. (1998). College Survival Guide: Hints and Refer-
ences to Aid College Students. Belmont, CA: Wadsworth.

Relate
Which study skills do you think would help

you the most? Which techniques do you al-

ready use? Which do you think you should
try? How else could you improve your per-
formance as a student? To what extent do

you already engage in self-regulated learn-

ing? What additional steps could you take
to become a mare active, goal-oriented
learner?

Learning Check

1. The four R's in SQ4R stand for “read, re-

cite, relate, and review.” T or F?

. When using the LISAN method, students

try to write down as much of a lecture as
possible so that their notes are complete.
TorF?

. Spaced study sessions are usually supe-

rior to massed practice. T or F?

. According to recent research, you should

almost always stick with your first answer
on multiple-choice tests. T or F?

. To use the technique known as over-

learning, you should continue to study
after you feel you have begun to master
a topic. T or F?

6. Setting learning goals and monitoring
your progress are important parts of

learning.

7. Procrastination is related to seeking per-
fection and equating self-worth with
grades. T or F?

8. An Internet browser is typically used to
search CD-ROM databases for articles
on various topics. T or F?

Critical Thinking

9. How are the SQ4R method and the
LISAN method related?

ANSWERS

‘A|jannnaay}e aiow Buiules| jo Aem e se uoliewiojul yasas Ajaailoe 03 ajdoad aBeinoaus yiog ‘g4 '8 | "/ parenbal-{as 9| ‘G471 €421 |
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‘Z@ Interactive Learning

Internet addresses frequently change. To find the sites listed
here, visit http://psychology.wadsworth.com for an updated
list of Internet addresses and direct links to relevant sites.

Psychology: A Modular Approach to Mind and Behavior
Website Online quizzes, flash cards, and other helpful study
aids for this text.

How to Succeed as a Student Advice on how to be a college
student. Topics from studying to housing to preparation for
work are included.

Library Research in Psychology Hints on how to do library
research in psychology.

Psychology Glossary You can use this glossary to get addi-
tional definitions for common psychological terms.

Study Skills More information on SQ4R, taking tests, note-
taking, and time management.
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* InfoTrac College Edition For recent articles on study-
ing, use Subject Guide search for STUDY SKILLS.

3 PsychNow! CD-ROM, Version 2.0 Go to the

= PsychNow! CD-ROM for further study of the con-
cepts in this chapter. The CD-ROM includes the following
learning modules with videos, animations, and quizzes, as
well as simulations of psychological phenomena. Explore
module follows a consistent Explore, Lesson, and Apply
structure that allow you to experience the concept or prin-
ciple, learn more about it, and then apply it. You and your
friends can participate in a team-based Quiz Game that
makes learning fun.

la. Study skills.
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[ntroducing

Psychology and
Research Methods

The Mysteries of Human Behavior

When [ first meet someone, they often ask, “Why did you
become a psychologist?” Because you and | are just get-
ting acquainted, let me answer this way:

You are a universe, a collection of worlds within worlds. Your brain is
possibly the most complicated system in existence. Through its action
you are capable of art, music, science, philosophy, love, hatred, and
charity. You are the most challenging riddle ever written, a mystery
even to yourself at times. Your thoughts, emotions, and actions—and
those of your family and friends—are the most fascinating subject |
can imagine. | chose to study psychology because everything of in-
terest in the world is ultimately related to human behavior.

Look around you: Newspapers, radio, magazines, tele-
vision, and the Internet are brimming with psychological
topics. Psychology is an ever-changing panorama of peo-
ple and ideas. You really can’t call yourself educated with-
out knowing something about it. And, while we might
envy those who have walked on the moon or explored the
ocean’s depths, the ultimate frontier still lies close to home.
Psychology can help you better understand yourself and
others. This book is a guided tour of human behavior. | hope
you enjoy the adventure.

12
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Psychology touches our lives in many ways. Psychology is about
memory, stress, therapy, love, persuasion, hypnosis, perception,
death, conformity, creativity, learning, personality, aging, intelli-
gence, sexuality, emotion, happiness, wisdom, and much more.
Psychologists use scientific investigation to study, describe, un-
derstand, predict, and control human behavior.

Psychology—Spotlight on Behavior

Survey Questions What is psychology? What are its goals?

Psychology is both a science and a profession. As scientists,
some psychologists do research to discover new knowledge.
Others are teachers who pass this knowledge on to students.
Still others use psychology to solve problems in mental
health, education, business, sports, law, and medicine. Later
we will return to the profession of psychology. For now, let’s
focus on how knowledge is created. Whether they work in a
lab, a classroom, or a clinic, all psychologists rely on infor-
mation from scientific research.

What Is Psychology?
The word psychology comes from the roots psyche, which
means “mind,” and /ogos, meaning “knowledge or study.”
However, when did you last see or touch a “mind”? Because
the mind can't be studied directly, psychology is now defined
as the scientific study of behavior and mental processes.
What does behavior refer to in the definition of psychology?
Anything you do—eating, sleeping, talking, or sneezing—is
a behavior. So are dreaming, gambling, watching television,
learning Spanish, basket weaving, and reading this book.
Naturally, we are interested in overt behaviors (observable ac-
tions and responses). But psychologists also study covert be-
haviors. These are hidden, internal events, such as thinking

and remembering (Kelly & Saklofske, 1994).

Empirical Evidence

At various times in the last 100 years, experts have stated that
“Heavier-than-air flying machines are impossible,” “Radio
has no future,” “X-rays are a hoax,” and “Computers will
never serve any practical purpose.” Obviously, all of these
ideas proved to be wrong.

Self-appointed “authorities” are also often wrong about
human behavior. Because of this, psychologists have a special
respect for empirical evidence (information gained from direct
observation). We study behavior directly and collect data (ob-
served facts) so that we can draw valid conclusions. Would
you say it’s true, for instance, that “You can’t teach an old dog

14
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The Science of Psychology

Psychologists are highly trained professionals. In addition to the psycho-
logical knowledge they possess, psychologists learn specialized skills in
counseling and therapy, measurement and testing, research and experi-
mentation, statistics, diagnosis, treatment, and many other areas.

new tricks”? Why argue about it? As a psychologist, I would
simply get ten “new” dogs, ten “used” dogs, and ten “old”
dogs and then try to teach them all a new trick to find out!

Basically, the empirical approach says, “Let’s take a look”
(Stanovich, 2001). Have you ever wondered if drivers be-
come more hostile when its blazing hot outside? Douglas
Kenrick and Steven MacFarlane (1986) decided to find out.
They parked a car at a green light in a one-lane intersection
in Phoenix, Arizona, in temperatures ranging from 88° to
116° E Then they recorded the number of times other fraz-
zled drivers (in cars without air-conditioning) honked at the
stalled car, and how long they honked. The results are shown
in +Figure 1.1. Notice that when it was very hot, drivers
spent more time leaning on the horn (which may be why cars
have horns instead of cannons).

Isn't the outcome of this study fairly predictable? The results

of many studies are surprising or unexpected. In this instance,

© Hank Morgan/Rainbow

© Jeff Greenberg/PhotoEdit
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Average time spent honking (seconds)

86-90

91-95 96-100 101-105 106-110 111-115

Temperature-humidity discomfort index

+FIGURE 1.1 Results of an empirical study. The graph shows that horn
honking by frustrated motorists becomes more likely as air temperature
increases. This suggests that physical discomfort is associated with inter-
personal hostility. Riots and assaults also increase during hot weather.
Here we see a steady rise in aggression as temperatures go higher. How-
ever, research done by other psychologists has shown that hostile actions

that require physical exertion, such as a fist fight, may become less likely
at very high temperatures. (Data from Kenrick & MacFarlane, 1986.)

you may have guessed how drivers would react. However, it’s
possible that drivers would become sluggish in hot weather,
not more aggressive. Thus, the study tells us something inter-
esting about frustration, discomfort, and aggression.

Psychological Research

Many frelds, such as bistory, law, art, and business, are interested
in human behavior. How is psychology different? Psychology’s
great strength is that it uses scientific observation to answer
questions about behavior (Stanovich, 2001). For instance,
some parents believe that the music of Mozart increases ba-
bies” intelligence. Is this true? Many popular magazines and
books say yes. Scientific testing says no. (See “The Mozart Ef-
fect” in Chapter 3 to learn why.)

Of course, some topics can't be studied because of ethi-
cal or practical concerns. More often, questions go unan-
swered for lack of a suitable research method (a systematic
process for answering scientific questions). In the past, for ex-
ample, we had to take the word of people who say they never
dream. Then the EEG (electroencephalograph, or brain-wave
machine) was invented. Certain EEG patterns, and the pres-
ence of eye movements, can reveal that a person is dreaming.
People who “never dream,” it turns out, dream frequently. If
they are awakened during a dream they vividly remember it.
Thus, the EEG helped make the study of dreaming more sci-
entific.

Research Specialties Whar kinds of topics do psychologists
study? Here’s a sample of what various psychologists might
say about their work.

—p—
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The scientific study of dreaming was made possible by use of the EEG, a
device that records the tiny electrical signals generated by the brain as a
person sleeps. The EEG converts these electrical signals to a written
record of brain activity. Certain shifts in brain activity, coupled with the
presence of rapid eye movements, are strongly related to dreaming. (See
Chapter 6 for more information.)

“In general, developmental psychologists study the course
of human growth and development, from conception until
death. I'm especially interested in how young children de-
velop the ability to think, speak, perceive, and act.”

“I'm also interested in how people get to be the way they
are. Like other learning theorists, 1 study how and why learn-
ing occurs in humans and animals. Right now I'm investigat-
ing how patterns of reward affect learning.”

“I'm a personality theorist. 1 study personality traits, mo-
tivation, and individual differences. I am especially interested
in the personality profiles of highly creative college students.”

“As a sensation and perception psychologist, 1 investigate
how we discern the world through our senses. I am studying
how we recognize familiar faces.”

“Comparative psychologists study and compare the behav-
ior of different species, especially animals. Personally, I'm fas-
cinated by the communication abilities of porpoises.”

“Biopsychologists are interested in how behavior relates to
biological processes, especially activities in the nervous sys-

Psychology The scientific study of behavior and mental processes.
Scientific observation An empirical investigation that is structured so
that it answers questions about the world.

Research method A systematic approach to answering scientific
questions.
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tem. ['ve been doing some exciting research on how the brain
controls hunger.”

“Cognitive psychologists are primarily interested in
thinking. I want to know how reasoning, problem solving,
memory, and other mental processes relate to human
behavior.”

“Gender psychologists study differences between females and
males. I want to understand how gender differences are influ-
enced by biology, child rearing, education, and stereotypes.”

“Social psychologists explore human social behavior, such
as attitudes, persuasion, riots, conformity, leadership, racism,
and friendship. My own interest is interpersonal attraction. I
analyze how friendships develop.”

“Cultural psychologists study the ways in which culture af-
fects human behavior. The language you speak, the foods you
eat, how your parents disciplined you, what laws you obey,
who you regard as ‘family,” whether you eat with a spoon or
your fingers—these and countless other details of behavior
are strongly influenced by culture.”

“Evolutionary psychologists are interested in how our be-
havior is guided by patterns that evolved during the long his-
tory of humankind. I am studying some interesting trends in
male and female mating choices that don’t seem to be merely
learned or based on culture.”

This small sample should give you an idea of the diver-
sity of psychological research. It also hints at some of the
kinds of information we will explore in this book.

—p—

The variety and complexity of human behavior make
psychological investigation challenging. How would
you explain the behaviors shown here?

© Eric A. Wessman/Stock, Boston/PictureQuest

Animals and Psychology
Research involving animals
was mentioned in some of
the preceding examples. Why
is that? You may be sur-
prised to learn that psy-
chologists are interested in
the behavior of any living
creature—f{rom flatworms
to humans. Indeed, some
comparative psychologists
spend their entire careers studying rats, cats, dogs, turtles,
or chimpanzees.

Psychologists sometimes use animal models to discover
principles that apply to humans. For instance, animal studies
have helped us understand stress, learning, obesity, aging,
sleep, and many other topics. Psychology also benefits ani-
mals. For example, those caring for endangered species in
zoos look to behavioral studies for guidance. Overall, about
8 percent of all psychological research is done with animals

(McCarty, 1998).

© Greg Johnston/Lonely Planet Images

Anna Clopet/Corbis

fh %

Some of the most interesting research with animals has focused on attempts
to teach primates to communicate with sign language. Such research has
led to better methods for teaching language to aphasic children (children
with serious language impairment). (See Chapter 9 for more information.)
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Psychology's Goals

What do psychology’s goals mean in practice? Imagine that we
would like to answer questions such as these: What happens
when the right side of the brain is injured? Is there more than
one type of memory? How do hyperactive children interact
with their parents?

Description Answering psychological questions requires a
careful description of behavior. Description, or naming and
classifying, is typically based on making a detailed record of
behavioral observations.

But a description doesn't explain anything, does it? Right. Use-
ful knowledge begins with accurate description, but descriptions
fail to answer the important “why” questions. W/y do more
women attempt suicide, and why do more men complete it?
Why are people more aggressive when they are uncomfortable?
Why are bystanders often unwilling to help in an emergency?

Understanding We have met psychology’s second goal when
we can explain an event. That is, understanding usually
means we can state the causes of a behavior. Take our last
“why” question as an example: Research on “bystander apa-
thy” reveals that people often fail to help when ozber possible
helpers are nearby. Why? Because a “diffusion of responsibil-
ity” occurs. Basically, no one feels personally obligated to
pitch in. As a result, the more potential helpers there are, the
less likely it is that anyone will help (Darley & Latané, 1968).
Now we can explain a perplexing problem.

Prediction Psychology’s third goal, prediction, is the ability
to forecast behavior accurately. Notice that our explanation
of bystander apathy makes a prediction about the chances of
getting help. If you've ever been stranded on a busy freeway
with car trouble, you'll recognize the accuracy of this predic-
tion: Having many potential helpers nearby is no guarantee
that anyone will stop to help.

Control Description, explanation, and prediction seem reason-
able, but is control a valid goal? Control may seem like a threat
to personal freedom. However, to a psychologist, control sim-
ply refers to altering conditions that affect behavior. If T sug-
gest changes in a classroom that help children learn better, 1
have exerted control. If a clinical psychologist helps a person
overcome a terrible fear of heights, control is involved. Con-
trol is also involved in designing airplanes to keep pilots from
making fatal errors. Clearly, psychological control must be
used wisely and humanely.

In summary, psychology’s goals are a natural outgrowth
of our desire to understand behavior. Basically, they boil
down to asking the following questions:

What is the nature of this behavior? (description)

Why does it occur? (understanding and explanation)

—p—
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Some psychologists specialize in administering, scoring, and interpreting
psychological tests, such as tests of intelligence, creativity, personality, or
aptitude. This specialty, which is called psychometrics, is an example of
using psychology to predict future behavior.

Can we forecast when it will occur? (prediction)
What conditions affect it? (control)

Summary

Psychology is the scientific study of behavior and men-
tal processes.

¢ Psychologists gather and analyze empirical evidence to
answer questions about behavior.

* Some major areas of research in psychology are com-
parative, learning, sensation, perception, personality,
biopsychology, motivation and emotion, social, cogni-
tive, developmental, the psychology of gender, cultural
psychology, and evolutionary psychology.

¢ Some psychologists are directly interested in animal
behavior. Others study animals as models of human
behavior.

¢ As a science, psychology’s goals are to describe, under-
stand, predict, and control behavior.

Animal model In research, an animal whose behavior is used to derive
principles that may apply to human behavior.

Description In scientific research, the process of naming and
classifying.

Understanding In psychology, understanding is achieved when the
causes of a behavior can be stated.

Prediction An ability to accurately forecast behavior.
Control Altering conditions that influence behavior.
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BUILDER

Relate

At first, many students think that psychology
is primarily about abnormal behavior and
psychatherapy. Did you? How would you de-
scribe the field now?

Learning Check

To check your memory, see if you can an-

swer these questions. If you miss any, skim

over the preceding material before continu-

ing, to make sure you understand what you

Jjust read.

1. Psychology is the

study of
and

processes.

2. The best psychological information is
typically based on
a. proven theories b. opinions of experts
and authorities ¢. anthropomorphic mea-
surements d. empirical evidence

The Science of Psychology

3. In psychological research, animal

may be used to
discover principles that apply to human
behavior.

4. Which of the following questions re-
lates most directly to the goal of under-
standing behavior?

a. Do the scores of men and women
differ on tests of thinking abilities?

b. Why does a blow to the head cause
memory loss?

c. Will productivity in a business office
increase if room temperature is raised
or lowered?

d. What percentage of college students
suffer from test anxiety?

Match the following research areas with
the topics they cover.

5. Developmental psychology

6. Learning

7. Personality
__ 8. Sensation and perception
___ 9 Biopsychology
__10. Social psychology
___11. Comparative psychology
A. Attitudes, groups, leadership
B. Conditioning, memory
C. The psychology of law
D. Brain and nervous system
E. Child psychology
F Individual differences, motivation
G. Animal behavior
H. Processing sensory information

Critical Thinking

12. All sciences are interested in control-
ling the phenomena they study. True
or false?

ANSWERS
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Starting with philosophy and continuing through psychology’s
history, various viewpoints have helped us understand and inter-
pret human behavior. Today, five major perspectives guide re-
search and theorizing in psychology. These are the psychody-
namic, behavioristic, humanistic, biopsychological, and cognitive
views.

A Brief History of Psychology—
Psychology’s Family Album

Survey Question How did psychology emerge as a field of
knowledge?

Psychology began long ago as a part of philosophy, the study of
knowledge, reality, and human nature. In contrast, psychol-
ogy’s brief history as a science dates back only about 120 years.
Of course, to some students any history is “not short enough!”
Nevertheless, to understand psychology now, we need to ex-
plore its past.

The science of psychology began in 1879 at Leipzig,
Germany. There, the “father of psychology,” Wilhelm Wundt
(VILL-helm Voont), set up a laboratory to study conscious
experience. How, he wondered, do we form sensations, im-
ages, and feelings? To find out, Wundt observed and mea-
sured stimuli of various kinds (lights, sounds, weights). A
stimulus is any physical energy that evokes a sensory response
(stimulus: singular; stimuli [STIM-you-lie]: plural). Wundt
then used introspection, or “looking inward,” to probe his
reactions to various stimuli. (If you stop reading right now
and carefully examine your thoughts, feelings, and sensa-
tions, you will have done some introspecting.) There were
many limitations to Wundt’s work. Nevertheless, he got psy-
chology off to a good start by insisting on careful observation
and measurement.

Wilhelm Wundt, 1832-1920. Wundt is
credited with making psychology an in-
dependent science, separate from phi-
losophy. Wundt's original training was
in medicine, but he became deeply in-
terested in psychology. In his labora-
tory, Wundt investigated how sensa-
tions, images, and feelings combine to
make up personal experience.

—p—
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History and Major Perspectives

Structuralism

Wundts ideas were carried to the United States by a man
named Edward B. Titchener (TICH-in-er). Titchener called
Wundts ideas structuralism because they dealt with the
structure of mental life. Essentially, the structuralists hoped
to analyze their private experiences into basic “elements” or
“building blocks.”

How could they do that? You cant analyze experience like a
chemical compound, can you? Perhaps not, but the structuralists
tried, mostly by using introspection. For instance, an observer
might heft an apple and decide that she had experienced the el-
ements “hue” (color), “roundness,” and “weight.” Another
question that might have interested a structuralist is, What ba-
sic tastes mix together to create complex flavors as different as
liver, lime, bacon, and burnt-almond fudge?

Introspection proved to be a poor way to answer many
questions. Why? Because the structuralists frequently dis-
agreed. And when they did, there was no way to settle differ-
ences. If two people came up with different lists of basic taste
sensations, for example, who could say which was right? De-
spite such limitations, “looking inward” is still used in stud-
ies of problem solving, hypnosis, meditation, moods, and
many other topics (Mayer & Hanson, 1995).

Functionalism

William James, an American scholar, broadened psychology
to include animal behavior, religion, abnormal behavior, and
other interesting topics. James’s brilliant first book, Principles

William James, 1842-1910. William James
was the son of philosopher Henry
James, Sr., and the brother of novelist
Henry James. During his long academic
career, James taught anatomy, physi-
ology, psychology, and philosophy at
Harvard University. James believed
strongly that ideas should be judged in
terms of their practical consequences
for human conduct.

Stimulus Any physical energy sensed by an organism.

Introspection To look within; to examine one’s own thoughts, feelings,
or sensations.

Structuralism The school of thought concerned with analyzing
sensations and personal experience into basic elements.

19
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of Psychology (1890), helped establish the field as a serious dis-
cipline (Simon, 1998).

The term functionalism comes from an interest in how
the mind functions to adapt us to our environment. James re-
garded consciousness as an ever-changing stream or flow of
images and sensations—not a set of lifeless building blocks,
as the structuralists claimed.

The functionalists admired Charles Darwin, who de-
duced that creatures evolve in ways that favor survival. Ac-
cording to Darwin’s principle of natural selection, physical
features that help animals adapt to their environments are re-
tained in evolution. Similarly, the functionalists wanted to
find out how the mind, perception, habits, and emotions
help us adapt and survive.

What effect did functionalism have on modern psychology?
Functionalism brought the study of animals into psychology. It
also promoted educational psychology (the study of learning,
teaching, classroom dynamics, and related topics). Learning
makes us more adaptable, so the functionalists tried to find ways
to improve education. For similar reasons, functionalism spurred

the rise of industrial psychology, the study of people at work.

Behaviorism

Functionalism was soon challenged by behaviorism, the
study of observable behavior. Behaviorist John B. Watson ob-
jected strongly to the study of the “mind” or “conscious ex-
perience.” “Introspection,” he said, “is unscientific.” Watson
realized that he could study the behavior of animals even
though he couldnt ask them questions, or know what they
were thinking (Watson, 1994). He simply observed the rela-
tionship between stimuli (events in the environment) and an
animal’s responses (any muscular action, glandular activity,
or other identifiable behavior). Why not, he asked, apply the
same objectivity to human behavior?

Watson soon adopted Russian physiologist Ivan Pavlov’s
(ee-VAHN PAV-lahv) concept of conditioning to explain
most behavior. (A conditioned response is a learned reaction to
a particular stimulus.) Watson eagerly claimed, “Give me a

John B. Watson, 1878-1958. Watson’s in-
tense interest in observable behavior
began with his doctoral studies in biol-
ogy and neurology. Watson became a
psychology professor at Johns Hopkins
University in 1908 and advanced his
theory of behaviorism. He remained at
Johns Hopkins until 1920 when he left
for a career in the advertising industry!

Chapter 1 INTRODUCING PSYCHOLOGY AND RESEARCH METHODS
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dozen healthy infants, well-formed, and my own special
world to bring them up in and I'll guarantee to take any one
at random and train him to become any type of specialist I
might select—doctor, lawyer, artist, merchant-chief, and yes,
beggarman and thief” (Watson, 1913).

Would most psychologists agree with Watson’s claim? Today,
most would consider it an overstatement. Just the same, be-
haviorism helped make psychology a natural science, rather
than a branch of philosophy (Richelle, 1995).

One of the best-known behaviorists, B. FE. Skinner
(1904-1990), believed that our actions are controlled by re-
wards, or positive reinforcers. To study learning, Skinner
created his famous conditioning chamber, known as the
“Skinner Box.” With it, he could present stimuli to animals
and record their responses (see Chapter 7, “Operant Condi-
tioning”). Many of Skinner’s ideas about learning grew out of
work with rats and pigeons. Nevertheless, he believed that the
same laws of behavior apply to humans. Skinner also believed
that mental events, such as thinking, are not needed to ex-
plain behavior (Richelle, 1995).

Skinner was convinced that a society based on positive
reinforcement could encourage desirable behavior. (Contrary
to common belief, Skinner disliked the use of punishment.)
Too often, he believed, misguided rewards lead us into de-
structive actions and create problems such as overpopulation,
pollution, and war.

© Nina Leen/Life Magazine/Timepix

B. F. Skinner, 1904-1990. Skinner studied simple behaviors under carefully
controlled conditions. The “Skinner Box” you see here has been widely
used to study learning in simplified animal experiments. In addition to ad-
vancing psychology, Skinner hoped that his radical brand of behaviorism
would improve human life.
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Cognitive Behaviorism Strict behaviorists can be criticized
for ignoring the role that thinking plays in our lives. One critic
even charged that Skinnerian psychology had “lost conscious-
ness’! However, many criticisms have been answered by cogni-
tive behaviorism, a view that combines cognition (thinking)
and conditioning to explain behavior (Sperry, 1995). As an ex-
ample, let’s say you frequently visit a particular website because
it offers free games. A behaviorist would say that you visit the
site because you are rewarded by the pleasure of game playing
each time you go there. A cognitive behaviorist would add
that, in addition, you expect to find free games at the site. This
is the cognitive part of your behavior.

Behaviorists deserve credit for much of what we know
about learning, conditioning, and the proper use of reward
and punishment. Behaviorism is also the source of behavior
therapy, which uses learning principles to change problem
behaviors such as overeating, unrealistic fears, or temper
tantrums. (See Chapter 14 for more information.)

Gestalt Psychology

Imagine that you just played “Happy Birthday” on a tuba.
Next, you play it on a high-pitched violin. None of the tuba’s
sounds are duplicated by the violin. Yet, we notice something
interesting: The melody is still recognizable—as long as the
relationship between notes remains the same.

Now, what would happen if you played the notes of
“Happy Birthday” in the correct order, but at a rate of one
per hour? What would we have? Nothing! The separate notes
would no longer be a melody. Perceptually, the melody is
somehow more than the individual notes that define it.

It was observations like these that launched the Gestalt
school of thought. The German word Gestalt means form,
pattern, or whole. Gestalt psychologists studied thinking,
learning, and perception in whole units, not by analyzing ex-
periences into parts. Their slogan was, “The whole is greater
than the sum of its parts.” (See +Figure 1.2.)

In Germany, Max Wertheimer (VERT-hi-mer) was the
first psychologist to advance the Gestalt viewpoint. It is a
mistake, he said, to analyze psychological events into pieces,

Max Wertheimer, 1880—1941.
Wertheimer first proposed the Gestalt
viewpoint to help explain perceptual il-
lusions. He later promoted Gestalt psy-
chology as a way to understand not
only perception, problem solving, think-
ing, and social behavior, but also art,
logic, philosophy, and politics.

—p—
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+FIGURE 1.2 The design you see here is entirely made up of broken circles.
However, as the Gestalt psychologists discovered, our perceptions have a
powerful tendency to form meaningful patterns. Because of this tendency,
you will probably see a triangle in this design, even though it is only an il-
lusion. Your whole perceptual experience exceeds the sum of its parts.

or “elements,” as the structuralists did. Like a melody, many
experiences cannot be broken into smaller units. For this rea-
son, studies of perception and personality have been espe-
cially influenced by the Gestalt viewpoint.

Were all the early psychologists men? So far, no women have
been mentioned. For the most part, men dominated science
and education at the beginning of the twentieth century.
Nevertheless, women have contributed to psychology from
the beginning (Minton, 2000). Take a moment and read
“Women in Psychology” for more information.

Psychoanalytic Psychology

As American psychology grew more scientific, an Austrian
doctor named Sigmund Freud was developing his own theo-
ries. Freud believed that mental life is like an iceberg: Only a
small part is exposed to view. He called the area of the mind
that lies outside of personal awareness the unconscious. Ac-
cording to Freud, our behavior is deeply influenced by un-
conscious thoughts, impulses, and desires—especially those

Functionalism School of psychology concerned with how behavior
and mental abilities help people adapt to their environments.

Natural selection Darwin’s theory that evolution favors those plants
and animals best suited to their living conditions.

Behaviorism School of psychology that emphasizes the study of overt,
observable behavior.

Response Any muscular action, glandular activity, or other identifiable
aspect of behavior.

Cognitive behaviorism An approach that combines behavioral principles
with cognition (perception, thinking, anticipation) to explain behavior.
Gestalt psychology A school of psychology emphasizing the study of
thinking, learning, and perception in whole units, not by analysis into parts.
Unconscious Contents of the mind that are beyond awareness,
especially impulses and desires not directly known to a person.
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-8 Women in Psychology

tion, in 1905. Christine Ladd-Franklin studied
color vision. In 1906 she was ranked among
the 50 most important psychologists in Amer-
ica. In 1908 Margaret Washburn published
an influential textbook on animal behavior,
titled The Animal Mind.

The first woman to be awarded a Ph.D.
in psychology was Margaret \Washburn, in
1894. Over the next 15 years many more

\Women were actively discouraged from seek-
ing advanced degrees in the late 1800s. Even
s0, by 1906 in America, about 1 psychologist
in every 10 was a woman. Who were these
“foremothers” of psychology? Three who be-
came well known are Mary Calkins, Christine
Ladd-Franklin, and Margaret Washburn.

Mary Calkins did valuable research on
memory. She was also the first woman presi-

women followed her pioneering lead. Today,
two out of three graduate students in psychol-
ogy are women. And, in recent years, nearly
75 percent of all college graduates with a ma-
jor in psychology have been women. Clearly,
psychology has become fully open to both
men and women. (Sources: Furumoto &
Scarborough, 1986; Howard et al., 1986;
Madigan & O’Hara, 1992; Martin, 1995.)

dent of the American Psychological Associa-

Archives of the History of American Psychology, University of Akron

Mary Calkins, 1863—1930.

. . \
concerning sex and aggression. Freud’s ideas opened new
horizons in art, literature, and history, as well as psychology

(Robins, Gosling, & Craik, 1998).

Freud theorized that many unconscious thoughts are
threatening; hence, they are repressed (held out of awareness).
But sometimes, he said, they are revealed by dreams, emotions,
or slips of the tongue. (“Freudian slips” are often humorous, as

when a student who is tardy for class
says, “I'm sorry I couldn’t get here
any later.”)

Sigmund Freud, 1856—1939. For
over 50 years, Freud probed the
unconscious mind. In doing so, he
altered modern views of human
nature. His early experimentation
with a “talking cure” for hysteria is re-
garded as the beginning of psycho-
analysis. Through psychoanalysis,

Freud added psychological treat-
ment methods to psychiatry.

Archives of the History of American
Psychology, University of Akron

Christine Ladd-Franklin, 1847—-1930.

Archives of the History of American Psychology, University of Akron
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Margaret Washburn, 1871-1939.

Freud believed that all thoughts, emotions, and actions
are determined. In other words, nothing is an accident: If we
probe deeply enough we will find the causes of everything
you think and do. Freud was also among the first to appreci-
ate that childhood affects adult personality (“The child is fa-
ther to the man”). Most of all, perhaps, Freud is known for
creating psychoanalysis, the first “talking therapy.” Freudian
psychotherapy explores unconscious conflicts and emotional
problems (see Chapter 14).

It wasn’t very long before some of Freud’s students began
to promote their own theories. Several who modified Freud’s
ideas became known as neo-Freudians (zeo means “new” or
“recent”). Neo-Freudians accept much of Freud’s theory but
revise parts of it. Many, for instance, place less emphasis on sex
and aggression and more on social motives and relationships.
Some well-known neo-Freudians are Alfred Adler, Anna
Freud (Freud’s daughter), Karen Horney (HORN:-eye), Carl
Jung (yoong), Otto Rank (rahnk), and Erik Erikson. Today,
Freud’s legacy is evident in various psychodynamic theories,
which emphasize internal motives, conflicts, and unconscious

forces (Westen, 1998).
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AT4BLE 1.1  The Early Development of Psychology

PERSPECTIVE DATE NOTABLE EVENTS
Experimental psychology 1875 e First psychology course offered by William James
1878 e First American Ph.D. in psychology awarded
1879 e Wilhelm Wundt opens first psychology laboratory in Germany
1883 e First American psychology lab founded at Johns Hopkins University
1886 e First American psychology textbook written by John Dewey
Structuralism 1898 e Edward Titchener advances psychology based on introspection
Functionalism 1890 e William James publishes Principles of Psychology
1892 e American Psychological Association founded
Psychodynamic psychology 1895 e Sigmund Freud publishes first studies
1900 e Freud publishes The Interpretation of Dreams
Behaviorism 1906 e |van Pavlov reports his research on conditioned reflexes
1913 e John Watson presents behavioristic view
Gestalt psychology 1912 e Max Wertheimer and others advance Gestalt viewpoint
Humanistic psychology 1942 e Carl Rogers publishes Counseling and Psychotherapy
1943 o

Humanistic Psychology

Humanism is a view that focuses on subjective human expe-
rience. Humanistic psychologists are interested in human
problems, potentials, and ideals.

Houw is the humanistic approach different from others? Carl
Rogers, Abraham Maslow, and other humanists rejected the
Freudian idea that we are ruled by unconscious forces. They
were also uncomfortable with the behaviorist emphasis on
conditioning. Both views have a strong undercurrent of
determinism (the idea that behavior is determined by forces
beyond our control). Instead, the humanists stress our ability
to make voluntary choices, or free will. Of course, past expe-
riences do affect us. Nevertheless, humanists believe that peo-
ple can freely choose to live more creative, meaningful, and
satisfying lives.

Humanists helped stimulate interest in psychological
needs for love, self-esteem, belonging, self-expression, cre-
ativity, and spirituality. Such needs, they believe, are as im-
portant as our biological urges for food and water.

Abraham Maslow, 1908-1970. As a
founder of humanistic psychology,
Maslow was interested in studying
people of exceptional mental health.
Such self-actualized people, he be-
lieved, make full use of their talents
and abilities. Maslow offered his posi-
tive view of human potential as an al-
ternative to the schools of behaviorism
and psychoanalysis.

Abraham Maslow publishes “A Theory of Human Motivation”

How scientific is the humanistic approach? Initially, hu-
manists were less interested in treating psychology as a sci-
ence. They stressed subjective factors, such as one’s self-
image, self-evaluation, and frame of reference. (Se/f-image is
your perception of your own body, personality, and capabili-
ties. Self-evaluation refers to appraising yourself as good or
bad. A frame of reference is a mental perspective used to inter-
pret events.) Today, humanists still seek to understand how
we perceive ourselves and experience the world. However,
most now do research to test their ideas, just as other psy-
chologists do (Schneider, Bugental, & Pierson, 2001).

Maslow was especially interested in self-actualization, the
process of developing one’s potential and becoming the best
person possible. According to humanists, everyone has this ca-
pacity. Humanists seek ways to help it emerge. (Return to
ATable 1.1 for a summary of psychology’s early development.)

Repression The unconscious process by which memories, thoughts, or
impulses are held out of awareness.

Psychoanalysis A Freudian approach to psychotherapy emphasizing
the exploration of unconscious conflicts.

Neo-Freudian A psychologist who accepts the broad features of
Freud's theory but has revised the theory to fit his or her own concepts.
Psychodynamic theory Any theory of behavior that emphasizes
internal conflicts, motives, and unconscious forces.

Humanism An approach to psychology that focuses on human
experience, problems, potentials, and ideals.

Determinism The idea that all behavior has prior causes that would
completely explain one’s choices and actions if all such causes were known.
Free will The idea that human beings are capable of freely making
choices or decisions.

Self-actualization The ongoing process of fully developing one’s
personal potential.
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Psychology Today—Five Ways
to View Behavior

Survey Question What are the major trends in psychology?

At one time, loyalty to each school of thought was fierce, and
clashes were common. Today, viewpoints such as functional-
ism and Gestalt psychology have blended into newer, broader
perspectives. Also, some early systems, such as structuralism,
have disappeared entirely. Certainly, specialties still exist. But
today, many psychologists are eclectic (ek-LEK-tik: they draw
from a variety of perspectives). Even so, five major views
shape modern psychology. These are the psychodynamic, be-
havioristic, and humanistic views, plus modern cognitive and
biopsychological perspectives (aTable 1.2) (Robins, Gosling,
& Craik, 1998).

Recent Trends

Are there any “hot topics” in psychology today? Yes, biopsy-
chology is an especially fast-growing area. Eventually,
biopsychologists expect to explain all behavior in terms of
physical mechanisms, such as brain activity and genetics.
Cognitive science is another rapidly expanding area. As
mentioned earlier, cognitive psychologists study thoughts,
expectations, memory, language, perception, problem solv-
ing, consciousness, creativity, and other mental processes.

ATABLE 1.2
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With all this renewed interest in thinking, psychology has
finally “regained consciousness” (Robins, Gosling, & Craik,
1999). Recently, these two topics have been joined. Cogni-
tive neuroscience is an attempt to discover connections be-
tween mental events and activity in the brain. For instance,
we would like to know what happens in the brain when you
think, remember, feel happy, or pay attention (Schall,
2004).

Positive Psychology

Psychology is used to treat emotional trauma, manage pain,
relieve depression, and much more. Because there is a pressing
need to solve human problems, psychologists have paid much
attention to the negative side of human behavior. However,
psychologists have recently begun to ask, What do we know
about love, happiness, creativity, well-being, self-confidence,
and achievement? Together, such topics make up positive psy-
chology, the study of human strengths, virtues, and optimal
behavior (Seligman & Csikszentmihalyi, 2000). We know a
lot about what’s unhealthy and wrong. Positive psychology is
an attempt to learn what people are doing right. Recall, for
instance, that Abraham Maslow studied people who were
leading especially effective lives (Froh, 2004). Now that psy-
chologists are starting to study human strengths more for-
mally, we are beginning to be able to say what makes up a
“good life” (Compton, 2005). You will find many topics from

Five Ways to Look at Behavior
PSYCHODYNAMIC VIEW

CONSCIOUS

UNCONSCIOUS

Key Idea: Behavior is directed by forces within one’s personality that are often hidden or unconscious.
Emphasizes internal impulses, desires, and conflicts—especially those that are unconscious; views behavior as the result of clashing

forces within personality; somewhat negative, pessimistic view of human nature.

BEHAVIORISTIC VIEW

S>R

Key Idea: Behavior is shaped and controlled by one's environment.

Emphasizes the study of observable behavior and the effects of learning; stresses the influence of external rewards and punish-
ments; neutral, scientific, somewhat mechanistic view of human nature.

3 HUMANISTIC VIEW
elf-

image Key Idea: Behavior is guided by one’s self-image, by subjective perceptions of the world, and by needs for personal growth.

Self "ﬁ

B E

BIOPSYCHOLOGICAL VIEW

Focuses on subjective, conscious experience, human problems, potentials, and ideals; emphasizes self-image and self-actualization
to explain behavior; positive, philosophical view of human nature.

Key Idea: Human and animal behavior is the result of internal physical, chemical, and biological processes.
Seeks to explain behavior through activity of the brain and nervous system, physiology, genetics, the endocrine system, biochemistry,

and evolution; neutral, reductionistic, mechanistic view of human nature.

INPUT COGNITIVE VIEW

Processing

Key Idea: Much human behavior can be understood in terms of the mental processing of information.

Concerned with thinking, knowing, perception, understanding, memary, decision making, and judgment; explains behavior in terms of

OUTPUT

information processing; neutral, somewhat computer-like view of human nature.
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positive psychology in this book. Ideally, they will help make
your own life more positive and fulfilling.

Summary As you can see, it is helpful to view human be-
havior from more than one perspective. This is also true in
another sense. We are rapidly becoming a multicultural so-
ciety, made up of people from many different nations.
How has this affected psychology? The next section ex-
plains why it is important for all of us to be aware of cul-
tural differences.

Human Diversity—Appreciating
Social and Cultural Differences

Jerry, who is Japanese American, is married to an Irish
Catholic American. Here is what Jerry, his wife, and their
children did on New Year’s Day:

We woke up in the morning and went to Mass at
St. Brigid’s, which has a black gospel choir. . . .
Then we went to the Japanese-American Commu-
nity Center for the Oshogatsu New Year’s program
and saw Buddhist archers shoot arrows to ward off
evil spirits for the year. Next, we ate traditional
rice cakes as part of the New Year’s service and lis-
tened to a young Japanese-American storyteller.
On the way home, we stopped in Chinatown and
after that we ate Mexican food at a taco stand

(Njeri, 1991).

Jerry and his family reflect a new norm of cultural diver-
sity. About one third of the population in the United States
is now African American, Hispanic, Asian American, Native
American, or Pacific Islander. In some large cities, “minority”
groups are already the majority (Schmitt, 2001).

The Impact of Culture

In the past, psychology was based mostly on the cultures of
North America and Europe. Now, we must ask, Do the prin-
ciples of Western psychology apply to people in all cultures?
Are some psychological concepts invalid in other cultures?
Are any universal? Regardless, one thing is clear: Most of
what we think, feel, and do is influenced in one way or an-

other by the social and cultural worlds in which we live
(Lehman, Chiu, & Schaller, 2004).

Cultural Relativity Imagine that you are a psychologist.
Your client, Linda, who is a Native American, tells you that
spirits live in the trees near her home. Is Linda suffering from
a delusion? Is she abnormal? Obviously, you will misjudge
Linda’s mental health if you fail to take her cultural beliefs

—p—
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To fully understand human behavior, personal differences based on age,
race, culture, ethnicity, gender, and sexual orientation must be taken into
account.

into account. Cultural relativity (the idea that behavior must
be judged relative to the values of the culture in which it oc-
curs) can greatly affect the diagnosis of mental disorders
(Alarcon, 1995). Cases like Linda’s teach us to be wary of us-
ing inappropriate standards when judging others or compar-
ing groups.

A Broader View of Diversity In addition to cultural differ-
ences, age, ethnicity, gender, religion, disability, and sexual
orientation all affect the social norms that guide behavior.
Social norms are rules that define acceptable and expected be-
havior for members of various groups. All too often, the un-
stated standard for judging what is “average,” “normal,” or
“correct” is the behavior of white, middle-class males (Reid,
2002). To fully understand human behavior, psychologists
need to know how people differ, as well as the ways in which
we are all alike. To be effective, psychologists must be sensi-
tive to people who are ethnically and culturally different from
themselves (APA, 2003). For the same reason, respecting hu-
man diversity can enrich your life, as well as your under-

standing of psychology.

Positive psychology The study of human strengths, virtues, and
effective functioning.

Cultural relativity The idea that behavior must be judged relative to
the values of the culture in which it occurs.

Social norms Rules that define acceptable and expected behavior for
members of a group.

© Joseph Sohm/Stock Boston
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Summary

Chapter 1 INTRODUCING PSYCHOLOGY AND RESEARCH METHODS

Historically, psychology is an outgrowth of philosophy.
Psychology first became a science when researchers be-
gan to directly study and observe psychological events.

The first psychological laboratory was established in
Germany by Wilhelm Wundt, who studied conscious
experience.

The first school of thought in psychology was structural-

ism, a kind of “mental chemistry” based on introspection.

Structuralism was followed by functionalism, behavior-
ism, and Gestalt psychology.

Psychodynamic approaches, such as Freud’s psychoana-
lytic theory, emphasize the unconscious origins of be-

havior.

BUILDER
History and Major Perspectives

Relate A. Against analysis; studied whole experi-

Which school of thought most closely ences

matches your own view of behavior? Doyou  B. “Mental chemistry” and introspection
think any of the early schools offers a com- (. Emphasizes self-actualization and per-
plete explanation of why we behave as we

do? What about the five contemporary per- D
spectives? Can you explain why so many
psychologists are eclectic?

sonal growth

behavior

. Interested in unconscious causes of

E. Interested in how the mind aids survival

—p—

Humanistic psychology accentuates subjective experi-
ence, human potentials, and personal growth.

Five main streams of thought in modern psychology
are behaviorism, humanism, the psychodynamic ap-
proach, biopsychology, and cognitive psychology.
Today, there is an eclectic blending of many viewpoints
within psychology.

Psychologists have recently begun to formally study posi-
tive aspects of human behavior, or positive psychology.
Most of what we think, feel, and do is influenced by
the social and cultural worlds in which we live.

12. Who among the following was not an
historic woman psychologist?
a. Calkins b. Ladd-Franklin ¢. Washburn
d. Watson

13. A psychotherapist is working with a
person from an ethnic group other than
her own. She should be aware of how
cultural relativity and

: : affect
Learning Check k. F|rst.womz.;m Ph.D. in psychology el
Match: G. Stud|.e.d S_t'mU“ and responses, a. the anthropomorphic error b. opera-
1 Philosaphy conditioning tional definitions c. biased sampling
2. \Wundt H. Part of psychology's “long past” d. social norms
3 Structuralism I Con;lerned |W-ith thinking, language, - o
4 Functionalism e e.m > vmg. Critical Thln.kmg .
. J. Used introspection and careful mea- 14. Modern sciences like psychology are
5. Behaviorism . . .
5 S surement built on observations that can be veri-
' et ) K. Relates behavior to the brain, physiol- fied by two or more independent ob-
7. ____ Psychodynamic ogy, and genetics servers. Did structuralism meet this
8 Humanistic L. Also known as engineering psycholagy standard? Why or why not?
g Cognitive
10. Washburn
11. Biopsychology

ANSWERS
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Contrary to common belief, clinical psychology is not the only
specialty in the field. Only a little over half of all psychologists
study mental disorders or do therapy. Others apply their exper-
tise to problems in research, education, medicine, health, busi-
ness, the environment, and other non-clinical areas. Also, clini-
cal psychologists are not the only people who work in the field of
mental health. Often they coordinate their efforts with other spe-
cially trained professionals.

Psychologists—Guaranteed
Not to Shrink

Survey Question What are the major specialties in psychology?

Question: What is the difference between a psychologist and a
psychiatrist?
Answer: About $30 an hour. (And going up.)

What are the differences among various kinds of mental
health professionals? Certainly, they’re not all “shrinks.” Each
has a specific blend of training and skills.

A psychologist is highly trained in the methods, knowl-
edge, and theories of psychology. Psychologists usually have a
master’s degree or a doctorate. These degrees typically require
several years of postgraduate training. Psychologists may
teach, do research, give psychological tests, or serve as con-
sultants to business, industry, government, or the military.

Psychologists are often inaccurately portrayed in movies
and on television. For example, in the film Good Will Hunt-
ing, a psychologist angrily chokes his rebellious young pa-
tient. No ethical therapist would ever engage in such behav-
ior, yet it is not unusual in the movies. Such scenes may be
dramatic and entertaining, but they seriously distort public
perceptions of responsible and hard-working psychologists
(Sleek, 1998). Real psychologists follow an ethical code that
stresses respect for people’s privacy, dignity, confidentiality,
and welfare (“Ethical,” 2002; Sullivan et al., 1998).

Even without media distortions, misconceptions about
psychologists are common. In reality, most psychologists are
not therapists in private practice. Instead, they are employed by
schools, businesses, and social agencies. Contrary to another
widely held view, only 16 percent work in clinics or hospitals.

One perception of psychologists is accurate: Most do
help people in one way or another. Psychologists interested in
emotional problems specialize in clinical or counseling psy-
chology (see Table 1.3). Clinical psychologists treat psycho-
logical problems or do research on therapies and mental dis-
orders. In contrast, counseling psychologists tend to treat

—p—

Psychologists and Their Specialties

In the film Good Will Hunting, Robin Williams plays a psychologist who
physically assaults a defiant patient, played by Matt Damon. Such dramatic
scenes are typical of the way psychologists and psychotherapy are mis-
represented in the media.

milder problems, such as troubles at work or school. How-
ever, such differences are fading, and many counseling psy-
chologists now work full time as therapists.

To enter the profession of psychology, it is best to have a
doctorate (Ph.D., Psy.D., or Ed.D.). Most clinical psycholo-
gists have a Ph.D. degree and follow a scientist-practitioner
model. That is, they are trained to do either research or ther-
apy. Many do both. Other clinicians earn the Psy.D. (Doctor
of Psychology) degree, which emphasizes therapy skills rather
than research. (See “Is a Career in Psychology Right for You?”)

Other Mental Health Professionals

A psychiatrist is a medical doctor who treats mental disor-
ders, usually by doing psychotherapy. However, psychiatrists
can also prescribe drugs, which is something psychologists
usually cannot do. This is changing, however. Psychologists
in New Mexico and Louisiana can now legally prescribe

Psychologist A person highly trained in the methods, factual
knowledge, and theories of psychology.

Clinical psychologist A psychologist who specializes in the treatment
of psychological and behavioral disturbances or who does research on
such disturbances.

Counseling psychologist A psychologist who specializes in the
treatment of milder emotional and behavioral disturbances.
Psychiatrist A medical doctor with additional training in the diagnosis
and treatment of mental and emotional disorders.

27
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Is a Career in Psychology Right for You?

Would you enjoy becoming a psycholo- 5. | find theories and ideas challenging and
stimulating. True or False?

gist? Find out by answering the following

questions: 6. My friends regard me as especially sen-
sitive to the feelings of others. True or

1. I have a strong interest in human behav-
ior. True or False?

2. | am good at recognizing patterns, eval-
uating evidence, and drawing conclu-
sions. True or False?

3. |'am emotionally stable. True or False?

4. | have good communication skills. True
or False?

False?

False?

drugs. It will be interesting to see whether other states grant
similar privileges (Daw, 2002).

To be a psychoanalyst, you must have a moustache and
goatee, spectacles, a German accent, and a well-padded
couch—or so the TV and movie stereotype goes. Actually, to
become a psychoanalyst, you must have an M.D. or Ph.D.
degree plus further specialized training in the theory and
practice of Freudian psychoanalysis. In other words, either a
physician or a psychologist may become an analyst by com-
pleting more training in a specific type of psychotherapy.

In many states, counselors also do mental health work. A
counselor is an adviser who helps solve problems with mar-
riage, career, school, work, or the like. To be a licensed coun-
selor (such as a marriage and family counselor, a child coun-
selor, or a school counselor) typically requires a master’s
degree plus 1 or 2 years of full-time supervised counseling ex-
perience. Counselors offer practical helping skills and do not
treat serious mental disorders.

Psychiatric social workers play an important role in
many mental health programs. They apply social science
principles to help patients in clinics and hospitals. Most hold
an M.S.W. (Master of Social Work) degree. Often, they assist
psychologists and psychiatrists as part of a team. Their typi-
cal duties include evaluating patients and families, conduct-
ing group psychotherapy, or visiting a patient’s home, school,
or job to alleviate problems.

The Profession of Psychology

Does a person have to have a license to practice psychology? At
one time, it was possible in many states for anyone to “hang
out a shingle” as a “psychologist.” Now, psychologists must
meet rigorous educational and legal requirements. To work as

7. | enjoy planning and carrying out com-
plex projects and activities. True or

8. Programs and popular books about psy-
chology interest me. True or False?
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9. I enjoy working with other people. True
or False?
10. Clear thinking, objectivity, and keen ob-
servation appeal to me. True or False?

If you answered “True” to most of these
questions, a career in psychology might be
a good choice for you. And remember that
many psychology majors also succeed in oc-
cupations such as management, public af-
fairs, social services, business, sales, and
education.

a clinical or counseling psychologist, you must have a license
issued by a state examining board. However, the law does not
prevent you from calling yourself anything else you choose—
therapist, rebirther, primal feeling facilitator, cosmic aura bal-
ancer, or Rolfer—or from selling your “services” to anyone
willing to pay. Beware of people with self-proclaimed titles.
Even if their intentions are honorable, they may have little
training. A licensed psychologist who chooses to use a partic-
ular type of therapy is not the same as someone “trained”
solely in that technique.

Ethics Most psychologists take pride in following a profes-
sional code that stresses (1) high levels of competence, in-
tegrity, and responsibility; (2) respect for people’s rights to
privacy, dignity, confidentiality, and personal freedom; and
above all, (3) protection of the client’s welfare. Psychologists
are also expected to use their knowledge to contribute to so-
ciety. Many do volunteer work in the communities in which
they live (“Ethical,” 2002; Sullivan et al., 1998).

Specialties in Psychology

Do all psychologists do therapy and treat abnormal behavior?
No. Only about 58 percent are clinical and counseling psy-
chologists. The rest are found in other specialties. At present,
the American Psychological Association (APA) consists of
more than 50 divisions, each reflecting special skills or inter-
ests. Some of the major specialties are listed in aTable 1.3
(also see +Fig. 1.3). Nearly 30 percent of all psychologists are
employed full-time at colleges or universities, where they
teach and do research, consulting, or therapy. Some do basic
research, in which they seek knowledge for its own sake. For
example, a psychologist might study memory simply to un-
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AT4BLE 1.3 Kinds of Psychologists and What They Do

SPECIALTY
Biopsychology

Clinical
Cognitive
Community
Comparative
Consumer
Counseling
Cultural

Developmental

Educational

Engineering

Environmental

Forensic

Gender

Health

Industrial-organizational

Learning

Medical

Personality

School

Sensation and perception

Social

o
*

> @ > > ™ > W >

B

TYPICAL ACTIVITIES
Does research on the brain, nervous system, and other physical origins of behavior

Does psychotherapy; investigates clinical problems; develops methods of treatment

Studies human thinking and information processing abilities

Promotes community-wide mental health through research, prevention, education, and consultation
Studies and compares the behavior of different species, especially animals

Researches packaging, advertising, marketing methods, and characteristics of consumers

Does psychotherapy and personal counseling; researches emotional disturbances and counseling methods
Studies the ways in which culture, subculture, and ethnic group membership affect behavior

Conducts research on infant, child, adolescent, and adult development; does clinical work with disturbed children; acts as
consultant to parents and schools

Investigates classroom dynamics, teaching styles, and learning; develops educational tests, evaluates educational programs

Does applied research on the design of machinery, computers, airlines, automobiles, and so on, for business, industry, and
the military

Studies the effects of urban noise, crowding, attitudes toward the environment, and human use of space; acts as a con-
sultant on environmental issues

Studies problems of crime and crime prevention, rehabilitation programs, prisons, courtroom dynamics; selects candidates
for police work

Does research on differences between males and females, the acquisition of gender identity, and the role of gender
throughout life

Studies the relationship between behavior and health; uses psychological principles to promote health and prevent illness

Selects job applicants, does skills analysis, evaluates on-the-job training, improves work environments and human rela-
tions in organizations and work settings

Studies how and why learning occurs; develops theories of learning

Applies psychology to manage medical problems, such as the emotional impact of illness, self-screening for cancer, com-
pliance in taking medicine

Studies personality traits and dynamics; develops theories of personality and tests for assessing personality traits

Does psychological testing, referrals, emotional and vocational counseling of students; detects and treats learning disabil-
ities; improves classroom learning

Studies the sense organs and the process of perception; investigates the mechanisms of sensation and develops theories
about how perception occurs

Investigates human social behavior, including attitudes, conformity, persuasion, prejudice, friendship, aggression, helping,
and so forth

*Research in this area is typically applied (A), basic (B), or both (A, B).

derstand how it works. Others do applied research to solve im- Psychoanalyst A mental health professional (usually a medical doctor)
mediate practical problems, such as finding ways to improve trained to practice psychoanalysis.

the memory of eyewitnesses to crimes. Some do both types of Counselor A mental health professional who specializes in helping
research people with problems not involving serious mental disorder; for example,

In a moment we'll take a closer look at how research is

marriage counselors, career counselors, or school counselors.
Psychiatric social worker A mental health professional trained to

, . .
done. Before that, here’s a brief review and a chance to do a apply social science principles to help patients in clinics and hospitals.
little research on how much you've learned.
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(a) Specialties in Psychology

48% Clinical

11% Counseling
18% Other —

5% Experimental and
other research areas

1% Health /</

2% Educational

4% School
4% Industrial/organizational
3% Developmental 4% Social and personality

(b) Where Psychologists Work

33% Private practice

28% Colleges
and universities

6% OtherfL
4% Schools

6% Business,
industry, government
7% Human services

(B Summary

¢ Although psychologists, psychiatrists, psychoanalysts,
and counselors all work in the field of mental health,
their training and methods differ considerably.

16% Hospital/clinic

¢ Clinical and counseling psychologists, who do psy-
chotherapy, represent only two of dozens of specialties
in psychology.

KNOWLEDGE BUILDER

Relate

Learning Check
You're going to meet four psychologists at
a social gathering. How many would you
expect to be therapists in private practice?
Odds are that only two will be clinical for 2
counseling) psychologists and only one of

these will work in private practice. On the called a

1. Which of the following can prescribe drugs?
a. a psychologist b. a psychiatrist
¢. a psychotherapist d. a counselor

. A psychologist who specializes in
treating human emotional difficulties is

(c) What Psychologists Do (Primary Activity)

53% Mental health
services

4% Other

4% Applied psychology 19% Education and

educational services
10% Research

10% Management/administration

+FIGURE 1.3 (a) Specialties in psychology. Percentages are ap-
proximate. (b) Where psychologists work. (c) This chart shows
the main activities psychologists do at work. Any particular psy-
chologist might do several of these activities during a work week
(APA, 1998). As you can see, most psychologists specialize in ap-
plied areas and work in applied settings.

* Other representative areas of specialization are indus-
trial, educational, consumer, school, developmental,
engineering, medical, environmental, forensic, commu-
nity, psychometric, and experimental psychology.

¢ Psychological research may be basic or applied.

Psychologists and Their Specialties

4. Who among the following would most
likely be involved in the detection of
learning disabilities?

a. a consumer psychologist b. a forensic
psychologist ¢. an experimental psychol-
ogist d. a school psychologist

other hand, at least one out of the four
(and probably two) will work at a college 3
or university.

psychologist.

. Roughly 40 percent of psychologists spe-
cialize in counseling psychology. T or F?

Critical Thinking

5. If most psychologists work in applied
settings, why is basic research still of
great importance?

ANSWERS
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Research Methods, Naturalistic

Observation, and Correlation

It would be impossible to answer most questions about human
behavior without the aid of scientific research methods. For ex-
ample, psychologists who want to study behavior in natural set-
tings use a technique called naturalistic observation. Psycholo-
gists who are looking for interesting relationships between
events often rely on the correlational method.

Scientific Research—How
to Think Like a Psychologist

Survey Questions Why is the scientific method important to
psychologists? How do psychologists collect information?

Suppose that your grandfather goes back to college. What do
people say? “Ah . . . never too old to learn.” And what do they
say when he loses interest and quits? “Well, you can’t teach an
old dog new tricks.” Let’s examine another commonsense state-
ment. It is frequently said that “absence makes the heart grow
fonder.” Those of us separated from friends and lovers can
take comfort in this knowledge—until we remember “Out of
sight, out of mind”! Much of what passes for common sense
is equally vague and inconsistent. Notice also that most of
these B. S. statements work best after the fact. (B. S., of
course, stands for Before Science.)

Carefully recording facts and events is the heart of all sci-
ences. To be scientific, our observations must be systematic, so
that they reveal something about behavior (Stanovich, 2001).
To use an earlier example, if you are interested in heat and ag-
gression, you will learn little by driving around and making
haphazard observations of aggressive horn honking. To be of
value, your observations must be planned and systematic.

The Scientific Method

The scientific method is based on careful collection of evi-
dence, accurate description and measurement, precise defini-
tion, controlled observation, and repeatable results (Schick &
Vaughn, 2001). In its ideal form the scientific method has six
elements:

. Making observations

. Defining a problem

. Proposing a hypothesis

. Gathering evidence/testing the hypothesis
. Publishing results

. Theory building

O 1AW NN =

Applying the scientific method to the study of behavior requires careful ob-
servation. Here, a psychologist videotapes a session in which a child’s
thinking abilities are being tested.

Let’s take a closer look at some elements of the scientific
method.

Hypothesis Testing Okay, what does “proposing a hypothesis”
mean? A hypothesis (hi-POTH-eh-sis) is a tentative explana-
tion of an event or relationship. In common terms, a hypothe-
sis is a testable hunch or educated guess about behavior. For ex-
ample, you might hypothesize that “Frustration encourages
aggression.” How could you test this hypothesis? First you
would have to decide how you are going to frustrate people.
(This part might be fun.) Then you will need to find a way to
measure whether or not they become more aggressive. (Not so
much fun if you plan to be nearby.) Your observations would
then provide evidence to confirm or disconfirm the hypothesis.

Operational Definitions Because we cannot see or touch frus-
tration, it must be defined operationally. An operational defi-
nition states the exact procedures used to represent a concept.

Scientific method Testing the truth of a proposition by careful
measurement and controlled observation.

Hypothesis The predicted outcome of an experiment or an educated
guess about the relationship between variables.

Operational definition Defining a scientific concept by stating the
specific actions or procedures used to measure it. For example,
“hunger” might be defined as “the number of hours of food deprivation.”

31
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Conceptual Level

Hypothesized relationship

Concepts Frustration -—p Aggression

Prevented from Number of times
playing with child strikes
favorite toy punching bag

Concrete Level

Operational
definitions

)

Observed relationship

+FIGURE 1.4 Operational definitions are used to link concepts with con-
crete observations. Do you think the examples given are reasonable opera-
tional definitions of frustration and aggression? Operational definitions
vary in how well they represent concepts. For this reason, many different
experiments may be necessary to draw clear conclusions abour hypothe-

sized relationships in psychology.

Operational definitions allow abstract ideas to be tested in real-
world terms. (See +Figure 1.4.) For example, you might define
frustration as “interrupting an adult before he or she can finish
a puzzle and win a $100 prize.” And aggression might be de-
fined as “the number of times a frustrated individual insults the
person who prevented work on the puzzle.”

Clever Hans Several steps of the scientific method can be il-
lustrated with the story of Clever Hans, a famous “wonder
horse” (Rosenthal, 1965). Clever Hans seemed to solve diffi-
cult math problems, which he answered by tapping his hoof.
If you asked Hans, “What is 12 times 2, minus 18,” Hans
would tap his hoof six times. This was so astonishing that a
scientist decided to find out if Hans really could do arith-
metic. Assume that you are the scientist and that you are just
itching to discover how Hans really does his trick.

CAN A HORSE ADD?

Your investigation of Hans’s math skills would
probably begin with careful observation of both the
horse and his owner. Assume that these observa-
tions fail to reveal any obvious cheating. Then the
problem becomes more clearly defined: What signals
Hans to start and stop tapping his hoof? Your first
hypothesis might be that the owner is giving Hans a
signal. Your proposed zest would be to make the
owner leave the room. Then someone else could ask
Hans questions. Your test would either confirm or
deny the owner’s role. This evidence would support
or eliminate the cheating hypothesis. By changing
the conditions under which you observe Hans, you
have controlled the situation to gain more informa-
tion from your observations.

Incidentally, Hans could still answer when his owner was
out of the room. But a brilliant series of controlled observa-
tions revealed Hans’s secret. If Hans couldn’t see the ques-
tioner, he couldn’t answer. It seems that questioners always
lowered their heads (to look at Hans’s hoof) after asking a
question. This was Hans’s cue to start tapping. When Hans
had tapped the correct number, a questioner would always
look up to see if Hans was going to stop. This was Hans’s cue
to stop tapping!

Theories What about theory building? Since Clever Hans’s
ability to do math was an isolated problem, no theorizing was
involved. However, in actual research, a theory acts as a map
of knowledge. Good theories summarize observations, ex-
plain them, and guide further research (+Fig. 1.5). Without
theories of forgetting, personality, stress, mental illness, and

the like, psychologists would drown in a sea of disconnected
facts (Stanovich, 2001).

Publication Scientific information must always be publicly
available. The results of psychological studies are usually pub-
lished in professional journals. (See aTable 1.4.) That way,

-

Observation
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\ 4
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Test hypothesis
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+FIGURE 1.5 Psychologists use the logic of science to answer questions
about behavior. Specific hypotheses can be tested in a variety of ways, in-
cluding naturalistic observation, correlational studies, controlled experi-
ments, clinical studies, and the survey method. Psychologists revise their
theories to reflect the evidence they gather. New or revised theories then
lead to new observations, problems, and hypotheses.
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ATABLE 1.4 Outline of a Research Report

e Abstract Research reports begin with a very brief summary of the
study and its findings. The abstract allows you to get an overview with-
out reading the entire article.

¢ |ntroduction The introduction describes the question to be investi-
gated. It also provides background information by reviewing prior
studies on the same or related topics.

e Method This section tells how and why observations were made. It also
describes the specific procedures used to gather data. That way, other
researchers can repeat the study to see if they get the same results.

e Results The outcome of the investigation is presented. Data may be
graphed, summarized in tables, or statistically analyzed.

e Discussion The results of the study are discussed in relation to the
original question. Implications of the study are explored and further
studies may be proposed.

anyone willing to make appropriate observations can see
whether or not a claim is true (Schick & Vaughn, 2001).

Summary Now let’s summarize more realistically. All the ba-
sic elements of the scientific method are found in the exam-

ple that follows.

Observation: Suzanne, a psychologist, observes that some
business managers seem to experience less work-related
stress than others do.

Defining a Problem: Suzanne’s problem is to identify the
ways in which high-stress and low-stress managers are
different.

Observation: Suzanne carefully questions managers about
how much stress they experience. These additional ob-
servations suggest that low-stress managers feel they
have more control over their work.

Proposing a Hypothesis: Suzanne hypothesizes that hav-
ing control over difficult tasks reduces stress.

Gathering Evidence/Testing the Hypothesis: Suzanne
designs an experiment in which people must solve a se-
ries of very difficult problems. In one group, people
solve the problems at a forced pace, dictated by
Suzanne. In another group, they are allowed to set the
pace themselves. While working, the second group re-
ports lower stress levels than the first did. This suggests
that Suzanne’s hypothesis is correct.

Publishing Results: In a scholarly article, Suzanne care-
fully describes the question she investigated, the meth-
ods she used, and the results of her experiment. The
article is published in the Journal of Clinical Psychology.

Theory Building: Drawing on the results of similar ex-
periments, Suzanne and other psychologists create a
theory to explain why having control over a task helps
reduce stress.

Research Methods

Psychologists gather evidence and test hypotheses in many
ways: They observe behavior as it unfolds in natural settings
(naturalistic observation); they make measurements to dis-
cover relationships between events (correlational method);
they use the powerful technique of controlled experimenta-
tion (experimental method); they study psychological prob-
lems and therapies in clinical settings (clinical method); and
they use questionnaires to poll large groups of people (survey
method). Let’s see how each of these is used to advance psy-
chological knowledge.

Naturalistic Observation—
Psychology Steps Out!

Psychologists sometimes actively observe behavior in a nat-
ural setting (the typical environment in which a person or an-
imal lives). The work of Jane Goodall provides a good exam-
ple. She and her staff have been observing chimpanzees in
Tanzania since 1960. A quote from her book, I the Shadow
of Man, captures the excitement of a scientific discovery:

Quickly focusing my binoculars, I saw that it was a
single chimpanzee, and just then he turned my di-
rection . . . . He was squatting beside the red earth
mound of a termite nest, and as I watched I saw
him carefully push a long grass stem into a hole in
the mound. After a moment he withdrew it and
picked something from the end with his mouth. I
was too far away to make out what he was eating,
but it was obvious that he was actually using a grass
stem as a tool (+Fig. 1.6). (Excerpt from /n the
Shadow of Man by Jane Goodall. Copyright ©
1971 by Hugo and Jane van Lawick-Goodall.
Reprinted by permission of Houghton Mifflin
Company. All rights reserved.)

Notice that naturalistic observation only provides de-
scriptions of behavior. In order to explain observations we may

Theory A system of ideas designed to interrelate concepts and facts in
a way that summarizes existing data and predicts future observations.
Naturalistic observation Observing behavior as it unfolds in natural
settings.

Correlational method Making measurements to discover relationships
between events.

Experimental method Investigating behavior through controlled
experimentation.

Clinical method Studying psychological problems and therapies in
clinical settings.

Survey method Using questionnaires and surveys to poll large groups
of people.
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+FIGURE 1.6 A special moment in Jane Goodall’s
naturalistic study of chimpanzees. A chimp uses a
grass stem 1o extract a meal from a termite nest.
Goodall’s work also documented the impor-

tance of long-term emotional bonds be-
tween chimpanzee mothers and their

offspring, as well as fascinating differ-
ences in the behavior and “personali-
ties” of individual chimps (Goodall,

1990). (Photo by Baron Hugo van
Lawick. © National Geographic
Society.)

need information from other research methods. Just the
same, Goodall’s discovery helped us realize that humans are
not the only tool-making animals (Lavallee, 1999).

Chimpanzees in zoos use objects as tools. Doesn’t that show
the same thing? Not necessarily. Naturalistic observation al-
lows us to study behavior that hasn’t been tampered with by
outside influences. Only by observing chimps in their natural
environment can we tell if they use tools without human in-
terference.

Limitations

Doesn’t the presence of human observers affect the animals be-
havior? Yes. The observer effect is a major problem. The
observer effect refers to changes in a subject’s behavior caused
by an awareness of being observed. Naturalists must be very
careful to keep their distance and avoid “making friends”
with the animals they are watching. Likewise, if you are in-
terested in schoolyard bullying, you can’t simply stroll onto a
playground and start taking notes. As a stranger, your pres-
ence would probably change children’s behavior. When pos-
sible, this problem can be minimized by concealing the ob-
server. Another solution is to use hidden recorders. For
example, a naturalistic study of playground aggression was
done with video cameras and remote microphones (Pepler,
Craig, & Roberts, 1998).

Observer bias is a related problem in which observers see
what they expect to see or record only selected details. For in-
stance, teachers in one study were told to watch normal ele-
mentary school children who had been labeled (for the study)
as “learning disabled,” “mentally retarded,” “emotionally dis-
turbed,” or “normal.” Sadly, teachers gave the children very
different ratings, depending on the labels used (Foster &
Ysseldyke, 1976). In some situations, observer bias can have
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serious consequences. For example, psychotherapists tend
to get better results with the type of therapy they favor
(Lambert, 1999).

The Anthropomorphic Error A special mistake to avoid while
observing animals is the anthropomorphic (AN-thro-po-
MORE-fik) error. This is the error of attributing human
thoughts, feelings, or motives to animals—especially as a way
of explaining their behavior (Blumberg & Wasserman, 1995).
The temptation to assume that an animal is “angry,” “jealous,”
“bored,” or “guilty” can be strong, but it can lead to false con-
clusions. If you have pets at home, you probably already know
how difficult it is to avoid anthropomorphizing.

Recording Observations
Psychologists doing naturalistic studies make a special effort
to minimize bias by keeping a formal log of data and obser-
vations, called an observational record. As suggested in the
study of playground aggression, videotaping often provides
the best record of all (Pepler & Craig, 1995).

Despite its problems, naturalistic observation can supply
a wealth of information and raise many interesting questions.
In most scientific research it is an excellent starting point.

Correlational Studies—In Search
of the Perfect Relationship

Let’s say a psychologist notes an association between the IQs
of parents and their children, or between beauty and social
popularity, or between anxiety and test performance, or even
between crime and the weather. In each instance, two obser-
vations or events are correlated (linked together in an orderly
way).

A correlational study finds the degree of relationship, or
correlation, between two existing traits, behaviors, or events.
First, two factors of interest are measured. Then a statistical
technique is used to find their degree of correlation. (See the
Statistics Appendix near the end of this book for more infor-
mation.) For example, we could find the correlation between
the number of hours slept at night and afternoon sleepiness.
If the correlation is large, knowing how long a person sleeps
at night would allow us to predict his or her degree of sleepi-
ness in the afternoon. Likewise, afternoon sleepiness could be
used to predict the duration of nighttime sleep.

Correlation Coefficients

Houw is the degree of correlation expressed? The strength and di-
rection of a relationship can be expressed as a coefficient of
correlation. This is simply a number falling somewhere be-
tween +1.00 and —1.00 (see the Appendix). If the number
is zero or close to zero, the association between two measures
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Correlation
< Strength of relationship >
Perfect Very large Large Medium Small Zero Small Medium Large Very large Perfect
-1.00 -.75 -50 -30 -10 0.0 +.10  +.30 +50 +.75 +1.00

A

Perfect Medium No relationship Medium Perfect
negative negative positive positive
relationship relationship relationship relationship

+FIGURE 1.7 The correlation coefficient tells how strongly two measures are related. These graphs show a range of relationships between two measures, A
and B. If a correlation is negative, increases in one measure are associated with decreases in the other. (As B gets larger, A gets smaller.) In a positive corre-
lation, increases in one measure are associated with increases in the other. (As B gets larger, A gets larger.) The center-left graph (“medium negative rela-
tionship”) might result from comparing anxiety level (B) with test scores (A): Higher anxiety is associated with lower scores. The center graph (“no relation-
ship”) would result from plotting a person’s shoe size (B) and his or her I1Q (A). The center-right graph (“medium positive relationship”) could be a plot of
grades in high school (B) and grades in college (A) for a group of students: Higher grades in high school are associated with higher grades in college.

is weak or nonexistent. For example, the correlation between
shoe size and intelligence is zero. (Sorry, size 12 readers.) If
the correlation is +1.00, a perfect positive relationship exists;
if it is —1.00, a perfect negative relationship has been dis-
covered.

Correlations in psychology are rarely perfect. But the
closer the coefficient is to +1.00 or —1.00, the stronger the re-
lationship. For example, identical twins tend to have almost
identical IQs. In contrast, the IQs of parents and their children
are only generally similar. The correlation between the IQs of
parents and children is .35; between identical twins it’s .86.

What do the terms ‘positive” and ‘negative” correlation
mean? A positive correlation shows that increases in one
measure are matched by increases in the other (or decreases
correspond with decreases). For example, there is a positive
correlation between high school grades and college grades;
students who do better in high school tend to do better in
college (and the reverse). In a negative correlation, increases
in the first measure are associated with decreases in the sec-
ond (+Fig. 1.7). We might observe, for instance, that stu-
dents who watch many hours of television get lower grades
than those who watch few hours. (This is the well-known TV
zombie effect.)

Would that show that watching TV too much causes lower
grades? It might seem so, but we cannot be sure without per-
forming an experiment.

Correlation and Causation Correlational studies help us
discover relationships and make predictions. However, corre-
lation does not demonstrate causation (a cause-effect relation-
ship) (Meltzoft, 1998). It could be, for instance, that students
who are uninterested in their classes have more time for TV.
If so, then their lack of study and lower grades would both re-

sult from disinterest, not from excess TV watching. Just be-
cause one thing appears to be related to another does not
mean that a cause-and-effect connection exists.

Here is another example of mistaking correlation for cau-
sation: What if a psychologist discovers that the blood of pa-
tients with schizophrenia contains a certain chemical not
found in the general population? Does this show that the
chemical causes schizophrenia? It may seem so, but schizo-
phrenia could cause the chemical to form. Or, both schizo-
phrenia and the chemical might be caused by some unknown
third factor, such as the typical diet in mental hospitals. Just
because one thing appears to cause another does not confirm

Observer effect Changes in a person’s behavior brought about by an
awareness of being observed.

Observer bias The tendency of an observer to distort observations or
perceptions to match his or her expectations.

Anthropomorphic error The error of attributing human thoughts,
feelings, or motives to animals, especially as a way of explaining their
behavior.

Observational record A detailed summary of observed events or a
videotape of observed behavior.

Correlation The existence of a consistent, systematic relationship
between two events, measures, or variables.

Correlational study A non-experimental study designed to measure
the degree of relationship (if any) between two or more events,
measures, or variables.

Coefficient of correlation A statistical index ranging from —1.00 to
+1.00 that indicates the direction and degree of correlation.

Positive correlation A statistical relationship in which increases in
one measure are matched by increases in the other (or decreases
correspond with decreases).

Negative correlation A statistical relationship in which increases in
one measure are matched by decreases in the other.

Causation The act of causing some effect.
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that it does. The best way to be confident that a cause-and-
effect relationship exists is to perform a controlled experi-

ment. You'll learn how in the next section.

Summary

Scientific research provides the highest quality informa-
tion about behavior.

* In the scientific method, systematic observation is used
to test hypotheses about behavior and mental events.

* The results of scientific studies are made public so that
others can evaluate them, learn from them, and use
them to produce further knowledge.

* Important elements of a scientific investigation include
observing, defining a problem, proposing a hypothesis,
gathering evidence/testing the hypothesis, publishing
results, and forming a theory.

BUILDER

Relate
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Concepts must be defined operationally before they
can be studied empirically.

Naturalistic observation is a starting place in many in-
vestigations.

Three problems with naturalistic observation are the ef-
fects of the observer on the observed, observer bias, and
an inability to explain observed behavior.

In the correlational method, relationships between two
traits, responses, or events are measured.

A correlation coefficient is computed to gauge the
strength of the relationship. Correlations allow predic-
tion, but they do not demonstrate cause-and-effect
connections.

Cause-and-effect relationships are best identified by
controlled experiments.

Research Methods, Naturalistic Observation, and Correlation

You probably hypothesize daily about why
people act the way they do. Do you seek to
verify your hypotheses? Usually we closely
observe others to determine if our “edu-
cated guesses” about them are correct. But
casual observation can be misleading. To
really test a hypothesis, systematic observa-
tion and formal research methods are
necessary.

Learning Check

1. Most of psychology can rightfully be
called common sense because psycholo-
gists prefer naturalistic observation to
controlled observation. T or F?

2. A psychologist does a study to see if
having control over difficult tasks re-
duces stress. In the study he will be test-
ing an
a. experimental hypathesis b. operational
definition ¢. empirical definition d. an-
thropamorphic theory

3. Two major problems in naturalistic ob-
servation are the effects of the observer
and observer bias. T or F?

4. The

fallacy involves attributing human feel-
ings and motives to animals.

5. Correlation typically does not demon-
strate causation. T or F?

6. Which correlation coefficient represents

the strongest relationship?
a. —0.86 b. +0.66 ¢. +0.10 d. +0.09

Critical Thinking

7.

8.

Can you think of some additional “com-
monsense” statements that contradict
each other?

Adults who often ate Frosted Flakes ce-
real as children now have half the cancer
rate seen in adults who never ate
Frosted Flakes. What do you think ex-
plains this strange correlation?

ANSWERS
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Psychologists want to be able explain whywe act the way we do.
Sometimes this can be achieved by using naturalistic observa-
tion or correlations. However, we must usually do an experiment
to discover the causes of behavior. Experiments bring cause-
and-effect relationships into sharp focus, allowing us to answer
the important “why” questions in psychology.

The Psychology Experiment—
Where Cause Meets Effect

Survey Question How is an experiment performed?

The most powerful research tool is an experiment (a formal
trial undertaken to confirm or disconfirm a hypothesis). Psy-
chologists carefully control experimental conditions to iden-
tify cause-and-effect relationships. To perform an experiment
you would do the following:

1. Directly vary a condition you think might affect be-
havior.

2. Create two or more groups of subjects. These groups
should be alike in all ways excepr the condition you are
varying.

3. Record whether varying the condition has any effect
on behavior.

Assume that you want to find out if hunger affects mem-
ory. First, you would form two groups of people. Then you
could give the members of one group a memory test while
they are hungry. The second group would take the same test
after eating a meal. By comparing average memory scores for
the two groups, you could tell if hunger affects memory.

As you can see, the simplest psychological experiment is
based on two groups of subjects (animals or people whose
behavior is investigated). One group is called the experimen-
tal group; the other becomes the control group. The control
group and the experimental group are treated exactly alike ex-
cept for the condition you intentionally vary. This condition

is called the independent variable.

Variables and Groups

A variable is any condition that can change and that might
affect the outcome of the experiment. Identifying causes and
effects in an experiment involves three types of variables:

1. Independent variables are conditions altered or varied
by the experimenter, who sets their size, amount, or
value. Independent variables are suspected causes for
differences in behavior.

—p—

The Psychology Experiment

2. Dependent variables measure the results of the experi-
ment. That is, they reveal the ¢ffécss that independent
variables have on behavior. Such effects are often re-
vealed by measures of performance, such as test scores.

3. Extraneous variables are conditions that a researcher
wishes to prevent from affecting the outcome of the
experiment.

We can apply these terms to our hunger/memory exper-
iment in this way: Hunger is the independent variable—we
want to know if hunger affects memory. Memory (defined by
scores on the memory test) is the dependent variable—we
want to know if the ability to memorize depends on how
hungry a person is. All other conditions that could affect
memory scores are extraneous. Examples are the number of
hours slept the night before the test, intelligence, or difficulty
of the questions.

As you can see, an experimental group consists of sub-
jects exposed to the independent variable (hunger in the pre-
ceding example). Members of the control group are exposed
to all conditions except the independent variable.

Let’s examine another simple experiment. Suppose you
notice that you seem to study better while listening to music.
This suggests the hypothesis that music improves learning.
We could test this idea by forming an experimental group
that studies with music. A control group would study with-
out music. Then we could compare their scores on a test.

Is a control group really needed? Can’t people just study with
music on to see if they do better? Without a control group it
would be impossible to tell if music had any effect on learn-
ing. The control group provides a point of reference for com-

Experiment A formal trial undertaken to confirm or disconfirm a fact or
principle.

Experimental subjects Humans or animals whose behavior is
investigated in an experiment.

Variable Any condition that changes or can be made to change; a
measure, event, or state that may vary.

Independent variable In an experiment, the condition being
investigated as a possible cause of some change in behavior. The values
that this variable takes are chosen by the experimenter.

Dependent variable In an experiment, the condition (usually a
behavior) that is affected by the independent variable.

Extraneous variables Conditions or factors excluded from influencing
the outcome of an experiment.

Experimental group In a controlled experiment, the group of subjects
exposed to the independent variable or experimental condition.

Control group In a controlled experiment, the group of subjects
exposed to all experimental conditions or variables except the
independent variable.

37
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conTRoL GRouP

Courtesy of Peter S. Mueller

parison with scores of the experimental group. If the average
test score of the experimental group is higher than the aver-
age of the control group, we can conclude that music im-
proves learning. If there is no difference, it’s obvious that the
independent variable had no effect on learning.

In this experiment, the amount learned (indicated by
scores on the test) is the dependent variable. We are asking,
Does the independent variable affect the dependent variable?
(Does music affect or influence learning?)

Experimental Control How do we know that the people in one
group aren’t more intelligent than those in the other group? 1t’s
true that personal differences might affect the experiment.
However, they can be controlled by randomly assigning peo-
ple to groups. Random assignment means that a subject has
an equal chance of being in either the experimental group or
the control group. Randomization evenly balances personal
differences in the two groups. In our musical experiment, this
could be done by simply flipping a coin for each subject:
Heads, and the subject is in the experimental group; tails, it’s
the control group. This would result in few differences in the
number of people in each group who are geniuses or dunces,
hungry, hung-over, tall, music lovers, or whatever.

Other extraneous, or outside, variables—such as the
amount of study time, the sex of subjects, the temperature in
the room, the time of day, the amount of light, and so
forth—must also be prevented from affecting the outcome of
an experiment. But how? Usually this is done by making all
conditions (except the independent variable) exactly alike for
both groups. When all conditions are the same for both
groups—except the presence or absence of music—then a dif-
ference in the amount learned must be caused by the music
(+Fig. 1.8). (Psychology experiments sometimes raise ethical
questions. See “That’s Interesting, But Is It Ethical” for more
information.)

Cause and Effect Now let’s summarize. In an experiment
two or more groups of subjects are treated differently with re-
spect to the independent variable. In all other ways they are
treated the same. That is, extraneous variables are equalized
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+FIGURE 1.8 Elements of a simple psychological experiment to assess the
effects of music during study on test scores.

Dependent Variable

Experimental Group

Control Group —

@ Extraneous Variables
@ Independent Variable

+FIGURE 1.9 Experimental control is achieved by balancing extraneous
variables for the experimental group and the control group. For example,
the average age (A), education (B), and intelligence (C) of group mem-
bers could be made the same for both groups. Then we could apply the
independent variable to the experimental group. If their behavior (the
dependent variable) changes (in comparison with the control group),

the change must be caused by the independent variable.

for all groups. The effect of the independent variable (or vari-
ables) on some behavior (the dependent variable) is then
measured. In a carefully controlled experiment, the indepen-
dent variable is the only possible cause for any effect noted in
the dependent variable. This allows clear cause-and-effect
connections to be identified (+Fig. 1.9).
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Three areas of ethical concern in behav-
ioral research are the use of deception, in-
vasion of privacy, and the risk of /asting
harm. Deception and potential harm are il-
lustrated by a classic study of obedience.
Subjects were ordered to give what they
thought were painful electric shocks to
another person (no shocks were actually
given) (Milgram, 1974). Believing that they
had hurt someone, many people left the ex-

ATABLE 1.5 Basic Ethical Guidelines

for Psychological Researchers

—~Do no harm.

—Accurately describe risks to potential subjects.

—Ensure that participation is voluntary.

—NMinimize any discomfort to participants.

—Maintain confidentiality.

—Do not unnecessarily invade privacy.

—Use deception only when absolutely necessary.

—Remove any misconceptions caused by deception (debrief).
—Provide results and interpretations to participants.

—Treat participants with dignity and respect.

Placeho Effects, Sugar Pills,
and Saltwater

Now let’s do an experiment to see if the drug amphetamine
(a stimulant) affects learning: Before studying, members of
our experimental group take an amphetamine pill. Control
group members get nothing. Later, we assess how much each
subject learned. Does this experiment seem valid? Actually, it
is seriously flawed.

Why? The experimental group took the drug and the control
group didn’t. Differences in the amount they learned must have
been caused by the drug, right? No, because the drug wasn't
the only difference between the groups. People in the experi-
mental group swallowed a pill, and control subjects did not.
Without using a placebo (plah-SEE-bo), it is impossible to
tell if the drug affects learning. It could be that those who
swallowed a pill expected to do better. This alone might have
affected their performance, even if the pill didn’t.

periment shaken and upset. A few suffered
guilt and distress for some time afterward.

Such experiments raise serious ethical
questions. Did the information gained justify
the emotional costs? Was deception really
necessary? As a reply to such questions,
American Psychological Association guide-
lines state that: “Psychologists must carry
out investigations with respect for the peo-
ple who participate and with concern for
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That's Interesting, But Is It Ethical?

their dignity and welfare.” Similar guidelines
apply to animals, where investigators are ex-
pected to “ensure the welfare of animals and
treat them humanely” (“Ethical,” 2002). (See
ATable 1.5.) To assure this, most university
psychology departments have ethics commit-
tees that oversee research. Nevertheless, no
easy answers exist for the ethical questions
raised by psychology, and debate about spe-
cific experiments is likely to continue.

What is a placebo? Why would it make a difference? A
placebo is a fake drug. Inactive substances such as sugar pills
and saline (saltwater) injections are commonly used as place-
bos. If a placebo has any effect, it must be based on sugges-
tion, rather than chemistry (Quitkin, 1999).

The placebo effect (changes in behavior caused by belief
that one has taken a drug) can be powerful. For instance, a
saline injection is 70 percent as effective as morphine in re-
ducing pain. That's why doctors sometimes prescribe place-
bos. Placebos have been shown to affect pain, anxiety, de-
pression, alertness, tension, sexual arousal, cravings for
alcohol, and many other processes (Kirsch & Lynn, 1999).

How could an inert substance have any effect? Placebos al-
ter our expectations about our own emotional and physical
reactions. Because we associate taking medicine with feeling
better, we expect placebos to make us feel better, too (Stewart-
Williams, 2004). After a person takes a placebo, there is a re-
duction in brain activity linked with pain, so the effect is not

imaginary (Wager et al., 2004).

Controlling Placebo Effects To control for placebo effects,
we could use a single-blind experiment. In this case, subjects
do not know if they are receiving a real drug or a placebo. All
subjects get a pill or injection. People in the experimental
group get a real drug and the control group gets a placebo.

Random assignment The use of chance (for example, flipping a coin)
to assign subjects to experimental and control groups.

Placebo An inactive substance given in the place of a drug in
psychological research or by physicians who wish to treat a complaint
by suggestion.

Placebo effect Changes in behavior due to expectations that a drug
(or other treatment) will have some effect.

Single-blind experiment An arrangement in which subjects remain
unaware of whether they are in the experimental group or the control
group.
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The placebo effect is a major factor in medical treatments. Would you also
expect the placebo effect to occur in psychotherapy? (It does, which com-
plicates studies on the effectiveness of new psychotherapies.)

Because subjects are blind as to whether they received the
drug, their expectations are the same. Any difference in their
behavior must be caused by the drug.

Keeping subjects “blind” is not necessarily enough, how-
ever. In a double-blind experiment neither subjects nor exper-
imenters know who received a drug and who took a placebo.
This keeps researchers from unconsciously influencing sub-
jects. Typically, someone else prepares the pills or injections so
that experimenters don’t know until after testing who got what.
Double-blind testing has shown that about 50 percent of the
effectiveness of antidepressant drugs, such as the “wonder
drug” Prozac, is due to the placebo effect (Kirsch & Sapirstein,
1998). Much of the popularity of herbal health remedies is also
based on the placebo effect (Seidman, 2001).

Sometimes researchers themselves affect experiments by in-
fluencing the behavior of their subjects. Let’s see how this occurs.

The Experimenter Effect

How could a researcher influence subjects? The experimenter
effect (changes in behavior caused by the unintended influ-
ence of an experimenter) is a common problem. In essence,

experimenters run the risk of finding what they expect to
find. This occurs because humans are very sensitive to hints
about what is expected of them (Rosenthal, 1994).

The experimenter effect even applies outside the labora-
tory. Psychologist Robert Rosenthal (1973) reports an exam-
ple of how expectations influence people: At the U.S. Air
Force Academy Preparatory School, 100 airmen were ran-
domly assigned to five different math classes. Their teachers
did not know about this random placement. Instead, each
teacher was told that his or her students had unusually high
or low ability. Students in the classes labeled “high ability”
improved much more in math scores than those in “low-
ability” classes. Yet, initially, all of the classes had students of
equal ability.

Apparently, the teachers subtly communicated their
expectations to students. Most likely, they did this through
tone of voice, body language, and by giving encouragement
or criticism. Their “hints,” in turn, created a self-fulfilling
prophecy that affected the students. A self-fulfilling
prophecy is a prediction that prompts people to act in ways
that make the prediction come true. For instance, many
teachers underestimate the abilities of ethnic minority
children, which hurts the students’ chances for success
(Weinstein, Gregory, & Strambler, 2004). In short, people
sometimes become what we prophesy for them. It is wise to
remember that others tend to live up or down to our
expectations for them (Jussim & Eccles, 1992; Madon,
Jussim, & Eccles, 1997).

Summary

Experiments involve two or more groups of subjects
that differ only with regard to the independent variable.

¢ Effects on the dependent variable are then measured.
All other conditions (extraneous variables) are held
constant.

¢ DPsychological experiments are set up so the independent
variable is the only possible cause of a change in the de-
pendent variable. In this way, clear cause-and-effect
connections can be identified.

* The placebo effect is a problem in some studies, espe-
cially in experiments involving drugs, but double-blind
testing allows us to draw valid conclusions.

* A related problem is the experimenter effect (a ten-
dency for experimenters to unconsciously influence the
outcome of an experiment). Expectations can create a
self-fulfilling prophecy, in which a person changes in
the direction of the expectation.

¢ Psychological research must be done ethically, in
order to protect the rights, dignity, and welfare of
participants.
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Relate

In a sense, we all conduct little experiments
to detect cause-and-effect connections. If
you are interested in gardening, for exam-
ple, you might try adding plant food to one
bed of flowers but not another. The question
then becomes, Does the use of plant food
(the independent variable) affect the size of
the flowers (the dependent variable)? By
comparing unfed plants (the control group)
to those receiving plant food (the experi-
mental group) you could find out if plant
food is worth using. Can you think of at
least one informal experiment you've run in
the last month? What were the variables?
What was the outcome?

Learning Check

1. To understand cause and effect, a simple
psychological experiment is based on
creating two groups: the

group and

the group.

The Psychology Experiment

2. There are three types of variables
to consider in an experiment:
variables
(which are manipulated by the experi-
menter);
variables (which measure the outcome
of the experiment); and

variables
(factors to be excluded in a particular
experiment).

3. A researcher performs an experiment
to learn if room temperature affects
the amount of aggression displayed
by college students under crowded
conditions in a simulated prison
environment. In this experiment, the
independent variable is which of the

following?
a. room temperature  b. the amount of
aggression  c¢. crowding  d. the simu-

lated prison environment

Module 1.5 THE PSYCHOLOGY EXPERIMENT

4. A procedure used to control both the
placebo effect and the experimenter ef-
fect in drug experiments is the
a. correlation method  b. extraneous
prophecy c¢. double-blind technique
d. random assignment of subjects

Critical Thinking

5. There is a loophole in the statement,
“I've been taking vitamin C tablets, and |
haven't had a cold all year. Vitamin C is
great!” What is the loophole?

6. How would you determine if sugary

breakfasts affect children’s activity levels
and their ability to learn in school?

7. People who believe strongly in astrology

have personality characteristics that ac-
tually match, to a degree, those pre-
dicted by their astrological signs. Can
you explain why this occurs?

ANSWERS
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Double-blind experiment An arrangement in which both subjects and
experimenters are unaware of whether subjects are in the experimental
group or the control group.

Experimenter effect Changes in subjects’ behavior caused by the
unintended influence of an experimenter’s actions.

Self-fulfilling prophecy A prediction that prompts people to act in
ways that make the prediction come true.

41
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It can be difficult or impossible to study mental disorders, such
as depression or psychosis, with the experimental method. In
such cases, the clinical method may be used. Likewise, ques-
tions about the behavior of large groups of people are often
best answered with the survey method. Despite their various
strengths and weaknesses, all research methods have one
thing in common: They are ultimately based on critical thinking
and the active evaluation of ideas.

The Clinical Method—
Data by the Case

Survey Question What other research methods do psycholo-
gists use?

It can be difficult or impossible to use the experimental
method to study mental disorders, such as depression or psy-
chosis. Many experiments are impractical, unethical, or im-
possible to do. In such instances, a case study (an in-depth
focus on a single subject) may be the best source of infor-
mation. Clinical psychologists rely heavily on case studies,
especially as a way to investigate rare or unusual problems.

Case studies may sometimes be thought of as natural clin-
ical tests (accidents or other natural events that provide psy-
chological data). Gunshot wounds, brain tumors, accidental
poisonings, and similar disasters have provided much informa-
tion about the human brain. One remarkable case from the
history of psychology is reported by Dr. J. M. Harlow (1868).
Phineas Gage, a young foreman on a work crew, had a
13-pound steel rod blown through the front of his brain by a
dynamite explosion (+Fig. 1.10). Amazingly, he survived the
accident. Within 2 months Gage could walk, talk, and move
normally. But the injury forever changed his personality. In-
stead of the honest and dependable worker he had been be-
fore, Gage became a surly, foul-mouthed liar. Dr. Harlow
carefully recorded all details of what was perhaps the first in-
depth case study of an accidental frontal lobotomy (the de-
struction of front brain matter).

When a Los Angeles carpenter named Michael Melnick
suffered a similar injury, he recovered completely, with no
lasting ill effects. Melnick’s very different reaction to a sim-
ilar injury shows why psychologists prefer controlled exper-
iments and often use lab animals for studies of the brain.
Case studies lack formal control groups, which limits the
conclusions that can be drawn. Nonetheless, case studies are

42
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Clinical and Survey Methods,
Critical Thinking

+FIGURE 1.10 Some of the earliest information on the effects of damage
to frontal areas of the brain came from a case study of the accidental in-
jury of Phineas Gage.

especially valuable for studying rare events, such as unusual
mental disorders, childhood “geniuses,” or “rampage” school
shootings (Harding, Fox, & Mehta, 2002). Also, case studies
of psychotherapy have provided many useful ideas about how
to treat emotional problems (Hersen, 2002).

Case studies can provide special opportunities to answer
interesting questions. For instance, a classic case study in psy-
chology concerns four identical quadruplets, known as the
Genain sisters. In addition to having identical genes, all four
women became schizophrenic before age 25 (Rosenthal &
Quinn, 1977). The Genains, who are now in their late 60s,
have been in and out of mental hospitals all their lives. The
fact that they share identical genes suggests that mental dis-
orders are influenced by heredity. The fact that some of the
sisters are more disturbed than others suggests that environ-
mental conditions also affect mental illness. Indeed, Myra,
the least ill of the four, was the only sister who was able to
avoid her father, an alcoholic who terrorized, spied on, and
sexually molested the girls. (See Chapter 13 for more infor-
mation about the causes of schizophrenia.)

The Genain sisters have been studied for 40 years. The
chances of four identical quads all becoming schizophrenic
are about one in 1.5 billion. Thus, cases like theirs provide in-



012-051_CHO1l Coon.gxd 5/24/05 8:23 PM Page 43

—p—

Module 1.6 CLINICAL AND SURVEY METHODS, CRITICAL THINKING 43

Nonrandom Sample
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Random Sample
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+FIGURE 1.1 If you were conducting a survey in which a person’s height might be an important variable, the upper, non-random sample would be
very unrepresentative. The lower sample, selected using a table of random numbers, better represents the group as a whole.

sights that can’t be obtained by any other means (Edwards,
1998; Mirsky et al., 2000).

Survey Method—
Here, Have a Sample

Sometimes psychologists would like to ask everyone in the
world a few well-chosen questions: “Do you drink alcoholic
beverages? How often per week?” “What form of discipline
did your parents use when you were a child?” “What is the
most creative thing youve done?” The answers to such ques-
tions can reveal much about behavior. But because it is im-
possible to question everyone, doing a survey is often more
practical.

In the survey method, public polling techniques are used
to answer psychological questions (Tourangeau, 2004). Typi-
cally, people in a representative sample are asked a series of
carefully worded questions. A representative sample is a
small group that accurately reflects a larger population. A
good sample must include the same proportion of men,
women, young, old, professionals, blue-collar workers, Re-
publicans, Democrats, whites, African Americans, Latinos,
Asians, and so on, as found in the population as a whole.

A population is an entire group of animals or people be-
longing to a particular category (for example, all college stu-
dents or all married women). Ultimately, we are interested in
entire populations. But by selecting a smaller sample, we can
draw conclusions about the larger group without polling each
and every person. Representative samples are often obtained
by randomly selecting who will be included (+Fig. 1.11).
(Notice that this is similar to randomly assigning subjects to
groups in an experiment.)

How accurate is the survey method? Modern surveys like
the Gallup and Harris polls are quite accurate. The Gallup
poll has erred in its election predictions by only 1.5 percent
since 1954. However, if a survey is based on a biased sample,
it may paint a false picture. A biased sample does not accu-
rately reflect the population from which it was drawn. Surveys
done by magazines, websites, and online information services
are often quite biased. Surveys on the use of illicit drugs done
by Cosmopolitan and High Times would probably produce very
different results—neither of which would represent the gen-
eral population. That’s why psychologists using the survey
method go to great lengths to ensure that their samples are
representative. Fortunately, people can often be polled by tele-
phone, which makes it easier to obtain large samples. Even if
one person out of three refuses to answer survey questions, the
results are still likely to be valid (Krosnick, 1999).

Internet Surveys Recently, psychologists have started doing
surveys and experiments on the Internet. Web-based research
has the advantage of low cost and it can reach very large
groups of people. Internet studies have provided interesting
information about topics such as anger, decision making,

Case study An in-depth focus on all aspects of a single person.
Natural clinical test An accident or other natural event that allows
the gathering of data on a psychological phenomenon of interest.
Survey method The use of public polling techniques to answer
psychological questions.

Representative sample A small, randomly selected part of a larger
population that accurately reflects characteristics of the whole
population.

Population An entire group of animals or people belonging to a
particular category (for example, all college students or all married
women).
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racial prejudice, what disgusts people, religion, sexual atti-
tudes, and much more. Biased samples can limit web-based
research, but psychologists are finding ways to gather valid
information with it (Gosling et al., 2004).

Social Desirability Even well-designed surveys may be limited
by another problem. If a psychologist were to ask you detailed
questions about your sexual history and current sexual behavior,
how accurate would your replies be? Would you exaggerate?
Would you be embarrassed? Replies to survey questions are not
always accurate or truthful. Many people show a distinct cour-
tesy bias (a tendency to give “polite” or socially desirable an-
swers). For example, answers to questions concerning sex,
drinking or drug use, income, and church attendance tend to
be less than truthful. Likewise, the week after an election, more
people will say they voted than actually did (Krosnick, 1999).

Summary Despite their limitations, surveys frequently pro-
duce valuable information. For instance, the survey method
was used to find out how often sexual harassment occurs and
to raise public awareness about the problem (Janus & Janus,
1993). To sum up, the survey method can be a powerful re-
search tool. Like other methods, it has limitations, but new
techniques and strategies are providing valuable information
about our behavior (Tourangeau, 2004).

Science and Critical Thinking—
Healthy Skepticism

Survey Question What is critical thinking?

Is so much emphasis on research really necessary in psychology?
In a word, yes. As we have seen, science is a powerful way of
asking questions about the world and getting trustworthy an-
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swers. Your awareness of this fact should help make you a
more critical observer of human behavior. ATable 1.6 sum-
marizes many of the important ideas we have covered.

Most of us would be skeptical when buying a used car.
But all too often, we may be tempted to “buy” outrageous
claims about topics such as dowsing, the occult, the Bermuda
Triangle, UFOs, Tarot cards, healing crystals, and so forth.
Likewise, most of us easily accept our ignorance of sub-
atomic physics. But because we deal with human behavior
every day, we tend to think that we already know what is true
in psychology.

For these and many more reasons, learning to think crit-
ically is one of the lasting benefits of a college education.
Critical thinking refers to an ability to evaluate, compare, an-
alyze, critique, and synthesize information. Critical thinkers
are willing to ask the hard questions and challenge conven-
tional wisdom. For example, many people believe that pun-
ishment (a spanking) is a good way to reinforce learning in
children. Actually, nothing could be farther from the truth
(Gershoff, 2002). That’s why a critical thinker would imme-
diately ask: “Does punishment work? If so, when? Under
what conditions does it not work? What are its drawbacks?
Are there better ways to guide learning?”

Thinking about Behavior

The core of critical thinking is a willingness to actively evalu-
ate ideas. Critical thinkers analyze the evidence supporting
their beliefs and probe for weaknesses in their reasoning. They
question assumptions and look for alternate conclusions. True
knowledge, they recognize, comes from constantly revising
our understanding of the world. As Susan Blackmore (2001)
said when her studies caused her to abandon some long-held
beliefs, “Admitting you are wrong is always hard—even
though it’s a skill that every psychologist has to learn.”

A74ABLE 1.6 Comparison of Psychological Research Methods

ADVANTAGES
Naturalistic Behavior is observed in a natural setting; much information is ob-
Observation tained, and hypotheses and questions for additional research are
formed
Correlational ~ Demonstrates the existence of relationships; allows prediction; can
Method be used in lab, clinic, or natural setting
Experimental  Clear cause-and-effect relationships can be identified; powerful con-
Method trolled observations can be staged; no need to wait for natural event
Clinical Takes advantage of “natural clinical trials” and allows investigation
Method of rare or unusual problems or events
Survey Allows information about large numbers of people to be gathered;
Method can address questions not answered by other approaches

DISADVANTAGES

Little or no control is possible; observed behavior may be altered by
the presence of the observer; observations may be biased; causes
cannot be conclusively identified

Little or no control is possible; relationships may be coincidental;
cause-and-effect relationships cannot be confirmed

May be somewhat artificial; some natural behavior not easily stud-
ied in laboratory (field experiments may avoid these objections)

Little or no control is possible; does not provide a control group for
comparison, subjective interpretation is often necessary, a single
case may be misleading or unrepresentative

Obtaining a representative sample is critical and can be difficult to
do; answers may be inaccurate; people may not do what they say or
say what they do
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Critical thinking is built upon four basic principles (Gill,
1991; Shore, 1990):

1. Few ‘truths” transcend the need for empirical testing. It is
true that religious beliefs and personal values may be held
without supporting evidence. But most other ideas can
be evaluated by applying the rules of logic and evidence.

2. Evidence varies in quality. Judging the quality of evi-
dence is crucial. Imagine that you are a juror in a
courtroom, judging claims made by two battling
lawyers. To decide correctly, you can’t just weigh the
amount of evidence. You must also critically evaluate
the quality of the evidence. Then you can give greater
weight to the most credible facts.

3. Authority or claimed expertise does not automatically
make an idea true. Just because a teacher, guru,
celebrity, or authority is convinced or sincere doesn’t
mean you should automatically believe her or him. It is
unscientific and self-demeaning to just take the word
of an “expert” without asking, “What evidence con-
vinced her or him? How good is it? Is there a better ex-
planation?” This is especially true of information on
the Internet, which is often inaccurate.

4. Critical thinking requires an open mind. Be prepared to
consider daring departures and go wherever the evidence
leads. However, it is possible to be so “open-minded”
that you simply become gullible. Critical thinkers try to
strike a balance between open-mindedness and healthy
skepticism. Being open-minded means that you consider
all possibilities before drawing a conclusion. It is the
ability to change your views under the impact of new
and more convincing evidence.

To put these principles into action, here are some ques-
tions to ask over and over again as you evaluate new infor-
mation (Bartz, 1990):

. What claims are being made?
. What test of these claims (if any) has been made?
. Who did the test? How good is the evidence?

What was the nature and quality of the tests? Are they
credible? Can they be repeated?

& w N =

5. How reliable and trustworthy were the investigators?
Do they have conflicts of interest? Do their findings
appear to be objective? Has any other independent re-
searcher duplicated the findings?

6. Finally, how much credibility can the claim be given?
High, medium, low, provisional?

A course in psychology naturally enriches thinking skills.
To add to the process, all upcoming modules include Critical
Thinking questions like the ones you have seen here. Tack-
ling these questions will sharpen your thinking abilities and

make learning more lively. For an immediate thinking chal-
lenge, let’s take a critical look at several non-scientific systems
that claim to explain behavior.

Pseudopsychologies—Palms,
Planets, and Personality

Survey Question How does psychology differ from false expla-

nations of behavior?

A pseudopsychology (SUE-doe-psychology) is any un-
founded system that resembles psychology. Many pseudopsy-
chologies give the appearance of science but are actually false.
(Pseudo means “false.”) Pseudopsychologies change little over
time because their followers avoid evidence that contradicts
their beliefs (Kelly & Saklofske, 1994). Scientists, in con-
trast, actively look for contradictions as a way to advance
knowledge. They are skeptical critics of their own theories
(Woodward & Goodstein, 1996).

Can you give some examples of false psychologies? Palmistry
is a pseudopsychology that claims lines on the hand reveal
personality traits and predict the future. Despite the over-
whelming evidence against this, palmists can still be found
separating the gullible from their money in many cities. A
similar false system is phrenology, which claims that personal-
ity traits are revealed by the shape of the skull. Phrenology

Bettmann/Corbis

Phrenology was an attempt to assess personality characteristics by exam-
ining various areas of the skull. Phrenologists used charts such as the one
shown here as guides. Like other pseudopsychologists, phrenologists made
no attempt to empirically verify their concepts.

Critical thinking An ability to evaluate, compare, analyze, critique, and
synthesize information.

Pseudopsychology Any false and unscientific system of beliefs and
practices that is offered as an explanation of behavior.
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was popularized in the nineteenth century by Franz Gall, a
German anatomy teacher. Modern research has long since
shown that bumps on the head have nothing to do with tal-
ents or abilities. In fact, the phrenologists were so far off that
they listed the part of the brain that controls hearing as a cen-
ter for “combativeness”!

At first glance, a pseudopsychology called graphology
might seem more reasonable. Graphologists claim that per-
sonality traits are revealed by handwriting. Based on such
claims, some companies use graphologists to select job candi-
dates. This is troubling because graphologists score close to
zero on tests of accuracy in rating personality (Ben-Shakhar
1986). In fact, graphologists do no better than un-
trained college students in rating personality and job perfor-
mance (Neter & Ben-Shakhar, 1989; Rafaeli & Klimoski,
1983). Even a graphological society recently concluded that
handwriting analysis should not be used to select people for
jobs (Simner & Goffin, 2003). (By the way, graphology’s fail-
ure at revealing personality should be separated from its value
for detecting forgeries.)

Graphology might seem harmless enough. However, this
false system has been used to determine who is hired, given bank
credit, or selected for juries. In these and similar situations,
pseudopsychologies do, in fact, harm people (Barker, 1993).

If pseudopsychologies have no scientific basis, how do they
survive and why are they popular? There are several reasons, all
of which can be illustrated by a critique of astrology.

et al.,

Problems in the Stars

Astrology is probably the most popular pseudopsychology.
Astrology holds that the positions of the stars and planets at
the time of one’s birth determine personality traits and affect
behavior. Like other pseudopsychologies, astrology has re-
peatedly been shown to have no scientific validity (Kelly,
1998, 1999; Stewart, 1996). The objections to astrology are

numerous and devastating:

1. The zodiac has shifted in the sky by one full constella-
tion since astrology was first set up. However, most as-
trologers simply ignore this shift. (In other words, if as-
trology calls you a Scorpio you are really a Libra, and
so forth.)

2. There is no connection between the “compatibility” of
couples” astrological signs and their marriage and di-
VoICe rates.

3. Studies have found no connection between astrological
signs and leadership, physical characteristics, career
choices, or personality traits.

4. Astrologers have failed to explain why the moment of
birth should be more important than the moment of
conception.

5. A study of more than 3,000 predictions by famous
astrologers found that only a small percentage were
fulfilled. These “successful” predictions tended to be
vague (“There will be a tragedy somewhere in the
east in the spring”) or easily guessed from current
events.

6. If astrologers are asked to match people with their
horoscopes, they do no better than would be expected
by chance (Kelly, 1999).

7. A few astrologers have tried to test astrology. Their re-
sults have been just as negative as those obtained by
critics. (Sources: Kelly, 1998, 1999; Martens & Trachet,
1998; Stewart, 1996.)

In short, astrology doesn’t work.
Then why does astrology often seem to work? The following

discussion tells why.

Uncritical Acceptance If you have ever had your astrolog-
ical chart done, you may have been impressed with its ap-
parent accuracy. However, such perceptions are typically
based on uncritical acceptance (the tendency to believe
positive or flattering descriptions of yourself). Many astro-
logical charts are made up of mostly flattering traits. Natu-
rally, when your personality is described in desirable terms,
it is hard to deny that the description has the “ring of
truth.” How much acceptance would astrology receive if a

birth sign read like this:

Virgo: You are the logical type and hate disorder.
Your nitpicking is unbearable to your friends. You
are cold, unemotional, and usually fall asleep while
making love. Virgos make good doorstops.

Positive Instances Even when an astrological description
contains a mixture of good and bad traits it may seem ac-
curate. To find out why, read the following personality de-
scription.
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YOUR PERSONALITY PROFILE

You have a strong need for other people to like you
and for them to admire you. You have a tendency
to be critical of yourself. You have a great deal of
unused energy which you have not turned to your
advantage. While you have some personality weak-
nesses, you are generally able to compensate for
them. Your sexual adjustment has presented some
problems for you. Disciplined and controlled on
the outside, you tend to be worrisome and insecure
inside. At times you have serious doubts as to
whether you have made the right decision or done
the right thing. You prefer a certain amount of
change and variety and become dissatisfied when
hemmed in by restrictions and limitations. You
pride yourself on being an independent thinker and
do not accept other opinions without satisfactory
proof. You have found it unwise to be too frank in
revealing yourself to others. At times you are extro-
verted, affable, sociable, while at other times you
are introverted, wary, and reserved. Some of your
aspirations tend to be pretty unrealistic.*

Does this describe your personality? A psychologist read
this summary individually to college students who had taken
a personality test. Only 5 students out of 79 felt that the de-
scription was inaccurate. Another study found that people
rated this “personality profile” as more accurate than their ac-
tual horoscopes (French et al., 1991).

Reread the description and you will see that it contains
both sides of several personality dimensions (“At times you are
extroverted . . . while at other times you are introverted”). Its
apparent accuracy is an illusion based on the fallacy of positive
instances, in which we remember or notice things that confirm
our expectations and forget the rest. The pseudopsychologies
thrive on this effect. For example, you can always find “Leo
characteristics” in a Leo. If you looked, however,
you could also find “Gemini characteristics,”
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pressed because of the natural tendency to remember apparent
hits and ignore misses. Also, embarrassing misses are edited out
before the shows appear on television (Nickell, 2001).

The Barnum Effect Pseudopsychologies also take advantage
of the Barnum effect, which is a tendency to consider per-
sonal descriptions accurate if they are stated in general terms.
P. T. Barnum, the famed circus showman, had a formula for
success: “Always have a little something for everybody.” Like
the all-purpose personality profile, palm readings, fortunes,
horoscopes, and other products of pseudopsychology are
stated in such general terms that they can hardly miss. There
is always “a little something for everybody.” To observe the
Barnum effect, read 4/l 12 of the daily horoscopes found in
newspapers for several days. You will find that predictions for
other signs fit events as well as those for your own sign do.

Astrology’s popularity shows that many people have dif-
ficulty separating valid psychology from systems that seem
valid but are not. The goal of this discussion, then, has been
to make you a more critical observer of human behavior and
to clarify what is, and what is not, psychology. Here is what
the “stars” say about your future:

Empbhasis now on education and personal improve-
ment. A learning experience of lasting value awaits
you. Take care of scholastic responsibilities before
engaging in recreation. The word psychology figures
prominently in your future.

Pseudopsychologies may seem like no more than a nui-
sance, but they can do harm. For instance, people secking
treatment for psychological disorders may become the vic-
tims of self-appointed “experts” who offer ineffective, pseu-
doscientific “therapies” (Kalal, 1999). Valid psychological
principles are based on observation and evidence, not fads,
opinions, or wishful thinking.

“Scorpio characteristics,” or whatever.
The fallacy of positive instances is used by
various “psychic mediums” who pretend to com-

municate with the deceased friends and relatives Yo WILL PR &
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of audience members. An analysis of their per NoNe( FoR IT... e A = i

formances shows that the number of “hits” (cor-
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rect statements) made by these fakes tends to be
very low. Nevertheless, many viewers are im-

*Reprinted with permission of author and
publisher from: R. E. Ulrich, T. J. Stachnik,
and N. R. Stainton, “Student Acceptance of
Generalized Personality Interpretations,” Psy-
chological Reports, 13, 1963, 831-834. Copy-
right © 1963 Southern Universities Press.
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Uncritical acceptance The tendency to believe generally positive or
flattering descriptions of oneself.

Fallacy of positive instances The tendency to remember or notice
information that fits one’s expectations, while forgetting discrepancies.
Barnum effect The tendency to consider a personal description
accurate if it is stated in very general terms.

Non Sequitur © 1993. Reprinted by

permission of Universal Press Syndicate.
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A Look Ahead * Obtaining a representative sample of people is crucial
To help you get the most out of psychology, each chapter of wh.en the survey method is used to study large popu-
this text includes a “Psychology in Action” section like the lations.

one that follows. There you will find ideas you can actually * Critical thinking is central to the scientific method, to
use, now or in the future. To complete our discussion, let’s psychology, and to effective behavior in general.

take a critical look at information reported in the popular ¢ Ciritical thinking is the ability to evaluate, compare, an-
press. You should find this an interesting way to conclude our alyze, critique, and synthesize information.

first tour of psychology and its methods. * To judge the validity of a claim, it is important to

gather evidence for and against the claim and to evalu-
- ate the quality of the evidence.
* Numerous pseudopsychologies exist. These false sys-
tems are frequently confused with valid psychology. Be-
lief in pseudopsychologies is based in part on uncritical

acceptance, the fallacy of positive instances, and the
Barnum effect.

Summary

Case studies and natural clinical tests provide insights
into human behavior that can’t be gained by other
methods.

* In the survey method, people in a representative sample
are asked a series of carefully worded questions.

BUILDER
' Clinical and Survey Methods, Critical Thinking

Relate

It is nearly impossible to get through a day
without encountering people who believe in
pseudopsychologies or who make unscien-

tific or unfounded statements. How strin-

gently do you evaluate your own beliefs and 4.
the claims made by others? Critical thinking
requires effort and discipline, but high-

quality information is the reward.

3. Amnesia would most likely be investi-
gated by use of
a. a representative sample b. field
experiments c. the double-blind
procedure d. case studies

thing for everybody.” This fact is the ba-
sis of the
a. palmist’s fallacy b. uncritical accep-
tance pattern c. fallacy of positive in-
stances d. Barnum effect

is the out-
dated theory that personality is revealed
by the skull. It was popularized by Franz

Critical Thinking

7. A psychologist conducting a survey at a
shopping mall (The Gallery of Wretched
Excess) flips a coin before stopping
passershy. If the coin shows heads, he

5. The fallacy of positive instances refers to

Learning Check graphology’s accepted value for the de-

1. Case studies can often be thought of as
natural tests and are frequently used by
clinical psychologists. T or F?

2. For the survey method to be valid, a rep-

resentative sample of people must be
polled. T or F?

tection of forgeries. T or F?

. Personality descriptions provided by

pseudopsychologies are stated in gen-
eral terms, which provide “a little some-

interviews the person; if it shows tails,
he skips that person. Has the psycholo-
gist obtained a random sample?

ANSWERS
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Psychology in Action

Fact from Fiction

Survey Question How good is psychological information found
in popular media?

Psychology is a popular topic in magazines and newspapers.
Unfortunately, much of what you will read is based on wish-
ful thinking rather than science. Here are some suggestions for
separating high-quality information from misleading fiction.

Suggestion 1: Be skeptical. Reports in the popular press tend
to be made uncritically and with a definite bias toward re-
porting “astonishing” findings. Remember, saying, “That’s in-
credible” means, “That’s not believable’—which is often true.

Example 1: Some years ago, news articles described an amaz-
ing new “sixth sense” called “dermo-optical perception.” A
few gifted people, the articles claimed, could use their finger-
tips to identify colors and read print while blindfolded.

In reality, such “abilities” are based on what stage magi-
cians call a “nose peek.” It is impossible to prepare a blindfold
(without damaging the eyes) that does not leave a tiny space
on each side of the nose. Were the people who claimed to
have “X-ray eyes” taking nose peeks? Apparently they were,
because “dermo-optical abilities” disappeared as soon as the
opportunity to peek was controlled.

Example 2: The National Enquirer once reported that “Top
University Researchers Reveal . . . 8 million Americans may
have been abducted by UFOs.” However, one of the researchers
cited in the article actually concluded “the public can rest as-
sured that there is no evidence that millions of Americans are
being abducted.” In other words, the Enquirer story completely
reversed the real findings. You'll find similar misinformation and
sensationalism throughout the popular media. Be on guard.

Example 3: The Internet is awash with rumors, hoaxes, half-
truths, and urban legends. One recent classic was a story about
the health department in Oregon seeking a Klingon interpreter
for mental health patients who only speak in the fictional lan-
guage used on the Star Trek TV series. This tale started when a
newspaper reported that Klingon was on a list of languages that
some psychiatric patients claimed they could speak. The article
specifically noted that “in reality, no patient has yet tried to com-

municate in Klingon.” Nevertheless, as the story
spread around the web, the idea that Oregon

was looking for someone fluent in Klingon
had become a “fact” (O’Neill, 2003).

Suggestion 2: Consider the source of in-
formation. It should come as no surprise
that information used to sell a product

—p—

Psychology in the News—Separating

often reflects a desire for profit rather than the objective truth.
Here is a typical advertising claim: “Government tests prove
that no pain reliever is stronger or more effective than Brand X
aspirin.” A statement like this usually means that there was 70
difference between the products tested. No other pain reliever
was stronger or more effective. But none was weaker either.

Keep the source in mind when reading the claims of
makers of home biofeedback machines, sleep-learning de-
vices, subliminal tapes, and the like. Remember that psycho-
logical services may be merchandised as well. Be wary of ex-
pensive courses that promise instant mental health and
happiness, increased efficiency, memory, ESP or psychic abil-
ity, control of the unconscious mind, an end to smoking, and
so on. Usually they are promoted with a few testimonials and
many unsupported claims (Lilienfeld, 1998).

Psychic claims should be viewed with special caution.
Stage mentalists make a living by deceiving the public. Un-
derstandably, they are highly interested in promoting belief
in their nonexistent powers. Psychic phenomena, when (and
if) they do occur, are quite unpredictable. It would be im-
possible for a mentalist to do three shows a night, six nights
a week without consistently using deception. The same is
true of the so-called “psychic advisers” promoted in TV com-
mercials. These charlatans make use of the Barnum effect to
create an illusion that they know private information about

the people who call them (Nickell, 2001).
Suggestion 3: Ask yourself if there was a control group. The

key importance of a control group in any experiment is fre-
quently overlooked by the unsophisticated—an error to which
you are no longer susceptible! The popular press is full of reports
of “experiments” performed without control groups: “Talking
to Plants Speeds Growth”; “Special Diet Controls Hyperactiv-
ity in Children”; “Food Shows Less Spoilage in Pyramid Cham-
ber”; “Graduates of Firewalking Seminar Risk Their Soles.”
Consider the last example for a moment. In recent years,
expensive commercial courses have been promoted to teach
people to walk barefoot on hot coals. (Why anyone would
want to do this is itself an interesting question.) Firewalkers
supposedly protect their feet with a technique called “neu-
rolinguistic programming.” Many people have paid good
money to learn the technique, and most do manage a quick
walk on the coals. But is the technique necessary? And is any-
thing remarkable happening? We need a comparison group!
Fortunately, physicist Bernard Leikind has provided one.
Leikind showed with volunteers that anyone (with reasonably
callused feet) can walk over a bed of coals without being

49
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Firewalking is based on simple
physics, not on any form of supernat-
ural psychological control. The tem-
perature of the coals may be as high
as 1,200° F. However, coals are like the
air in a hot oven: They are very ineffi-
cient at transferring heat during brief
contact.

burned. The reason is that the
coals, which are light, fluffy car-
bon, transmit little heat when
touched. The principle involved
is similar to briefly putting your
hand in a hot oven. If you
touch a pan, you will be burned
because metal transfers heat
efficiently. But if your hand
stays in the heated air you’ll be
fine because air transmits little

heat (Mitchell, 1987). Mystery solved.

© John Nordell/The Image Works

Suggestion 4: Look for errors in distinguishing between
correlation and causation. As you now know, it is dangerous
to presume that one thing caused another just because they
are correlated. In spite of this, you will see many claims based
on questionable correlations. Here’s an example of mistaking
correlation for causation: Jeanne Dixon, an astrologer, once
answered a group of prominent scientists—who had declared
that there is no scientific foundation for astrology—by say-
ing, “They would do well to check the records at their local
police stations, where they will learn that the rate of violent
crime rises and falls with lunar cycles.” Dixon, of course, be-
lieves that the moon affects human behavior.

If it is true that violent crime is more frequent at certain times
of the month, doesn’t that prove her point? Far from it. Increased
crime could be due to darker nights, the fact that many people
expect others to act crazier, or any number of similar factors.
More importantly, direct studies of the alleged “lunar effect”
have shown that it doesn’t occur (Simon, 1998; Wilkinson et
al., 1997). Moonstruck criminals, along with “moon mad-
ness,” are a fiction (Raison, Klein, & Steckler, 1999).

Suggestion 5: Be sure to distinguish between observation
and inference. If you see a person crying is it correct to as-
sume that she or he is sad? Although it seems reasonable to
make this assumption, it is actually quite risky. We can ob-
serve objectively that the person is crying, but to infer sadness
may be in error. It could be that the individual has just peeled
5 pounds of onions. Or maybe he or she just won a million-
dollar lottery or is trying contact lenses for the first time.
Psychologists, politicians, physicians, scientists, and
other experts often go far beyond the available facts in their
claims. This does not mean that their inferences, opinions,
and interpretations have no value; the opinion of an expert
on the causes of mental illness, criminal behavior, learning

problems, or whatever can be revealing. But be careful to dis-
tinguish between fact and opinion.

Suggestion 6: Beware of over-simplifications, especially those
motivated by monetary gain. Courses or programs that offer a
“new personality in three sessions,” “six steps to love and ful-
fillment in marriage,” or newly discovered “secrets of unlock-
ing the powers of the mind” should be immediately suspect.
An excellent example of over-simplification is provided by
a brochure entitled “Dr. Joyce Brothers Asks: How Do You
Rate as a ‘Superwoman’?” Dr. Brothers, a “media” psychologist
who has no private practice and is not known for research,
wrote the brochure as a consultant for the Aerosol Packaging
Council of the Chemical Specialties Manufacturers Associa-
tion. A typical suggestion in this brochure tells how to enhance
a marriage: “Sweep him off to a weekend hideaway. Tip: When
he’s not looking spray a touch of your favorite zerosol cologne
mist on the bed sheets and pillows” (italics added). Sure, Joyce.

Suggestion 7: Remember, “for example” is no proof. After
reading this chapter you should be sensitive to the danger of
selecting single examples. If you read, “Law student passes
state bar exam using sleep-learning device,” don’t rush out to
buy one. Systematic research has shown that these devices are
of little or no value (Druckman & Bjork, 1994; Wood et al.,
1992). A corollary to this suggestion is to ask, Are the re-
ported observations important or widely applicable?

Examples, anecdotes, single cases, and testimonials are all
potentially deceptive. Unfortunately, individual cases tell
nothing about what is true in general (Stanovich, 2001). For
instance, studies of large groups of people show that smoking
increases the likelihood of lung cancer. It doesn’t matter if
you know a lifelong heavy smoker who is 94 years old. The
general finding is the one to remember.

Summary We are all bombarded daily with such a mass of new
information that it is difficult to absorb it. The available knowl-
edge, even in a limited area like psychology, biology, medicine, or
contemporary rock music, is so vast that no single person can
completely know and comprehend it. With this situation in
mind, it becomes increasingly important that you become a crit-
ical, selective, and informed consumer of information.

m Summary

* Information in the mass media varies greatly in quality
and accuracy.

* It is wise to approach such information with skepticism
and caution. Ciritical thinking and skepticism about media
reports is often necessary to separate facts from fallacies.

¢ Problems in media reports are often related to biased or
unreliable sources of information, uncontrolled obser-
vation, misleading correlations, false inferences, over-
simplification, use of single examples, and unrepeatable
results.

N
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BUILDER
- Psychology in the Media

Relate
Do you tend to assume that a statement

must be true if it is in print, on television, or 2. Stage mentalists and psychics often use
deception in their acts. T or F?

evaluate and question claims found in the 3. Blaming the lunar cycle for variations in
the rate of violent crime is an example
of mistaking correlation for causation.

made by an authority? How actively do you

media? Could you be a more critical con-
sumer of information? Should you be a more

critical consumer of information? TorP?

4. If a law student uses a sleep learning
device to pass the bar exam, it proves
that the device works. T or F?

Learning Check

1. Newspaper accounts of dermo-optical
perception have generally reported only

the results of carefully designed psycho-
logical experiments. T or F?

Critical Thinking

5. Many parents believe that children be-
come “hyperactive” when they eat too
much sugar, and some early studies
seemed to confirm this connection. How-
ever, we now know that eating sugar
rarely has any effect on children. Why
do you think that sugar appears to cause
hyperactivity?

ANSWERS
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‘Zd Interactive Learning

Internet addresses frequently change. To find the sites listed
here, visit http://psychology.wadsworth.com for an updated
list of Internet addresses and direct links to relevant sites.

American Psychological Association Home page of the APA,
with links to PsychNET, student information, member in-
formation, and more.

American Psychological Society Home page of the APS,

with links to information, services, and Internet resources.

Ethical Principles of Psychologists and Code of Conduct

The full text of the ethical principles that guide professional
psychologists.

Psychweb This award-winning page provides a multitude of
services and links.

Psycologquy An online journal with short articles on all areas
of psychology.

PsycPORT This site is a large database of psychological infor-
mation, including daily updates on news related to psychology.

The Jane Goodall Institute Information about Goodall’s
work at Gombe, in Tanzania, where she has studied and
protected wild chimpanzees for over 40 years.

The Psychology Study Center From the publishers of this
book, this site offers a study center for this text, online ac-
tivities, links to multimedia brochures, catalogues, software
demos, and more.

Today in the History of Psychology Events in the history of
psychology by the date.

N

1 InfoTrac College Edition For recent articles related to
the pseudopsychologies discussed in this chapter, use
Key Words search for PHRENOLOGY and ASTROLOGY.
You can also use a Key Words search for PSYCHOLOGI-
CAL RESEARCH.

Psychology®&Now PsychologyNow is a web-based, person-
alized study system that provides you with a pretest and a
post-test for each chapter, quizzes you by chapter, and pro-
vides a personalized study plan, pointing you to elements in
the text or in individual learning modules that will help you
achieve 80 percent mastery. It includes integrative questions
that help you pull all of the material together. Check out
the learning modules that relate to this chapter: Armchair

Psychology, Experimental Methods.

PsychNow! CD-ROM, Version 2.0 Go to the

PsychNow! CD-ROM for further study of the con-
cepts in this chapter. The CD-ROM includes learning
modules with videos, animations, and quizzes, as well as
simulations of psychological phenomena. The Explore
module follows a consistent Explore, Lesson, and Apply
structure that allows you to experience the concept or prin-
ciple, learn more about it, and then apply it. You and your
friends can participate in a team-based Quiz Game that
makes learning fun. You can also participate in experiments
such as: Stroop Effect. Learning modules include: 1b. Psy-
chology and Its History, 1c. Research Methods, 1d. Critical
Thinking in Psychology.
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Chapter

Finding Music in Tofu

When | watch a gifted musician, | often think about the
brain. | recently saw Yo-Yo Ma, a master cellist, play a
Bach suite with such skill that | was utterly amazed. If Ma
had been an athlete, you would say he was “in the zone.”
His performance was unforgettable. Of course, in every-
thing from rock to rap, musicians regularly make music that
no machine could duplicate. A virtual Carlos Santana? A
mechanical Tori Amos? A synthetic Bono or Bon Jovi? |
don't think so. That's why music is a good example of the
central role the brain plays in all that is human.

Your brain is about the size of a grapefruit. It weighs
around 3 pounds and looks a lot like tofu. The next time you
are in a market that sells beef brains, stop and have a look.
What you will see is similar to your own brain, only smaller.
How could such a squishy little blob of tissue allow us to

MODULE 2.1 Neurons, the Nervous System, and Brain
Research

Survey Question: How do nerve cells operate and
communicate?

Survey Question: What are the functions of major parts of
the nervous system?

Survey Question: How do we know how the brain works?
MODULE 2.2 Cerebral Cortex and Lobes of the Brain

Survey Question: How is the brain organized and what do its
higher structures do?

52
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Brain and
Behavior

make music of exquisite beauty? To seek a cure for can-
cer? To fall in love? Or read a book like this one?

Each nerve cell in your brain is linked to as many as
15,000 others. This network makes it possible to process
immense amounts of information. In fact, there may be
more possible pathways between the neurons in your brain
than there are atoms in the entire universe! Undeniably, the
human brain is the most amazing of all computers.

Scientists use the power of the brain to study the brain.
Yet, even now we must wonder if the brain will ever com-
pletely understand itself. Nevertheless, answers to many
age-old questions about the mind, consciousness, and
knowledge lie buried within the brain. Let’s visit this fasci-
nating realm.

Survey Questions: Why are the brain’s association areas im-
portant? What happens when they are injured?

MODULE 2.3 Subcortex and Endocrine System

Survey Question: What kinds of behaviors are controlled by
the subcortex?

Survey Question: Does the glandular system affect behavior?
MODULE 2.4 PSYCHOLOGY IN ACTION: Handedness—If Your
Brain Is Right, What's Left?

Survey Question: How do right- and left-handed individuals
differ?
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Neurons, the Nervous System,

and Brain Research

All of your thoughts, feelings, and actions can be traced back to
electrical impulses flashing through the spidery branches of
nerve cells within the brain. Although they may seem far re-
moved from daily life, everything you do begins with these tiny
cells. Let's see how nerve cells operate, how the nervous system
is “wired,” and how scientists study the brain.

Neurons—Building
a “"Biocomputer”

Survey Question How do nerve cells operate and communicate?

The brain consists of some 100 billion neurons (NOOR-ons:
individual nerve cells). Neurons carry and process informa-
tion. They also activate muscles and glands. Thus, everything
you do, think, or feel can be traced back to these tiny cells. A
single neuron is not very smart—it would take at least several
just to make you blink. Yet, when neurons form vast net-
works, they produce intelligence and consciousness. Neurons
link to one another in tight clumps and long “chains.” Each

+FIGURE 2.1 A neuron, or
nerve cell. In the right fore-
ground you can see a nerve cell
fiber in cross section. The upper
left phoro gives a more realistic
picture of the shape of neurons.
Nerve impulses usually travel
[from the dendrites and soma ro
the branching ends of the axon.
The nerve cell shown here is a
motor neuron. The axons of mo-
tor neurons stretch from the
brain and spinal cord to muscles

or glands of the body.
54

Soma
(cell body)

Dendrites
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neuron receives messages from many others and sends its own
message on. Millions of neurons must send messages at the
same time to produce even the most fleeting thought (Carter,
1998). When Carlos Santana plays a guitar riff, literally bil-
lions of neurons may be involved.

Parts of a Neuron
What does a neuron look like? What are its main parts? No two
neurons are exactly alike, but most have four basic parts
(+Fig. 2.1). The dendrites (DEN-drytes), which look like
tree roots, receive messages from other neurons. The soma
(SOH-mah: cell body) does the same. In addition, the soma
sends messages of its own (nerve impulses) down a thin fiber
called the axon (AK-sahn).

Most axons end in axon terminals. These “branches”
link up with the dendrites and somas of other neurons. This

Synapse (see Fig. 2.6
for an enlarged view)

Myelin

Neurilemma

Nerve impulse

Axon collateral

(branch)

Nerve cell fiber {

Myelin sheath
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+FIGURE 2.2 Electrical probes placed inside and outside an axon measure its activity. (The scale is exaggerated here.
Such measurements require ultra-small electrodes, as described later in this chapter.) The inside of an axon at rest is
about — 60 to — 70 millivolts, compared with the ousside. Electrochemical changes in a neuron generate an action po-
tential. When sodium ions (Na™) that have a positive charge rush into the cell, irs interior briefly becomes positive. This
is the action potential. After the action potential, positive potassium ions (K*) flow out of the axon and restore its nega-

tive charge. (See Fig. 2.3 for further explanation.)

allows information to pass from neuron to neuron. Some ax-
ons are only 0.1 millimeter long. (That’s about the width of
a pencil line.) Others stretch up to a meter through the ner-
vous system. (From the base of your spine to your big toe, for
instance.) Like miniature cables, axons carry messages
through the brain and nervous system. Altogether, your brain
contains about 3 million miles of axons (Hyman, 1999b).

Now let’s summarize with a metaphor. Imagine that you
are standing in a long line of people who are holding hands.
A person on the far right end of the line wants to silently send
a message to the person on the left end. She does this by
pressing the hand of the person to her left, who presses the
hand of the person to his left, and so on. The message arrives
at your right hand (your dendrites). You decide whether to
pass it on (you are the soma). The message goes out through
your left arm (the axon). With your left hand (the axon ter-
minals), you squeeze the hand of the person to your left, and
the message moves on.

The Nerve Impulse

Electrically charged molecules called Zons (EYE-ons) are
found inside each neuron (+Fig. 2.2). Other ions lie outside
the cell. Some ions have a positive electrical charge, and some
are negative. Different numbers of these “plus” and “minus”
charges exist inside and outside of nerve cells. As a result, the
inside of each neuron in your brain has an electrical charge of
about minus 70 millivolts. (A millivolt is one thousandth of
a volt.) This charge allows each neuron in your brain to act
like a tiny biological battery.

The electrical charge of an inactive neuron is called its
resting potential. But neurons seldom get much rest: Mes-
sages arriving from other neurons raise and lower the resting
potential. If the electrical charge rises to about minus 50 mil-
livolts, the neuron will reach its threshold, or trigger point for
firing (see Fig. 2.2). It’s as if the neuron says “Ah ha! It’s time
to send a message to my neighbors.” When a neuron reaches
—50 millivolts, an action potential, or nerve impulse, sweeps
down the axon at up to 200 miles per hour (+Fig. 2.3). That
may seem fast, but it still takes at least a split second to react.
Thats one reason why hitting a 95-mile-per-hour major
league fastball is among the most difficult feats in all of sports.
(See “Dollars, Drag Racing, and the Nervous System.”)

What happens during an action potential? The axon
membrane is pierced by tiny tunnels or “holes” called ion
channels. Normally, these tiny openings are blocked by mol-
ecules that act like “gates” or “doors.” During an action po-
tential, the gates pop open. This allows sodium ions (Na*) to
rush into the axon (Carlson, 2001). The channels first open

Neuron An individual nerve cell.

Dendrites Neuron fibers that receive incoming messages.

Soma The main body of a neuron or other cell.

Axon Fiber that carries information away from the cell body of a neuron.
Axon terminals Branching fibers at the ends of axons.

Resting potential The electrical charge of a neuron at rest.

Action potential The nerve impulse.

lon channels Tiny openings through the axon membrane.



052-085 CHO02 Coon.gxd 5/24/05 8:24 PM Page 56 $

56  Chapter 2 BRAIN AND BEHAVIOR

+FIGURE 2.3 The inside of an axon Axon
normally has a negative electrical

charge. The fluid surrounding an 1. In its resting state, the axon has a

axon is normally positive. As an negatively charged interior.

action potential passes along the

axon, these charges reverse, so that

the interior of the axon briefly

becomes positive. 2. During an action potential, positively
charged atoms (ions) rush into the axon.
This briefly changes the electrical charge
inside the axon from negative to positive.
Simultaneously, the charge outside the
axon becomes negative.

3. The action potential advances as
positive and negative charges reverse in
a moving zone of electrical activity that
sweeps down the axon.

4. After an action potential passes, positive
ions rapidly flow out of the axon to
quickly restore its negative charge. An
outward flow of additional positive ions
returns the axon to its resting state.

near the soma. Then, gate after gate opens down the length

of the axon, as the action potential zips along (+Fig. 2.4).
Each action potential is an all-or-nothing event (a nerve

impulse occurs completely or not at all). You might find it

+ o+ o+ o+ o+

helpful to picture the axon as a row of dominoes set on end.

—— Tipping over the dominoes is an all-or-nothing act. Once the
+ o+ o+ o+ o+
L ——

Action potential

Resting potential

lon
channels

first domino drops, a wave of falling blocks will zip rapidly to
the end of the line. Similarly, when a nerve impulse is trig-
gered near the soma, a wave of activity (the action potential)
travels down the length of the axon. This is what happens in
long chains of neurons as Yo-Yo Ma’s brain tells his hands
what to do next, note after note.

After each nerve impulse, the cell briefly drops below its
resting level, and it becomes less willing to fire. This negative
after-potential occurs because potassium ions (K*) flow out
of the neuron while the membrane gates are open (Fig. 2.4).
After a nerve impulse, ions flow both into and out of the

+FIGURE 2.4 The interior of an axon. The right end of the top axon is axon‘, rech:ilrgm‘g it for more aCFlon. In our model,‘ the row of
at rest. Thus, it has a negative charge inside. An action potential begins dominoes is qulckly' S_et up again. Soon, the axon is ready for
when ion channels open and sodium ions (Na*) rush into the axon. In another wave of activity.

this drawing, the action potential would travel from left to right along

the axon. In the lower axon, the action potential has moved to the right. Syn apses an d Neurotransmitters

After it passes, porassium ions (K*) flow out of the axon. This quickly re-
o L . . 3 1 ?
news the negative charge inside the axon, so that it can fire again. How does information move from one neuron to another? The

. . . . . , .
Sodium ions that enter the axon during an action potential are pumped nerve 1mPUISC 1s pr 1mar11y electrical. That’s Wh}’ Clectrlcaﬂy
out more slowly. Removing them restores the original resting potential. Stimulating the brain affects behavior. To prove the point, re-

Action potential

Axon repolarizes



052-085 CHO02 Coon.gxd 5/24/05 8:24 PM Page 57

—p—

Module 2.1 NEURONS, THE NERVOUS SYSTEM, AND BRAIN RESEARCH 57

R S A A Dollars, Drag Racing, and the Nervous System

In the sport of drag racing, contests are of-
ten won or lost on the basis of a driver's re-
action time. When a light signals the start
of a race, the driver must react as quickly as
possible, usually in less than a half second.
To test your own reaction time, have a
friend hold a dollar bill from the top, as
shown in +Figure 2.5. Spread your thumb
and fingers about 2 inches apart and place
them around the bill, near the middle of
Washington’s portrait. Watch the bill in-
tently. Without warning, your friend should
release the bill. When you see it begin to
move, try to catch it by pressing your thumb

will slip through your fingers. It takes a split
second for you to see the bill's movement,
process that information in your brain, and
send signals to your hand, causing it to
move. Because neural processing takes
time, our experiences and reactions lag
slightly behind events in the world. In fact,
your sense of control over your actions is
partly an illusion. For instance, if you decide
to wiggle your finger, your brain will begin a
series of events that leads to finger move-
ment. This activity will start before you be-
gin to feel that you are intentionally moving
your finger (Obhi & Haggard, 2004)!

and fingers together. Most likely, the bill

searcher José Delgado once entered a bullring with a cape and
a radio transmitter. The bull charged. Delgado retreated. At
the last instant the speeding bull stopped short. Why? Be-
cause Delgado’s radio activated electrodes (metal wires)
placed deep within the bull’s brain. These, in turn, stimulated
“control centers” that brought the bull to a halt.

In contrast to the nerve impulse, communication be-
tween neurons is chemical. The microscopic space between
two neurons, over which messages pass, is called a synapse
(SIN-aps) (+Fig. 2.6). When an action potential reaches the
tips of the axon terminals, neurotransmitters (NOOR-oh-
TRANS-mit-ers) are released into the synaptic gap. Neuro-
transmitters are chemicals thart alter activity in neurons.

Let’s return to the people standing in a line. To be more
accurate, you and the others shouldn’t be holding hands. In-
stead, each person should have a toy squirt gun in his or her
left hand. To pass along a message, you would squirt the right
hand of the person to your left. When that person notices
this “message,” he or she would squirt the right hand of the
person to the left, and so on.

When chemical molecules cross over a synapse, they at-
tach to special receiving areas on the next neuron (Fig. 2.6).
These tiny receptor sites on the cell membrane are sensitive
to neurotransmitters. The sites are found in large numbers on
nerve cell bodies and dendrites. Muscles and glands have re-
ceptor sites, too.

Do neurotransmitters always trigger an action potential in
the next neuron? No. Some transmitters excite the next neu-
ron (move it closer to firing). Others inkibit it (make firing

+FIGURE 2.5

Presynaptic
axon terminal

Synaptic gap
Synaptic

vesicle i
Neurotransmitter

Receptor site

Postsynaptic
dendrite

+FIGURE 2.6 A highly magnified view of a synapse. Neurotransmitters
are stored in tiny sacs called synaptic vesicles (VES-ih-kels). When a nerve
impulse reaches the end of an axon, the vesicles move ro the surface and
release neurotransmitters. These molecules cross the synaptic gap to affect
the next neuron. The size of the gap is exaggerated here; it is actually only
abour one millionth of an inch. Some transmitter molecules excite the
next neuron and some inhibit its activity.

Negative after-potential A drop in electrical charge below the resting
potential.

Synapse The microscopic space between two neurons, over which
messages pass.

Neurotransmitter Any chemical released by a neuron that alters
activity in other neurons.

Receptor sites Areas on the surface of neurons and other cells that
are sensitive to neurotransmitters or hormones.
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less likely). At any instant, a single neuron may receive hun-
dreds or thousands of messages. Does it fire an impulse? It de-
pends: If several “exciting” messages arrive close in time, the
neuron will fire—but only if it doesn’t get too many “in-
hibiting” messages that push it away from its trigger point. In
this way, messages are combined before a neuron “decides” to
fire its all-or-nothing action potential. Multiply these events
by 100 billion neurons and 100 trillion synapses and you
have an amazing computer—one that could easily fit inside a
shoe box.

More than 100 transmitter chemicals are found in the
brain. Some examples are acetylcholine, epinephrine, norepi-
nephrine, serotonin, dopamine, histamine, and various
amino acids. Disturbances of any of these substances can
have serious consequences. For example, too little dopamine
can cause the muscle tremors of Parkinson’s disease. Too
much dopamine may cause schizophrenia.

Many drugs imitate, duplicate, or block neurotransmit-
ters. For example, acerylcholine (ah-SEET-ul-KOH-leen) nor-
mally activates muscles. Without acetylcholine, our musical
friend Yo-Yo Ma couldn’t even move, much less play Bach.
That’s exactly why the drug curare (cue-RAH-ree) causes
paralysis. By attaching to receptor sites on muscles, curare
competes with acetylcholine. This prevents acetylcholine
from activating muscle cells. As a result, a person or animal
given curare cannot move—a fact known to South American
Indians of the Amazon River Basin, who use curare as an ar-
row poison for hunting.

Neural Regulators More subtle brain activities are affected
by chemicals called neuropeptides (NOOR-oh-PEP-tides).
Neuropeptides do not carry messages directly. Instead, they
regulate the activity of other neurons. By doing so, they affect
memory, pain, emotion, pleasure, moods, hunger, sexual be-
havior, and other basic processes. For example, when you
touch something hot, you jerk your hand away. The messages
for this action are carried by neurotransmitters. At the same
time, pain may cause the brain to release enkephalins (en-
KEF-ah-lins). These opiate-like neural regulators relieve pain
and stress. Related chemicals called endorphins (en-DORE-
ins) are released by the pituitary gland. Together, these chem-
icals reduce the pain so that it is not too disabling (Drolet et
al., 2001). This occurs, in part, because placebos cause the pi-
tuitary gland to release endorphins.

Such discoveries help explain the painkilling effect of
placebos (fake pills or injections), which raise endorphin lev-
els (ter Riet et al., 1998). A release of endorphins also seems
to underlie “runner’s high,” masochism, acupuncture, and
the euphoria sometimes associated with childbirth and
painful initiation rites, and even sport parachuting (Janssen
& Arntz, 2001; Sternberg et al., 1998). In each case, pain and
stress cause the release of endorphins. These in turn induce
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feelings of pleasure or euphoria similar to being “high” on
morphine. People who say they are “addicted” to running or
eating hot chilies may be closer to the truth than they realize.
And more important, we may at last know why some hardy
souls take hot saunas followed by cold showers! Ultimately,
brain regulators may help explain depression, schizophrenia,
drug addiction, and other puzzling topics. For example,
women who suffer from severe premenstrual pain and dis-
tress have unusually low endorphin levels (Straneva et al.,
2002).

The Nervous System—
Wired for Action

Survey Question What are the functions of major parts of the
nervous system?

Jamal and Vicki are playing catch with a Frisbee. This may
look fairly simple. However, to merely toss the Frisbee or
catch it, a huge amount of information must be sensed, in-
terpreted, and directed to countless muscle fibers. As they
play, Jamal and Vicki’s neural circuits are ablaze with activity.
Let’s explore the “wiring diagram” that makes their Frisbee
game possible.

Neurons and Nerves

Are neurons the same as nerves? No. Neurons are tiny cells.
You would need a microscope to see one. Nerves are large
bundles of axons and dendrites. You can easily see nerves
without magnification.

Many nerves are white because they contain axons coated
with a fatty layer called myelin (MY-eh-lin). Small gaps in the
myelin help nerve impulses move faster. Instead of passing
down the entire length of the axon, the action potential leaps
from gap to gap. Without the added speed this allows, it
would probably be impossible to brake in time to avoid many
automobile accidents. When the myelin layer is damaged, a
person may suffer from numbness, weakness, or paralysis.
That, in fact, is what happens in multiple sclerosis, a disease
that occurs when the immune system attacks and destroys the
myelin in a person’s body.

A thin layer of cells called the neurilemma (NOOR-rih-
LEM-ah) is also wrapped around most axons outside the
brain and spinal cord. (Return to Figure 2.1.) The neuri-
lemma forms a “tunnel” that damaged fibers can follow as
they repair themselves.

Until only a few years ago, it was widely believed that we
are born with all the brain cells we will ever have. This led to
the depressing idea that we all slowly go downhill, as the
brain loses thousands of neurons every day. However, we now
know that a healthy 75-year-old brain has just as many neu-
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+FIGURE 2.7 (a) Central and peripheral nervous systems. (b) Spinal nerves, cranial nerves, and the autonomic nervous system.

rons as it did when it was careening through life in the body
of a 25-year-old. Although it is true that the brain loses cells
daily, it simultaneously grows new neurons to replace them.
This process is called neurogenesis (noor-oh-JEN-uh-sis: the
production of new brain cells) (Gould et al., 1999). Each day,
thousands of new cells originate deep within the brain, move
to the surface, and link up with other neurons to become part
of the brain’s circuitry. This is stunning news to brain scien-
tists, who must now figure out what the new cells do. Most
likely they are involved in learning, memory, and our ability
to adapt to changing circumstances (Gould & Gross, 2002).

Brain Repair The discovery of neurogenesis in adult brains has
raised new hopes that some types of brain damage can be re-
paired. For example, doctors are testing a new method to treat
strokes. Their attempts involve injecting millions of immature
nerve cells into damaged areas of the brain. If the technique is
successful, the new cells will link up with existing neurons
and repair some of the stroke damage (Borlongan, Sanberg, &
Freeman, 1999). Researchers are also trying to nudge immature
brain cells to develop into particular types of neurons. If they
succeed, cures for blindness, Parkinson’s disease, and other

problems might follow (Kolb & Whishaw, 1998).

Neural Networks
As you can see in +Figures 2.7 and 2.8, the central nervous
system (CNS) consists of the brain and spinal cord. The
brain is the central “computer” of the nervous system. Jamal
must use this “computer” to anticipate when and where the
Frisbee will arrive. Jamal’s brain communicates with the rest
of his body through a large “cable” called the spinal cord.
From there, messages flow through the peripheral nervous
system (PNS). This intricate network of nerves carries infor-
mation to and from the CNS.

A serious injury to the brain or spinal cord is usually per-
manent. However, as just noted, scientists are starting to

Neuropeptides Brain chemicals, such as enkephalins and endorphins,
that regulate the activity of neurons.

Nerve A bundle of neuron fibers.

Myelin A fatty layer coating some axons.
Neurilemma A layer of cells that encases many axons.
Neurogenesis The production of new brain cells.
Central nervous system The brain and spinal cord.

Peripheral nervous system All parts of the nervous system outside
the brain and spinal cord.
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+FIGURE 2.8 Subparts of the nervous system.

make progress in repairing damaged neurons in the CNS. For
instance, they have been able to partially repair cut spinal
cords in rats. First they closed the gap with nerve fibers from
outside the spinal cord. Then they biochemically coaxed the
severed spinal nerve fibers to grow through the “tunnels” pro-
vided by the implanted fibers. Within 2 months, the rats had
regained some use of their hind legs (Cheng, Cao, & Olson,

Phanie/Photo Researchers, Inc.

Each year spinal cord injuries rob many thousands of people of the ability
to move. Yet, there is growing hope that nerve grafting techniques may
someday make it possible for some of these people to walk again.

—p—

1996). Imagine what that could mean to a person confined
to a wheelchair. Although it is unwise to raise false hopes, so-
lutions to such problems are beginning to emerge. In fact,
medical researchers recently began the first human trials in
which nerve grafts will be used to repair damaged spinal
cords (Levesque & Neuman, 1999). Nevertheless, it is wise to
take good care of your own CNS. That means using seat belts
when you drive, a helmet if you ride a motorcycle or bicycle,
wearing protective gear for sports, and avoiding activities that
pose a risk to the head or spinal cord.

The Peripheral Nervous System The peripheral system can
be divided into two major parts (see Fig. 2.8). The somatic
system carries messages to and from the sense organs and
skeletal muscles. In general, it controls voluntary behavior,
such as when Vicki tosses the Frisbee or B.B. King plays the
blues. In contrast, the autonomic system serves the internal
organs and glands of the body. The word auronomic means
“self-governing.” Activities governed by the autonomic ner-
vous system (ANS) are mostly “vegetative” or automatic, such
as heart rate, digestion, or perspiration. Thus, messages carried
by the somatic system can make your hand move, but they
cannot cause your eyes to dilate. Likewise, messages carried by
the ANS can stimulate digestion, but they cannot help you
carry out a voluntary action, such as writing a letter. If Jamal
feels a flash of anger when he misses a catch, a brief burst of
activity will spread through his autonomic system.

The ANS can be divided into the sympathetic and
parasympathetic branches. Both are related to emotional re-
sponses, such as crying, sweating, heart rate, and other invol-
untary behavior (+Fig. 2.9). The ANS and the somatic sys-
tem work together to coordinate the body’s internal reactions
with events in the world outside. For example, if a snarling
dog lunges at you, the somatic system will control your leg
muscles so that you can run. At the same time, the auto-
nomic system will raise your blood pressure, quicken your
heart, and so forth.

How do the branches of the autonomic system differ? The
sympathetic branch is an “emergency” system. It prepares the
body for “fight or flight” during times of danger or high emo-
tion. In essence, it arouses the body for action. (Yo-Yo Ma
once left his $2 million cello in a taxi. No doubt his sympa-
thetic nervous system was quite active when he first noticed
his error.)

The parasympathetic branch quiets the body and re-
turns it to a lower level of arousal. It is most active soon after
an emotional event. The parasympathetic branch also helps
keep vital functions such as heart rate, breathing, and diges-
tion at moderate levels.

Of course, both branches of the ANS are always active.
At any given moment, their combined activity determines if
your body is relaxed or aroused.
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+FIGURE 2.9 Sympathetic and parasympathetic branches of the auto-
nomic nervous system. Both branches control involuntary actions. The
sympathetic system generally activates the body. The parasympathetic sys-
tem generally quiets it. The sympathetic branch relays its messages
through clusters of nerve cells outside the spinal cord.

The Spinal Cord As mentioned earlier, the spinal cord acts
like a cable connecting the brain to other parts of the body.
If you were to cut through this “cable,” you would see
columns of white matter in areas that have lots of myelin.
This tissue is made up of axons that eventually leave the
spinal cord. Outside the cord, they are bundled together into
nerves. Return to Figure 2.7 4 and you will see that 30 pairs
of spinal nerves leave the sides of the spinal cord. Another
pair (not shown) leaves the tip. The 31 spinal nerves carry
sensory and motor messages to and from the spinal cord. In
addition, 12 pairs of cranial nerves leave the brain directly.
Together, these nerves keep your entire body in communica-
tion with your brain.

How is the spinal cord related to behavior? The simplest
behavior pattern is a reflex arc, which occurs when a stimu-
lus provokes an automatic response. Such reflexes occur
within the spinal cord, without any help from the brain (see
+Fig. 2.10). Imagine that Vicki steps on a thorn. (Yes, they’re
still playing catch.) Pain is detected in her foot by a sensory
neuron (a nerve cell that carries messages from the senses to-
ward the CNYS). Instantly, the sensory neuron fires off a mes-
sage to Vicki’s spinal cord.

Inside the spinal cord, the sensory neuron synapses with
a connector neuron (a nerve cell that links two others). The
connector neuron activates a motor neuron (a cell that carries
commands from the CNS to muscles and glands). The mus-

cle fibers are made up of effector cells (cells capable of produc-

Cell body of
sensory neuron

Sensory neuron

Spinal cord

(cross section) Motor neuron

Muscle cell responds
by contracting

Sensory
receptor

/gn skin

+FIGURE 2.10 A sensory-motor arc, or reflex, is set in motion by a stim-
ulus to the skin (or other part of the body). The nerve impulse travels to
the spinal cord and then back out to a muscle, which contracts. Such re-
flexes provide an “automatic” protective device for the bod.

Stimulus to skin

ing a response). The muscle cells contract and cause Vicki’s
foot to withdraw. Note that no brain activity is required for a
reflex arc to occur. Vicki’s body will react automatically to pro-
tect itself.

In reality, even a simple reflex usually triggers more com-
plex activity. For example, muscles of Vicki’s other leg must
contract to support her as she shifts her weight. Even this can
be done by the spinal cord, but it involves many more cells
and several spinal nerves. Also, the spinal cord normally in-
forms the brain of the actions it has taken. As her foot pulls
away from the thorn, Vicki will feel the pain and think
“Ouch, what was that?”

Somatic system The system of nerves linking the spinal cord with the
body and sense organs.

Autonomic system The system of nerves carrying information to and
from the internal organs and glands.

Sympathetic system A branch of the ANS that arouses the body.
Parasympathetic system A branch of the ANS that quiets the body.
Spinal nerves Major nerves that carry sensory and motor messages in
and out of the spinal cord.

Cranial nerves Major nerves that leave the brain without passing
through the spinal cord.

Reflex arc The simplest behavior, in which a stimulus provokes an
automatic response.
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Perhaps you have realized how adaptive it is to have a
spinal cord capable of responding on its own. Such automatic
responses leave the brains of our Frisbee aces free to deal with
more important information—such as the location of trees,
lampposts, and attractive onlookers—as they take turns mak-
ing grandstand catches.

In a few moments, we will probe more deeply into the
brain. Before we do, it might be wise to explore some of the
research tools biopsychologists use. Uncovering the brain’s
mysteries has not been easy. Let’s consider some of the basics.

Research Methods—Charting
the Brain's Inner Realms

Survey Question How do we know how the brain works?

Biopsychology is the study of how biological processes, the
brain, and the nervous system relate to behavior. Many of the
functions of the brain have been identified by clinical stud-
ies. Such studies examine changes in personality, behavior, or
sensory capacity caused by brain diseases or injuries. A related
experimental technique is based on ablation (ab-LAY-shun:
surgical removal) of parts of the brain (+Fig. 2.11). When ab-
lation causes changes in behavior or sensory capacity, we gain
insight into the purpose of the missing “part.” An alternate
approach is to use electrical stimulation to “turn on” brain
structures. For example, the surface of the brain can be acti-
vated by touching it with a small electrified wire called an
electrode. When this is done during brain surgery, the patient
can tell what effect the stimulation had. (The brain has no
pain receptors so surgery can be done while a patient is
awake. Only local painkillers are used for the scalp and skull.)
(Any volunteers?)

Even structures below the surface of the brain can be
activated or removed. In deep lesioning (LEE-zhun-ing), a
thin wire electrode, insulated except at the tip, is lowered
into a target area inside the brain (Fig. 2.11). An electric
current is then used to destroy a small amount of brain tis-
sue. Again, changes in behavior give clues about the func-
tion of the affected area. Using a weaker current, it is also
possible to activate target areas, rather than remove them.
This is called ESB, for electrical stimulation of the brain.
ESB can call forth behavior with astonishing power. In-
stantly, it can bring about aggression, alertness, escape, eat-
ing, drinking, sleeping, movement, euphoria, memories,
speech, tears, and more. By using ESB, researchers are cre-
ating a three-dimensional brain map. This “atlas” shows the
sensory, motor, and emotional responses that can be elicited
from various parts of the brain. It promises to be a valuable
guide for medical treatment, as well as for exploring the

brain (Carter, 1998; Yoshida, 1993).
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+FIGURE 211 The functions of brain structures are explored by selec-
tively activating or removing them. Brain research is often based on elec-
trical stimulation, but chemical stimulation is also used at times.

Could ESB be used to control a person against his or her
will? Tt might seem that ESB could be used to control a per-
son like a robot. But the details of emotions and behaviors
elicited by ESB are modified by personality and circum-
stances. Sci-fi movies to the contrary, it would be impossible
for a ruthless dictator to enslave people by “radio controlling”
their brains.

To find out what individual neurons are doing, we need
to do a micro-electrode recording. A micro-electrode is an ex-
tremely thin glass tube filled with a salty fluid. The tip of a
micro-electrode is small enough to detect the electrical activ-
ity of a single neuron. Watching the action potentials of just
one neuron provides a fascinating glimpse into the true ori-
gins of behavior. (The action potential shown in Figure 2.2
was recorded with a micro-electrode.)

What about the bigger picture? Is it possible to record what
the brain is doing as a whole? Yes, it is, with electroencephalog-
raphy (ee-LEK-tro-in-SEF-ah-LOG-ruh-fee). This technique
measures the waves of electrical activity produced by the
brain. Small disk-shaped metal plates are placed on a person’s
scalp. Electrical impulses from the brain are detected by these
electrodes and sent to an electroencephalograph (EEG). The
EEG amplifies these very weak signals (brain waves) and
records them on a moving sheet of paper or a computer
screen (+Fig. 2.12). Various brain-wave patterns can identify
the presence of tumors, epilepsy, and other diseases. The
EEG also reveals changes in brain activity during sleep, day-
dreaming, hypnosis, and other mental states.

New Images of the Living Brain

Many of the brain’s riddles have been solved with the
methods just described, plus others based on drugs and
brain chemistry. Yet, each technique lets us see only a part
of the whole picture. What if we could “peek” inside an in-
tact brain while a person is thinking, perceiving, and react-
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+FIGURE 212 An EEG recording.

ing? Rather than seeing individual musical notes, or small
musical phrases, what if we could see the brain’s entire on-
going symphony? Computer-enhanced images are now
making this age-old dream possible. Let’s look through
some of these newly opened “windows” into the human
biocomputer.

CT Scan Computerized scanning equipment has virtually
revolutionized the study of brain diseases and injuries. At
best, conventional X-rays produce only shadowy images of
the brain. Computed tomographic (CT) scanning is a spe-
cialized type of X-ray that does a much better job of making
the brain visible. In a CT scan, X-ray information is collected
by a computer and formed into an image of the brain. A CT
scan can reveal the effects of strokes, injuries, tumors, and
other brain disorders. These, in turn, can be related to a per-
son’s behavior.

MRI Scan Magnetic resonance imaging (MRI) uses a very
strong magnetic field, rather than X-rays, to produce an im-
age of the body’s interior. During an MRI scan, the body is
placed inside a magnetic field. Processing by a computer then
creates a three-dimensional model of the brain or body. Any
two-dimensional plane, or slice, of the body can be selected
and displayed as an image on a computer screen. This allows
us to peer into the living brain almost as if it were transpar-
ent. In +Figure 2.13, an MRI scan reveals a brain tumor (see
arrow).

Huntington Magnetic Resonance Center, Pasadena, CA

+FIGURE 2.13  An MRI scan of the brain reveals a tumor (arrow).

A functional MRI (fMRI) goes one step further by mak-
ing brain activity visible. For example, the motor areas on the
surface of the brain would be highlighted in an fMRI image
if Yo-Yo Ma bowed his cello. Such images are allowing scien-
tists to pinpoint areas in the brain responsible for thoughts,
feelings, and actions.

Is it true that most people use only 10 percent of their brain
capacity? This is one of the lasting myths about the brain.
Brain scans show that all parts of the brain are active during
waking hours. Obviously, some people make better use of
their innate brain power than others do. Nevertheless, there
are no great hidden or untapped reserves of mental capacity
in a normally functioning brain.

PET Scan Positron emission tomography (PET) images of
the brain are perhaps the most remarkable of all. A PET scan
detects positrons (subatomic particles) emitted by weakly ra-

Clinical study A detailed investigation of a single person, especially
one suffering from some injury or disease.

Ablation Surgical removal of tissue.

Deep lesioning Removal of tissue within the brain by use of an
electrode.

Electrical stimulation of the brain (ESB) Direct electrical
stimulation and activation of brain tissue.

Electroencephalograph (EEG) A device that detects, amplifies, and
records electrical activity in the brain.

CT scan Computed tomography scan; a computer-enhanced X-ray
image of the brain or body.

MRI scan Magnetic resonance imaging; a three-dimensional image of
the brain or body, based on its response to a magnetic field.

fMRI scan Functional magnetic resonance imaging that records brain
activity.

PET scan Positron emission tomography; a computer-generated image
of brain activity, based on glucose consumption in the brain.
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SEEING

SPEAKING THINKING

Washington University School of Medicine, St. Louis

+FIGURE 214 PET scans.

dioactive glucose (sugar) as it is consumed by the brain. Since
the brain runs on glucose, a PET scan shows which areas are
using more energy. Higher energy use corresponds with
higher activity. Thus, by placing positron detectors around
the head and sending data to a computer, it is possible to cre-
ate a moving, color picture of changes in brain activity. As
you can see in +Figure 2.14, PET scans reveal that very spe-
cific brain areas are active when you are reading a word, hear-
ing a word, saying a word, or thinking about the meaning of
a word. It is just a matter of time until even brighter beacons
are flashed into the shadowy inner world of thought. (See
+Figure 2.15.)

Washington University School of Medicine, St. Louis

+FIGURE 2.15  The bright spots you see here were created by a PET scan.
They are similar to the spots in Figure 2.14. However, here they have
been placed over an MRI scan so that the brain’s anatomy is visible. The
three bright spots are areas in the left brain related to language. The spot
on the right is active during reading. The top-middle area is connected
with speech. The area to the left, in the frontal lobe, is linked with
thinking about a word’s meaning (Montgomery, 1989).

Summary

—p—

All behavior can be traced to the activity of neurons,
which carry information from one cell to another.

Axons are the basic conducting fibers of neurons, but
dendrites, the soma, and axon terminals are also in-
volved in communication.

The firing of an action potential (nerve impulse) is ba-
sically an electrical event.

Communication between neurons is chemical: Neuro-
transmitters cross the synapse, attach to receptor sites,
and excite or inhibit the receiving cell.

Chemicals called neuropeptides regulate activity in the
brain.

The nervous system can be divided into the central
nervous system and the peripheral nervous system,
which includes the somatic (bodily) and autonomic
(involuntary) nervous systems.

The peripheral nervous system carries sensory informa-
tion to the brain and motor commands to the body.

“Vegetative” and automatic bodily processes are con-
trolled by the autonomic nervous system, which has a
sympathetic branch and a parasympathetic branch.

Brain research relies on clinical studies, electrical stimu-
lation, ablation, deep lesioning, electrical recording,
micro-electrode recording, and EEG recording,.

To map the brain, researchers activate or disable spe-
cific areas and observe changes in behavior.
Computer-enhanced images are providing three-
dimensional pictures of the living human brain and

its activity. Examples of such techniques are CT scans,
MRI scans, and PET scans.
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BUILDER

! Neurons, the Nervous System, and Brain Research

Relate

To cope with all of the technical terms in
this chapter it might help to think of neu-
rons as strange little creatures. How do they
act? What excites them? How do they com-
municate? To remember the functions of
major branches of the nervous system, think
about what you couldn't do if each part
Were missing.

You suspect that a certain part of the
brain is related to memory. How could you
use clinical studies, ablation, deep lesioning,
and ESB to study the structure? You are in-
terested in finding out how single neurons in
the optic nerve respond when the eye is ex-
posed to light. What technique will you use?
You want to know which areas of the brain’s
surface are most active when a person sees
a face. What methods will you use?

Learning Check
1. The and
are receiving areas
where information from other neurons is
accepted.

. Nerve impulses are carried down the

to the
. The potential be-
comes an potential

when a neuron passes the threshold for
firing.

. Neuropeptides are transmitter sub-

stances that help regulate the activity
of neurons. T or F?

. The somatic and autonomic systems

are part of the
nervous system.

. Sodium and potassium ions flow through

ion channels in the synapse to trigger a
nerve impulse in the receiving neuron.
TorF?

. The simplest behavior sequence is a

. The parasympathetic nervous system is

most active during times of high emo-
tion. T or F?

9. Which of the following research tech-
niques has the most in common with
clinical studies of the effects of brain
injuries?

a. EEG recording b. deep lesioning
¢. micro-electrode recording d. PET scan

Critical Thinking

10. What effect would you expect a drug to
have if it blocked passage of neuro-
transmitters across the synapse?

11. Deep lesioning is used to ablate an
area in the hypothalamus of a rat. After
the operation, the rat seems to lose in-
terest in food and eating. Why would it
be a mistake to conclude that the ab-
lated area is a “hunger center”?

ANSWERS
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Many parts of your brain are surprisingly similar to correspond-
ing areas in the brains of lower animals, such as lizards. Superior
human intelligence is related to the fact that our brains have a
large cerebrum. The wrinkled surface of the cerebrum can be di-
vided into smaller areas known as lobes. Parts of various lobes
are responsible for the ability to see, hear, move, think, and
speak. Thus, a map of the cerebrum is in some ways like a map
of human behavior.

The Cerebral Cortex—My, What
a Big Brain You Have!

Survey Questions How is the brain organized and what do its
higher structures do? Why are the brain’s association areas im-
portant? What happens when they are injured?

In many ways we are pretty unimpressive creatures. Animals
surpass humans in almost every category of strength, speed,
and sensory sensitivity. The one area in which we excel is in-
telligence.

Do humans have the largest brains? Surprisingly, no. Ele-
phant brains weigh 13 pounds, and whale brains, 19 pounds.
At 3 pounds, the human brain seems puny—until we com-
pare brain weight to body weight. We then find that an ele-

Cortex

Cerebrum Cerebellum

Neocortex
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Cerebral Cortex and Lobes of the Brain

phant’s brain is 1/1,000 of its weight; the ratio for sperm
whales is 1 to 10,000. The ratio for humans is 1 to 60. If
someone tells you that you have a “whale of a brain” be sure
to find out if they mean size or ratio!

The cerebrum consists of the two large hemispheres that
cover the upper part of the brain (see +Fig. 2.16). Its outer
layer is known as the cerebral (seh-REE-brel or ser-EH-brel)
cortex. Although the cortex is only 3 millimeters thick (one
tenth of an inch), it contains 70 percent of the neurons in the
central nervous system. It is largely responsible for our ability
to use language, make tools, acquire complex skills, and live
in complex social groups (Gibson, 2002). Without the cor-
tex, humans wouldn’t be much smarter than toads.

Corticalization
The cerebral cortex looks a little like a giant, wrinkled wal-
nut. It covers most of the brain with a mantle of gray matter
(spongy tissue made up mostly of cell bodies). The cortex in
lower animals is small and smooth. In humans it is twisted,
folded, and the largest brain structure. The fact that humans
are more intelligent than other animals is related to this
corticalization (KORE-tih-kal-ih-ZAY-shun), or increase in
the size and wrinkling of the cortex.

According to folklore, a person with a large head and
a high forehead is likely to be intelligent. But brain
efficiency has as much to do with
intelligence as brain size does
(Gazzaniga, 1995).

Psychologist Richard ]. Haier

Olfactory lobe

Fish Brain

Neocortex  Cerebellum

Olfactory lobe  Cerebrum
Reptile Brain
+FIGURE 2.16

66

Human Brain

and his colleagues found that the
brains of people who perform well
on mental tests consume less energy
than those of poor performers
(Haier et al., 1988). Haier measured
brain activity with a PET scan. Re-
call that a PET scan records the
amount of glucose (sugar) used by
brain cells. The harder neurons
work, the more sugar they use. By
using harmless, radioactively labeled
glucose, it is possible to record an
image of how hard the brain is
working (+Fig. 2.17).

What did PET scans reveal
when subjects took a difficult rea-
soning test? Surprisingly, the
brains of those who scored lowest
on the test used the most glucose.

Cerebellum



052-085 CHO02 Coon.gxd 5/24/05 8:24 PM Page 67

Although we might assume that smart brains are hard-working
brains, the reverse appears to be true. Brighter subjects actu-
ally used less energy than poor performers did. Haier believes
this shows that intelligence is related to brain efficiency: Less
efficient brains work harder and still accomplish less. We've

all had days like that!

Cerebral Hemispheres
The cortex is composed of two sides, or cerebral hemispheres
(half-globes). The two hemispheres are connected by a thick
band of fibers called the corpus callosum (KORE-pus kah-
LOH-sum) (+Fig. 2.18). The left side of the brain mainly con-
trols the right side of the body. Likewise, the right brain mainly
controls left body areas. When my friend Marge had a stroke,
her right hemisphere suffered damage. (A stroke occurs when
an artery carrying blood to the brain becomes blocked, causing
some brain tissue to die.) In Marge’s case, the stroke caused
some paralysis and loss of sensation on the left side of her body.
Damage to the right hemisphere may also cause a curious
problem called spatial neglect. Affected patients pay no atten-
tion to the left side of visual space. (See +Figure 2.19.) Of-
ten, the patient will not eat food on the left side of a plate.

Cerebral
cortex

+FIGURE 2.18
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+FIGURE 2.17  In the images you see here, red, or-
ange, and yellow indicate high consumption of
glucose; green, blue, and pink show areas of low
glucose use. The PET scan of the brain on the left
shows that a man who solved 11 out of 36 reason-
ing problems burned more glucose than the man

on the right, who solved 33.

Courtesy of Richard Haier, University of California, Irvine

Some even refuse to acknowledge a paralyzed left arm as their
own (Springer & Deutsch, 1998). If you point to the “alien”
arm, the patient is likely to say, “Oh, that’s not my arm. It
must belong to someone else.”

Model Patient’s copy

+FIGURE 2.19  Spatial neglect. A patient with right-hemisphere damage
was asked to copy three model drawings. Notice the obvious neglect of the
left side in bis drawings. Similar instances of neglect occur in many pa-
tients with right-hemisphere damage. From Left Brain, Right Brain,
Fifth Edition by Sally P Springer and George Deutsch. © 1981, 1985,
1989, 1993, 1998 by Sally R Springer and George Deutsch. Used with
permission of W. H. Freeman and Company.

Cerebral cortex The outer layer of the cerebrum.
Corticalization An increase in the relative size of the cerebral cortex.
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Hemispheric Specialization

In 1981, Roger Sperry (1914-1994) won a Nobel prize for
his remarkable discovery that the right and left brain hemi-
spheres perform differently on tests of language, perception,
music, and other capabilities.

How is it possible to test only one side of the brain? One
way is to work with people who've had a “split-brain” oper-
ation. In this rare type of surgery, the corpus callosum is cut
to control severe epilepsy. The result is essentially a person
with two brains in one body. After the surgery, it is a simple
matter to send information to one hemisphere or the other
(see +Fig. 2.20).

“Split Brains” After the right and left brain are separated,
each hemisphere will have its own separate perceptions, con-
cepts, and impulses to act.

How does a split-brain person act after the operation? Hav-
ing two “brains” in one body can create some interesting
dilemmas. When one split-brain patient dressed himself, he
sometimes pulled his pants down with one hand and up with
the other. Once, he grabbed his wife with his left hand and
shook her violently. Gallantly, his right hand came to her aid

Optic nerve

Optic chiasm
(crossover)

Lateral geniculate
body of thalamus

Optic
radiation

Occipital
lobe

+FIGURE 2.20  Buasic nerve pathways of vision. Notice that the left por-
tion of each eye connects only to the left half of the brain; likewise, the
right portion of each eye connects to the right brain. When the corpus cal-
losum is cut, a “split brain” results. Then visual information can be sent
to just one hemisphere by flashing it in the right or left visual field as the
person stares straight abead.

—p—

and grabbed the aggressive left hand (Gazzaniga, 1970).
However, such conflicts are actually rare. That’s because both
halves of the brain normally have about the same experience
at the same time. Also, if a conflict arises, one hemisphere
usually overrides the other.

Split-brain effects are easiest to see in specialized testing.
For example, we could flash a dollar sign to the right brain
and a question mark to the left brain of a patient named
Tom. (Figure 2.20 shows how this is possible.) Next, Tom is
asked to draw what he saw, using his left hand, out of sight.
Tom’s left hand draws a dollar sign. If Tom is then asked to
point with his right hand to a picture of what his hidden left
hand drew, he will point to a question mark (Sperry, 1968).
In short, for the split-brain person, one hemisphere may not
know what is happening in the other. This has to be the ulti-
mate case of the “right hand not knowing what the left hand
is doing”™ +Figure 2.21 provides another example of split-
brain testing.

Right Brain/Left Brain Earlier it was stated that the hemi-
spheres differ in abilities; in what ways are they different?  The
brain divides its work in interesting ways. Roughly 95 per-
cent of us use our left brain for language (speaking, writing,
and understanding). In addition, the left hemisphere is supe-
rior at math, judging time and rhythm, and coordinating the
order of complex movements, such as those needed for
speech.

In contrast, the right hemisphere can produce only the
simplest language and numbers. Working with the right brain
is like talking to a child who can say only a dozen words or so.
To answer questions, the right hemisphere must use non-
verbal responses, such as pointing at objects (see Fig. 2.21).

Although it is poor at producing language, the right
brain has it own talents. The right brain is especially good at
perceptual skills, such as recognizing patterns, faces, and
melodies, putting together a puzzle, or drawing a picture. It
also helps you express emotions and detect the emotions that
other people are feeling (Borod et al., 1998; Christianson et
al., 1995).

One Brain, Two Styles In general, the left hemisphere is
mainly involved with analysis (breaking information into
parts). It also processes information sequentially (in order, one
item after the next). The right hemisphere appears to process
information simultaneously and holistically (all at once)
(Springer & Deutsch, 1998).

To summarize further, you could say that the right hemi-
sphere is better at assembling pieces of the world into a coher-
ent picture; it sees overall patterns and general connections.
The left brain focuses on small details. (See +Figure 2.22.) The

right brain sees the wide-angle view; the left zooms in on
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Left Brain Right Brain

B language  ® Time sense B Nonverbal

® Speech B Rhythm m Perceptual skills
u Writing ® Ordering of complex m Visualization

m Calculation  movements m Recognition of

patterns, faces,
melodies

Left Hemisphere

specifics. The focus of the left brain is local, the right is global
(Heinze et al., 1998; Hellige, 1993; Huebner, 1998).

Do people normally do puzzles or draw pictures with just
the right hemisphere? Do they do other things with only the left?

Numerous books have been written about how to use the

Left hemisphere
DETAILS

Right hemisphere
OVERALL PATTERN

“A bunch of Ds” “The letter |

A stitch in time
saves nine.

“A small effort now
saves time later.”

“It's about sewing.”

“Dots and blobs” “A dog”

+FIGURE 2.22  The left and right brain have different information pro-
cessing styles. The right brain gets the big pattern; the left focuses on small
details. (Photograph by R. C. James.)

—p—

Module 2.2 CEREBRAL CORTEX AND LOBES OF THE BRAIN 69

+FIGURE 2.21 A circle is flashed to the
left brain of a split-brain patient and he
is asked what he saw. He easily replies,

‘a circle.” He can also pick out the circle
by merely touching shapes with his right
hand, out of sight behind a screen. How-
ever, his left hand can’t identify the cir-
cle. If a triangle is flashed to the patients
right brain, he can’t say what he saw
(speech is controlled by the left hemi-
sphere). He also can’t identify the trian-
gle by touch with the right hand. Now,
however, the left hand has no difficulty
picking out the triangle. In other tests,
the hemispheres reveal distinct skills, as
listed above the drawing.

B Recognition and
expression of emotion

m Spatial skills

m Simple language
comprehension

| see

nothing.

Right Hemisphere

right brain to manage, teach, draw, ride horses, learn, cook,
and even make love (Carter, 1998). But such books drasti-
cally oversimplify right- and left-brain differences. People
normally use both sides of the brain at all times. It’s true that
some tasks may make more use of one hemisphere or the
other. But in most “real world” activities, the hemispheres
share the work. Each does the parts it does best and shares in-
formation with the other side. Popular books and courses
that claim to teach “right-brain thinking” ignore the fact that
everyone already uses the right brain for thinking (Hellige,
1990; Ornstein, 1997). To do anything well requires the tal-
ents and processing abilities of both hemispheres. A smart
brain is one that grasps both the details and the overall pic-
ture at the same time (Ornstein, 1997). Notice, for instance,
that during a concert Yo-Yo Ma will use his left brain to judge
time and rhythm and coordinate the order of his hand move-
ments. At the same time, he will use his right brain to recog-
nize and organize melodies.

Lobes of the Cerebral Cortex

In addition to the two big hemispheres, the cerebral cortex
can be divided into several smaller lobes (areas bordered by
major grooves or fissures or defined by their functions).

“Split-brain” operation Cutting the corpus callosum.

Lobes of the cerebral cortex Areas on the cortex bordered by major
fissures or defined by their functions.
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Frontal lobe
(sense of smell, motor control,
and higher mental abilities
such as reasoning and planning) Parietal lobe
(sensation such as
touch, temperature,

and pressure)

Occipital
lobe

-L_ (vision)
o
Temporal lobe \
&\ (hearing and
language) Cerebellum

(posture, coordination,
muscle tone, and memory
of skills and habits)

+FIGURE 2.23

Many of the lobes of the cerebral cortex are defined by larger
fissures on the surface of the cerebrum. Others are regarded
as separate areas because their functions are quite different.

(See +Figure 2.23.)

The Occipital Lobes At the back of the brain, we find the
occipital lobes (awk-SIP-ih-tal), the primary visual area of
the cortex. Patients with tumors (cell growths that interfere
with brain activity) in the occipital lobes experience blind
spots in their vision.

Do the visual areas of the cortex correspond directly to what
is seen? Images are mapped onto the cortex, but the map is
greatly stretched and distorted (Carlson, 2001). It is impor-
tant to avoid thinking of the visual area as being like a little
TV screen in the brain. Visual information creates complex
patterns of activity in nerve cells; it does 7oz make a TV-like
image.

The Parietal Lobes Bodily sensations register in the parietal
lobes (puh-RYE-ih-tal), located just above the occipital lobes.
Touch, temperature, pressure, and other somatic sensations
flow into the somatosensory area (SO-mat-oh-SEN-so-ree)
on the parietal lobes. Again, we find that the map of bodily
sensations is distorted. The drawing in +Figure 2.24 shows
that the cortex reflects the sensitivity of body areas, not their
size. For example, the lips are large in the drawing because of
their great sensitivity, while the back and trunk, which are
less sensitive, are much smaller. Notice that the hands are also
large in the map of body sensitivitcy—which is obviously an
aid to musicians, typists, watchmakers, massage therapists,
lovers, and brain surgeons.

The Temporal Lobes The temporal lobes are located on each
side of the brain. Auditory information projects directly to

—p—

the temporal lobes, making them the main site where hear-
ing registers. If we did a PET scan of your brain, and then
started your favorite musical CD, your temporal lobes would
light up. Likewise, if we could stimulate the auditory area of
your temporal lobe, you would “hear” a series of sound sen-
sations.

For most people, the left temporal lobe also contains a
language “center.” (For 5 percent of all people, the area is on
the right temporal lobe.) Damage to the temporal lobe can
severely limit ability to use language. (More on this later.)

The Frontal Lobes The frontal lobes are associated with
higher mental abilities. This area is also responsible for the
control of movement. Specifically, an arch of tissue over the
top of the brain, called the motor cortex, directs the body’s
muscles. If this area is stimulated with an electrical current,
various parts of the body will twitch or move. Like the so-
matosensory area, the motor cortex corresponds to the im-
portance of bodily areas, not to their size. The hands, for ex-
ample, get more area than the feet (see Fig. 2.24). If you've
ever wondered why your hands are more dextrous than your
feet, it’s partly because more motor cortex is devoted to the
hands. Incidentally, learning and experience can alter these
“motor maps.” For instance, violin, viola, and cello players
have larger “hand maps” in the cortex (Hashimoto et al.,
2004).

The frontal lobes are also related to more complex be-
haviors. If the frontal lobes are damaged, a patient’s person-
ality and emotional life may change dramatically. (Remember
Phineas Gage, the railroad foreman described in Chapter 1?)
Reasoning or planning may also be affected. Patients with
frontal lobe damage often get “stuck” on mental tasks and
repeat the same wrong answers over and over (Goel &
Grafman, 1995). PET scans suggest that much of what we
call intelligence is related to increased activity in the frontal
areas of the cortex (Duncan et al., 2000). Sadly, drug abuse is
one way in which this important area of the brain may be

damaged (Liu et al., 1998).

Association Areas Only a small part of the cerebral cortex
directly controls the body and receives information from the
senses. All the surrounding areas, which are called the associ-
ation cortex, combine and process information from the
senses. If you see a rose, the association areas will help you rec-
ognize it and name it. The association cortex also contributes
to higher mental abilities. For example, a person with damage
to association areas on the left hemisphere may suffer an apha-
sia (ah-FAZE-yah: impaired ability to use language).

One type of aphasia is related to Broca’s area (BRO-
cahs), a “speech center” on the left frontal lobe (Leonard,
1997). Damage to Brocas area causes great difficulty in
speaking or writing. Typically, a patient’s grammar and pro-
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nunciation are poor and speech is slow and labored. For ex-
ample, the person may say “bife” for bike, “seep” for sleep, or
“zokaid” for zodiac. Generally, the person knows what she or
he wants to say but can’t seem to utter the words (Geschwind,
1979).

If Broca’s area is damaged, the amount of language loss a
person suffers may relate to his or her sex. “His and Her
Brains?” explains why.

A second language site, called Wernicke’s area (VER-
nick-ees; see Fig. 2.24), lies on the left temporal lobe. If it
is damaged, the person has problems with the meaning of
words, not their pronunciation. Someone with Broca’s
aphasia might say “tssair” when shown a picture of a chair.
In contrast, a Wernicke’s patient might say “stool”
(Leonard, 1997).

As you can see, the bulk of our daily experience and all
of our understanding of the world can be traced to the sen-
sory, motor, and association areas of the cortex. The human
brain is among the most advanced and sophisticated of the
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Wernicke’s area

Occipital lobe

brain-bearing species on earth. This, of course, is no guar-
antee that this marvelous “biocomputer” will be put to
full use. Still, we must stand in awe of the potential it
represents.

Occipital lobes Portion of the cerebral cortex where vision registers in
the brain.

Parietal lobes Area of the brain where bodily sensations register.
Somatosensory area A receiving area for bodily sensations.

Temporal lobes Areas that include the sites where hearing registers in
the brain.

Frontal lobes A brain area associated with movement, the sense of
smell, and higher mental functions.

Motor cortex A brain area associated with control of movement.

Association cortex All areas of the cerebral cortex that are not
primarily sensory or motor in function.

Aphasia A speech disturbance resulting from brain damage.
Broca’s area A language area related to grammar and pronunciation.
Wernicke's area A brain area related to language comprehension.
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Summary

A patient has had a stroke. It looks like
Broca’s area was damaged. As expected,
the patient’s speech is impaired. Will the
patient recover any language skills? It may
depend on his or her sex.

\When Broca’s area is damaged, women
typically regain more of their lost abilities than
men do. Why should this be so? Let's look at
some male and female brains for an answer.

Researchers used brain imaging to ob-
serve brain activity while people did lan-
guage tasks. As they worked, both men and
women showed increased activity in Broca’s
area, on the left side of the brain. This is ex-
actly what we would expect. However, to
the scientists’ surprise, both the left and the
right brain were activated in more than half
the women tested. Apparently, male and fe-
male brains tend to differ in ways that can
affect speech and language (Rossell et al.,
2002; Shaywitz & Gore, 1995; Skrandies,
Reik, & Kunze, 1999). (See +Fig. 2.25.)

Using both sides of the brain for lan-
guage may be a big advantage. When Broca’s

DU
[}
°

Sensations, thoughts, feelings, motives, actions, memo-
ries, and all other human capacities are associated with
brain activities and structures.

¢ Senory and motor areas are found on the lobes of the
cerebral cortex. Higher mental abilities are related to
the association cortex.

* The human brain is marked by advanced corticaliza-
tion, or enlargement of the cerebral cortex.

¢ The left cerebral hemisphere contains speech or lan-
guage “centers” in most people. It also specializes in
writing, calculating, judging time and rhythm, and or-
dering complex movements.

* The right hemisphere is largely non-verbal. It excels at
spatial and perceptual skills, visualization, and recogni-
tion of patterns, faces, and melodies.

* The left hemisphere is good at analysis and it processes
small details sequentially. The right hemisphere detects

area is damaged, some women can use the
right side of their brains to compensate for
the loss (Hochstenbach et al., 1998). Men
with similar damage have little chance of im-
proving. Thus, when a man says, “I have half

Shaywitz et. Al., 1995 NMR Research/Yale Medical School

+FIG. 2.25 Language tasks activate both sides of the brain in many women but only the left
side in men.

a mind to tell you what | think,” he may be
stating a curious truth. The same is true for
listening to words, which tends to occur on
the left side of male brains and both sides of
female brains (Phillips et al., 2001).

overall patterns; it processes information simultane-
ously and holistically.

“Split brains” have been created in animals and humans
by cutting the corpus callosum. The split-brain individ-
ual shows a remarkable degree of independence be-
tween the right and left hemispheres.

The most basic functions of the lobes of the cerebral
cortex are as follows: occipital lobes—vision; parietal
lobes—bodily sensation; temporal lobes—hearing and
language; frontal lobes—motor control, speech, and
abstract thought. Damage to any of these areas will im-
pair the named functions.

Association areas on the cortex are neither sensory nor
motor in function. They are related to more complex
skills such as language, memory, recognition, and prob-
lem solving.

Damage to either Broca’s area or Wernicke’s area causes
speech and language problems known as aphasias.
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You could lose large portions of your cerebrum and still survive.
Not so with the brain areas below the cortex. Serious damage to
the subcortex can be fatal. Hunger, thirst, sleep, attention, sex,
breathing, and many other vital functions are controlled by parts
of the subcortex. The next section provides a tour of these brain
areas.

Our behavior is not solely a product of the nervous system.
The endocrine glands form a second communication system in
the body. Hormones can affect everything from puberty to per-
sonality, giantism to jet lag.

The Subcortex—At the Core
of the (Brain) Matter

Survey Question What kinds of behaviors are controlled by the
subcortex?

The subcortex lies immediately below the cerebral hemi-
spheres. This area can be divided into the brainstem (or hind-
brain), the midbrain, and the forebrain. (The forebrain also
includes the cerebral cortex, which we have already discussed
because of its size and importance.) For our purposes the
midbrain can be viewed as a link between the forebrain and
the brainstem. Therefore, let us focus on the rest of the sub-
cortex (see Fig. 2.20).

The Hindbrain

Why are the lower brain areas so important? As the spinal cord
joins the brain, it widens into the brainstem. The brainstem
consists mainly of the medulla (meh-DUL-ah) and the cere-
bellum (ser-ah-BEL-uhm). The medulla contains centers im-
portant for the reflex control of vital life functions, including
heart rate, breathing, swallowing, and the like. Various drugs,
diseases, and injuries can disrupt the medulla and end or en-
danger life. That’s why a karate chop to the back of the neck
can be extremely dangerous.

The pons, which looks like a small bump on the brain-
stem, acts as a bridge between the medulla and other brain ar-
eas. In addition to connecting with many other locations, in-
cluding the cerebellum, the pons influences sleep and arousal.

The cerebellum, which looks like a miniature cerebral cor-
tex, lies at the base of the brain. The cerebellum primarily reg-
ulates posture, muscle tone, and muscular coordination. The
cerebellum also stores memories related to skills and habits.
Again we see that experience shapes the brain: Musicians, who
practice special motor skills throughout their lives, have larger
than average cerebellums (Hutchinson et al., 2003).
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What happens if the cerebellum is injured? Without the
cerebellum, tasks like walking, running, or playing catch
would be impossible. The first symptoms of a crippling dis-
case called spinocerebellar degeneration are tremor, dizziness,
and muscular weakness. Eventually, victims have difficulty
merely standing, walking, or feeding themselves.

Reticular Formation A network of fibers and cell bodies called
the reticular (reh-TICK-you-ler) formation (RF) lies inside the
medulla and brainstem. As messages flow into the brain, the RF
gives priority to some while turning others aside. By doing so,
the RF influences attention. The RF doesn’t fully mature until
adolescence, which may be why children have such short atten-
tion spans. The RF also modifies outgoing commands to the
body. In this way the RF affects muscle tone, posture, and
movements of the eyes, face, head, body, and limbs. At the same
time, the RF controls reflexes involved in breathing, sneezing,
coughing, and vomiting.

Keeping us vigilant, alert, and awake is another impor-
tant task of the reticular formation. Incoming messages from
the sense organs branch into a part of the RF called the retic-
ular activating system (RAS). The RAS bombards the cortex
with stimulation, keeping it active and alert. For instance,
let’s say a sleepy driver rounds a bend and sees a deer stand-
ing in the road. The driver snaps to attention and applies the
brakes. She can thank her RAS for arousing the rest of her
brain and averting an accident. If you're getting sleepy while
reading this chapter, try pinching your ear—a little pain will
cause the RAS to momentarily arouse your cortex.

The Forebrain

Like hidden gemstones, two of the most important parts of
your body lie buried deep within your brain. The thalamus
(THAL-uh-mus) and an area just below it called the hypo-
thalamus (HI-po-THAL-uh-mus) are key parts of the fore-
brain (see +Fig. 2.26).

The thalamus acts as a final “switching station” for sen-
sory messages on their way to the cortex. Vision, hearing,
taste, and touch all pass through this small, football-shaped
structure. Thus, injury to even small areas of the thalamus
can cause deafness, blindness, or loss of any other sense, ex-
cept smell.

The human hypothalamus is about the size of a small
grape. Small as it may be, the hypothalamus is a kind of
master control center for emotion and many basic motives
(Carlson, 2001). The hypothalamus affects behaviors as di-
verse as sex, rage, temperature control, hormone release, eat-
ing and drinking, sleep, waking, and emotion. The hypothal-

amus is basically a “crossroads” that connects many areas of
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Cerebrum

(Surface: cerebral cortex)
Voluntary movements;
sensations, learning,
remembering, thinking,
emotion, consciousness

Hypothalamus

Control of hunger, thirst,
temperature, and other
visceral and bodily
functions

Pituitary Gland
The “master gland”
of the endocrine system

~

Medulla \

Centers for control over

breathing, swallowing, Forebrain

digestion, heart rate Midbrain
Hindbrain
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Corpus Callosum
Band of fibers connecting
the two hemispheres

Thalamus
Relay station to cortex for
sensory information

Midbrain
Conduction and
switching center

Cerebellum

Muscle tone; body balance;
coordination of skilled
movement

Reticular Formation
Arousal; attention;
movement; reflexes

Spinal Cord

Conduction paths for motor
and sensory impulses; local
reflexes (reflex arc)

+FIGURE 2.26  This simplified drawing shows the main structures of the human brain and describes some of their most
important features. (You can use the color code in the foreground to identify which areas are part of the forebrain, mid-

brain, and hindbrain.)

the brain. It is also the final pathway for many kinds of be-
havior. That is, the hypothalamus is the last place where
many behaviors are organized or “decided on” before mes-
sages leave the brain, causing the body to react.

The Limbic System As a group, the hypothalamus, parts of
the thalamus, the amygdala, the hippocampus, and other
structures make up the limbic system (+Fig. 2.27). The lim-
bic system has a major role in producing emotion and moti-
vating behavior. Rage, fear, sexual response, and intense
arousal can be obtained from various points in the limbic sys-
tem. Laughter, a delightful part of human social life, also has
its origins in the limbic system (Cardoso, 2000).

Scientists used to think that all emotions are processed
by the cerebral cortex. However, this is not always the case.
Imagine this test of willpower: Go to a zoo and place your
face close to the glass in front of a rattlesnake display. Sud-
denly, the rattlesnake strikes at your face. Do you flinch?
Even though you know you are safe, researcher Joseph
LeDoux predicts that you will recoil from the snake’s attack
(LeDoux, 1999).

LeDoux and other researchers have found that an area of
the brain called the amygdala (ah-MIG-duh-la) specializes in
producing fear. The amygdala receives sensory information
very directly and quickly, bypassing the cortex. As a result, it
allows us to respond to potentially dangerous stimuli before
we really know what’s happening. This primitive fear re-

sponse is not under the control of higher brain centers. The
role of the amygdala in emotion may explain why people who
suffer from phobias and disabling anxiety often feel afraid
without knowing why (LeDoux, 1999).

People who suffer damage to the amygdala become
“blind” to emotion. An armed robber could hold a gun to the
person’s head and the person wouldn't feel fear. Such people
are also unable to “read” or understand other people’s emo-

Subcortex All brain structures below the cerebral cortex.
Brainstem The lowest portions of the brain, including the cerebellum,
medulla, pons, and reticular formation.

Medulla The structure that connects the brain with the spinal cord and
controls vital life functions.

Pons An area on the brainstem that acts as a bridge between the
medulla and other structures.

Cerebellum A brain structure that controls posture and coordination.

Reticular formation A network within the medulla and brainstem;
associated with attention, alertness, and some reflexes.

Reticular activating system (RAS) A part of the reticular formation
that activates the cerebral cortex.

Thalamus A brain structure that relays sensory information to the
cerebral cortex.

Hypothalamus A small area of the brain that regulates emotional
behaviors and motives.

Limbic system A system in the forebrain that is closely linked with
emotional response.

Amygdala A part of the limbic system associated with fear responses.
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Rod Planch/Phato Researchers, Inc.

The limbic system is responsible for many of our emotional responses. The
amygdala, in particular, produces rapid fear, which can help protect us
from danger. If you unexpectedly saw a rattlesnake, it is likely that you
would instantly jump back in fear, without having to first think about
whether you were in danger.

tions. Many lose their ability to relate normally to friends,
family, and co-workers (Goleman, 1995).

Some parts of the limbic system have taken on addi-
tional, higher level functions. A part called the hippocampus
(HIP-oh-CAMP-us) is important for forming lasting memo-
ries (Bigler et al., 1996). The hippocampus lies inside the
temporal lobes, which is why stimulating the temporal lobes
can produce memory-like or dream-like experiences. The
hippocampus also helps us navigate through space. Your right
hippocampus will become more active, for instance, if you
mentally plan a drive across town (Maguire et al., 1997).

Cingulate gyrus Mammillary body

Thalamus

Fornix

Hippocampus
Hypothalamus

Amygdala

+FIGURE 2.27  Parts of the limbic system. Although only one side is
shown here, the hippocampus and the amygdala extend out into the tem-
poral lobes at each side of the brain. The limbic system is a sort of ‘prim-
itive core” of the brain strongly associated with emotion.
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Psychologists have discovered that animals will learn to
press a lever to deliver a rewarding dose of electrical stimula-
tion to the limbic system. The animals act like the stimula-
tion is satisfying or pleasurable. Indeed, several areas of the
limbic system act as reward, or “pleasure,” pathways. Many
are found in the hypothalamus, where they overlap with ar-
eas that control thirst, sex, and hunger. Commonly abused
drugs, such as cocaine, amphetamine, heroin, nicotine, mar-
ijjuana, and alcohol activate many of the same pleasure path-
ways. This appears to explain, in part, why these drugs are so
powerfully rewarding (Wise & Rompre, 1989). You might
also be interested to know that music you would describe as
“thrilling” activates pleasure systems in your brain. This may
explain some of the appeal of music that can send shivers
down the spine (Blood & Zatorre, 2001). (It may also ex-
plain why people will pay so much for concert tickets!)

Punishment, or “aversive,” areas have also been found in
the limbic system. When these locations are activated, ani-
mals show discomfort and will work hard to turn off the
stimulation. Since much of our behavior is based on seeking
pleasure and avoiding pain, these discoveries continue to fas-
cinate psychologists.

The Magnificent Brain

Given the amount of information covered in our journey
through the brain, a short review is in order. We have seen
that the human brain is an impressive assembly of billions of
sensitive cells and nerve fibers. The brain maintains vital bod-
ily functions, keeps track of the external world, controls the
muscles and glands, responds to current needs, creates the
magic of consciousness, and regulates its own behavior—a//
at the same time.

A final note of caution is now in order. For the sake of
simplicity we have assigned functions to each “part” of the
brain as if it were a computer. This is only a half-truth. In re-
ality, the brain is a vast information-processing system. In-
coming information scatters all over the brain and converges
again as it goes out through the spinal cord, to muscles and
glands. The overall system is much, much more complicated
than our discussion of separate “parts” implies.

The Brain of the Future

We began our exploration of the brain with a virtuoso musi-
cian. Imagine the other extreme of being completely unable
to move or speak. Even though you would remain alert and
intelligent, you would be unable to communicate your sim-
plest thoughts and feelings to others. Each year, this is the
fate of thousands of people who are paralyzed by stroke, dis-
ease, or injury. In a very real sense, these people become pris-
oners in their own bodies (Christensen, 1999). What if they
could “will” a computer to speak for them?

In pioneering studies, doctors Roy Bakay and Philip
Kennedy have inserted special electrodes into the motor cor-
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+FIGURE 2.28 A direct brain-computer link may provide a way of
communicating for people who are paralyzed and unable ro speak. Ac-
tivity in the patients motor cortex is detected by an implanted electrode.
The signal is then amplified and transmitted to a nearby computer. By
thinking in certain ways, patients can move an on-screen cursor. This
allows them to spell out words or select from a list of messages, such as
[ am thirsty.”

tex of paralyzed patients. When the patient thinks
certain thoughts, bursts of activity in the brain are
detected by the implanted wires. Instantly, these sig-
nals are transmitted to a computer, where they con-
trol the movements of a cursor on the screen. Pa-
tients are now learning to select icons on the
screen that tell the computer to say phrases
such as “Please turn the light on” or “See you
later, nice talking to you” (Kennedy & Bakay,
1998). (See +Figure 2.28.)

Neuroscientists realize that they have only
taken baby steps toward freeing “locked-in” pa-
tients. Nevertheless, what was merely science fic-
tion a few years ago is starting to become reality.
The human brain is just beginning to understand
itself. What an adventure the next decade of \
brain research will be.

The Endocrine System—
Hormones and Behavior

Survey Question Does the glandular system affect behavior?

The endocrine system (EN-duh-krin) is made up of glands
that pour chemicals directly into the bloodstream or lymph
system (see +Fig. 2.29). These chemicals, called hormones,
are carried throughout the body, where they affect both in-
ternal activities and visible behavior. Hormones are related to
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neurotransmitters. Like other such chemicals, hormones acti-
vate cells in the body. To respond, the cells must have recep-
tor sites for the hormone.

How do hormones affect behavior? Although we are seldom
aware of them, hormones affect us in many ways. Here is a brief
sample: Hormone output from the adrenal glands rises during
stressful situations; androgens (“male” hormones) are related to
the sex drive in both males and females; hormones secreted dur-
ing times of high emotion intensify memory formation; at least
some of the emotional turmoil of adolescence is due to elevated
hormone levels; different hormones prevail when you are angry,
rather than fearful. Something as routine as watching a movie
can alter hormone levels. After watching violent scenes from
The Godfather, men had higher levels of the male hormone
testosterone. For both men and women, watching a romantic
film boosted a hormone that’s linked to relaxation and repro-
duction (Schultheiss, Wirth, & Stanton, in press). Since these
are just samples, let’s consider some additional effects hormones
have on the body and behavior.

Pineal gland
(helps regulate
body rhythms
and sleep cycles)

Pituitary gland
(influences growth and
lactation; also regulates
the activity of other glands)

Thyroid gland
(regulates the rate of
metabolism in the body)

Adrenal glands
(secretes hormones
that arouse the body,
help with adjustment
to stress, regulate salt
balance, and affect
sexual functioning)

Pancreas
(releases insulin to regulate
blood sugar and hunger)

Testes

(secrete testosterone,
which influences male
sexual function)

Ovaries
(secrete estrogen, which
influences female sexual

function) +FIGURE 2.29

Hippocampus A part of the limbic system associated with storing
memories.

Endocrine system Glands whose secretions pass directly into the
bloodstream or lymph system.

Hormone A glandular secretion that affects bodily functions or behavior.
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The pituitary is a pea-sized globe hanging from the base
of the brain (return to Fig. 2.29). One of the pituitary’s more
important roles is to regulate growth. During childhood, the
pituitary secretes a hormone that speeds body development.
If too little growth hormone is released, a person may remain
far smaller than average. If this condition is not treated, a
child may be 6 to 12 inches shorter than age-mates. As
adults, some will have hypopituitary dwarfism (HI-po-pih-
TU-ih-ter-ee). Such individuals are perfectly proportioned,
but tiny. Regular injections of growth hormone can raise a
hypopituitary child’s height by several inches, usually to the
short side of average. Treatment, however, can last from 3 to
7 years and cost from $45,000 to $105,000.

Too much growth hormone produces giantism (excessive
bodily growth). Secretion of too much growth hormone late
in the growth period causes acromegaly (AK-row-MEG-uh-
lee), a condition in which the arms, hands, feet, and facial
bones become enlarged. Acromegaly produces prominent fa-
cial features, which some people have used as a basis for ca-
reers as character actors, wrestlers, and the like.

The pituitary also governs the functioning of other glands
(especially the thyroid, adrenal glands, and ovaries or testes).
These glands in turn regulate such bodily processes as metab-
olism, responses to stress, and reproduction. In women, the
pituitary controls milk output during breast-feeding.

The pituitary is often called the “master gland” because
it influences other endocrine glands. But the master has a
master: The pituitary is directed by the hypothalamus, which
lies directly above it. In this way, the hypothalamus can affect
glands throughout the body. This, then, is the major link be-
tween the brain and hormones (Carlson, 2001).

The pineal gland (pin-EE-ul) was once considered a use-
less remnant of evolution. However, in humans its function
is now coming to light (so to speak). The pineal gland re-
leases a hormone called melatonin (mel-ah-TONE-in) in re-
sponse to daily variations in light. Melatonin levels in the
bloodstream rise at dusk and peak around midnight. They
fall again as morning approaches. This light-driven cycle
helps control body rhythms and sleep cycles. As far as the
brain is concerned, it's bedtime when melatonin levels rise
(Attenburrow, Cowen, & Sharpley, 1996).

Studies of flight crews show that melatonin can be used
to minimize jet lag. To reset the body’s clock in a new time
zone, a small amount of melatonin can be taken about an
hour before bedtime. This dose is continued for as many
days as necessary to ease jet lag. The same treatment can be
used for rotating work shifts (Arendt, 1994; Brown, 1994;
Comperatore et al., 1996).

The thyroid gland, located in the neck, regulates metab-
olism. As you may remember from a biology course, metabo-
lism is the rate at which energy is produced and expended in
the body. By altering metabolism, the thyroid can have a siz-
able effect on personality. A person suffering from Ayper-

—p—

Dan McCoy/Rainbow

Keystone/The Image Works

Underactivity of the pituitary gland may produce a dwarf, overactivity a giant.

thyroidism (an overactive thyroid) tends to be thin, tense, ex-
citable, and nervous. An underactive thyroid (hypothyroidism)
in an adult can cause inactivity, sleepiness, slowness, and obe-
sity. In infancy, hypothyroidism limits development of the
nervous system, leading to severe mental retardation.

When you are frightened or angry, some important reac-
tions prepare your body for action: Your heart rate and blood
pressure rise; stored sugar is released into the bloodstream for
quick energy; your muscles tense and receive more blood;
and your blood is prepared to clot more quickly in case of in-

N
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Flight crews often suffer severe disruptions in their sleep cycles. For exam-
ple, a crew that leaves Los Angeles at 4 P.m., bound for London, will arrive
in 8 hours. Crew members’ bodies, which are on California time, will act as
if itis 12 A.m. Yet in London, it will be 8 A.m. Recent studies confirm that
melatonin can help people adjust more rapidly to such time-zone changes.

jury. As we discussed earlier, these changes are controlled by
the autonomic nervous system. Specifically, the sympathetic
branch of the ANS causes the hormones epinephrine and nor-
epinephrine to be released by the adrenal glands. (Epinephrine
is also known as adrenaline, which may be more familiar to
you.) Epinephrine (ep-eh-NEF-rin), which is associated with
fear, tends to arouse the body. Norepinephrine also tends to
arouse the body, but it is linked with anger.

The adrenal glands are located just under the back of the
rib cage, atop the kidneys. The adrenal medulla, or inner core
of the adrenal glands, is the source of epinephrine and nor-
epinephrine. The adrenal cortex, or outer “bark” of the
adrenal glands, produces a set of hormones called corticoids
(KOR-tih-coids). One of their jobs is to regulate salt balance
in the body. A deficiency of certain corticoids can evoke a
powerful craving for the taste of salt in humans. The corti-
coids also help the body adjust to stress, and they are a sec-
ondary source of sex hormones.

An oversecretion of the adrenal sex hormones can cause
virilism (exaggerated male characteristics). For instance, a
woman may grow a beard or a man’s voice may become so low
it is difficult to understand. Oversecretion early in life can cause
premature puberty (full sexual development during childhood).
One of the most remarkable cases on record is that of a 5-year-
old Peruvian girl who gave birth to a son (Strange, 1965).

While we are on the topic of sex hormones, there is a re-
lated issue worth mentioning. One of the principal andro-
gens, or “male” hormones, is testosterone, which is supplied
in small amounts by the adrenal glands. (The testes are the
main source of testosterone in males.) Perhaps you have
heard about the use of anabolic steroids by athletes who want
to “bulk up” or promote muscle growth. Most of these drugs
are synthetic versions of testosterone.

Although many athletes believe otherwise, there is no evi-
dence that steroids improve performance, and they may cause
serious side effects. Problems include voice deepening or bald-
ness in women and shrinkage of the testicles, sexual impotence,

N
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or breast enlargement in men. Also common when steroids are
used by younger adolescents are an increased risk of heart at-
tack and stroke, liver damage, or stunted growth (Bahrke,
Yesalis, & Brower, 1998). Dangerous increases in hostility and
aggression (“roid rage”) have also been linked with steroid use
(Hartgens & Kuipers, 2004). Understandably, all major sports
organizations ban the use of anabolic steroids.

In this brief discussion of the endocrine system we have
considered only a few of the more important glands. Never-
theless, this should give you an appreciation of how com-
pletely behavior and personality are tied to the ebb and flow
of hormones in the body.

Getty Images

|
|
r

During his bid for the major league home run record, baseball star Mark
McGwire admitted to using a steroid drug banned by the NFL and the
Olympics but not by major league baseball. Many athletes have been dis-
qualified, banned from competing, or stripped of metals for steroid use.

Growth hormone A hormone, secreted by the pituitary gland, that
promotes bodily growth.

Pituitary gland The “master gland” whose hormones influence other
endocrine glands.

Pineal gland Gland in the brain that helps regulate body rhythms and
sleep cycles.

Melatonin Hormone released by the pineal gland in response to daily
cycles of light and dark.

Thyroid gland Endocrine gland that helps regulate the rate of metabolism.
Epinephrine An adrenal hormone that tends to arouse the body;
epinephrine is associated with fear. (Also known as adrenaline.)
Norepinephrine An adrenal hormone that tends to arouse the body;
norepinephrine is associated with anger. (Also known as noradrenaline.)

Adrenal glands Endocrine glands that arouse the body, regulate salt
balance, adjust the body to stress, and affect sexual functioning.
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A Look Ahead In the upcoming Psychology in Action sec-
tion, we will return to the brain to see how hand preference
relates to brain organization. You'll also find out if being right-
or left-handed affects your chances of living to a ripe old age.

Summary B |

The subcortex consists of the hindbrain, midbrain, and
lower parts of the forebrain.

e The brain can be subdivided into the forebrain, midbrain,
and hindbrain. The subcortex includes several crucial
brain structures found at all three levels, below the cortex.

* The medulla contains centers essential for reflex control
of heart rate, breathing, and other “vegetative” functions.

¢ The cerebellum maintains coordination, posture, and
muscle tone.

¢ The reticular formation directs sensory and motor mes-
sages, and part of it, known as the RAS, acts as an acti-
vating system for the cerebral cortex.

BUILDER

—p—

The thalamus carries sensory information to the cortex.
The hypothalamus exerts powerful control over eating,
drinking, sleep cycles, body temperature, and other ba-
sic motives and behaviors.

The limbic system is strongly related to emotion. It
also contains distinct reward and punishment areas and
an area known as the hippocampus that is important
for forming memories.

Hormones from the endocrine glands enter the blood-
stream and affect activities all over the body.

Endocrine glands serve as a chemical communication
system within the body. Behavior, moods, and person-
ality are influenced by the ebb and flow of hormones in
the bloodstream.

Many of the endocrine glands are influenced by the pi-
tuitary (the “master gland”), which is in turn influ-
enced by the hypothalamus. Thus, the brain controls
the body through the fast nervous system and the
slower endocrine system.

Relate

If Mr. Medulla met Ms. Cerebellum at a
party, what would they say their roles are in
the brain? Would a marching band in a
“reticular formation” look like a network?
Would it get your attention? If you were
standing in the final path for behavior leav-
ing the brain, would you be in the thalamus?
Or in the hy-path-alamus (please forgive the
misspelling)? When you are emotional do
you wave your limbs around (and does your
limbic system become more active)?

Name as many of the endocrine glands
as you can. Which did you leave out? Can
you summarize the functions of each of the
glands?

Learning Check

1. Three major divisions of the brain are the
brainstem or

Subcortex and Endocrine System

the ,and
the

. Reflex centers for heartbeat and respira-

tion are found in the
a. cerebellum b. thalamus ¢. medulla d. RF

. A portion of the reticular formation,

known as the RAS, serves as an

system in the brain.
a. activating b. adrenal c. adjustment
d. aversive

. The is a final relay, or

“switching station,” for sensory informa-
tion on its way to the cortex.

. “Reward” and “punishment” areas are

found throughout the
system, which is also related to emotion.

. Undersecretion from the thyroid can cause

a. dwarfism b. giantism c. obesity
d. mental retardation

7. The body's ability to resist stress is re-
lated to the action of the adrenal

Critical Thinking

8. Subcortical structures in humans are
quite similar to corresponding lower
brain areas in animals. Why would
knowing this allow you to predict, in
general terms, what functions are con-
trolled by the subcortex?

on

9. Where in all the brain’s “hardware” do
you think the mind is found? What is the
relationship between mind and brain?

ANSWERS
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Psychology in Action

Whats Left?

Survey Question How do right- and lefi-handed individuals
differ?

In the English language, “what’s right is right,” but what’s left
may be wrong. We have left-handed compliments, people
with “two left feet,” those who are left out, and the left-
handed. On the other hand (so to speak), we have the right
way, the right angle, the “right-hand man” (or woman), right-
eousness, and the right-handed.

What causes handedness (a preference for the right or
left hand)? Why are there more right-handed than left-
handed people? How do left-handed and right-handed peo-
ple differ? Does being left-handed create any problems—or
benefits? The answers to these questions lead us back to the
brain, where handedness begins. Let’s see what research has
revealed about handedness, the brain, and you.

Hand Dominance Take a moment and write your name on
a sheet of paper, first using your right hand and then your
left. You were probably much more comfortable writing
with your dominant hand. This is interesting because there’s
no real difference in the strength or dexterity of the hands
themselves. The agility of your dominant hand is an outward
expression of superior motor control on one side of the
brain. If you are right-handed, there is literally more area on
the left side of your brain devoted to controlling your right
hand. If you are left-handed, the reverse applies (Volkmann
et al., 1998).

The preceding exercise implies that you are either en-
tirely right- or left-handed. But handedness is a matter of de-
gree (Coren, 1992). To better assess your handedness, circle
an answer for each of the questions that follow.

Are You Right- or Left-Handed?

1. Which hand do you normally use to write? Right Left
Either

2. Which hand would you use to throw a ball at a target?
Right Left Either

3. Which hand do you use to hold your toothbrush?
Right Left Either

4. Which hand do you use to hold a knife when cutting
food? Right Left Either

5. With which hand do you hold a hammer when hitting
a nail? Right Left Either

6. When you thread a needle, which hand holds the
thread? Right Left Either

—p—

Handedness—If Your Brain Is Right,

To find your score, count the number of “Rights” you
circled and multiply by 3. Then multiply the number of “Ei-
thers” by 2. Next count the number of “Lefts” you circled.
Now add all three totals and compare the result with the fol-
lowing scale (adapted from Coren, 1992).

17-18  Strongly right-handed
15-16 Moderately right-handed (mixed)
13-14 Mildly right-handed (mixed)

12 Ambidextrous

10-11 Mildly left-handed (mixed)

8-9 Moderately left-handed (mixed)
67 Strongly left-handed

A majority of people (about 77 percent) are strongly right-
or left-handed. The rest show some inconsistency in hand pref-
erence. As ATable 2.1 indicates, such differences can affect per-
formance in some sports. (Note that contrary to popular belief,
there is no overall handedness advantage in baseball. However,
there are situations that favor one hand or the other. For in-
stance, it is best to have a lefty pitch to a left-handed batter
[Goldstein & Young, 1996].) Away from sports, left-handedness
has an undeserved bad reputation. The supposed clumsiness of
lefties is merely a result of living in a right-handed world: If it can
be gripped, turned, or pulled, it’s probably designed for the right
hand. Even toilet handles are on the right side.

ATABLE 2.1 Sports and Handedness

SPORT HANDEDNESS ADVANTAGE
Baseball No overall left or right advantage
Boxing Left

Fencing Left

Basketball Mixed and ambidextrous

Ice hockey Mixed and ambidextrous

Field hockey Mixed and ambidextrous

Tennis Strong left or strong right
Squash Strong left or strong right
Badminton Strong left or strong right

(Adapted from Coren, 1992.)

Handedness A preference for the right or left hand in most activities.

81
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Bob Daemmrich/The Image Works

Left-handers have an advantage in sports such as fencing and boxing.
Most likely, their movements are less familiar to opponents, who usually
face right-handers (Coren, 1992).

If a person is strongly lefi-handed does that mean the right
hemisphere is dominant? Not necessarily. It’s true that the right
hemisphere controls the left hand, but a left-handed person’s
language-producing, dominant hemisphere may be on the
opposite side of the brain.

Brain Dominance About 97 percent of right-handers
process speech in the left hemisphere and are left-brain dom-
inant (+Fig. 2.30). A good 68 percent of left-handers pro-
duce speech from the left hemisphere, just as right-handed
people do. About 19 percent of all lefties and 3 percent of
righties use their right brain for language. Some left-handers
(approximately 12 percent) use both sides of the brain for
language processing. All totaled, 94 percent of the population
uses the left brain for language (Coren, 1992).

Entire Population

Left 94% Left 97%

L

Right 5%
Bilateral 1%

Right-handers

—p—

Is there any way for a person to tell which of his or her hemi-
spheres is dominant? One interesting clue is based on the way
you write. Right-handed individuals who write with a
straight hand, and lefties who write with a hooked hand, are
usually left-brain dominant for language. Left-handed people
who write with their hand below the line, and righties who
use a hooked position, are usually right-brain dominant
(Levy & Reid, 1976). Another hint is provided by hand ges-
tures. If you gesture mostly with your right hand as you talk,
you probably process language in your left hemisphere. Ges-
turing with your left hand is associated with right-brain lan-
guage processing (Hellige, 1993). Are your friends right
brained or left brained? (See +Figure 2.31.)

Before you leap to any conclusions, be aware that writing
position and gestures are not foolproof. The only sure way to
check brain dominance is to do a medical test that involves
briefly anesthetizing one cerebral hemisphere at a time
(Springer & Deutsch, 1998).

Handedness How common is lefi-handedness, and what
causes it? Ninety percent of all humans are right-handed;
10 percent are left-handed. In the past, many left-handed
children were forced to use their right hand for writing, eat-
ing, and other skills. But as fetal ultrasound images show, clear
hand preferences are apparent even before birth (Hepper,
McCartney, & Shannon, 1998). (See +Figure 2.32.) This
suggests that handedness cannot be dictated. Parents should
never try to force a left-handed child to use the right hand.
To do so may create speech or reading problems.

Is handedness inberited from parents? Studies of twins show
that hand preferences are not directly inherited like eye color
or skin color (Reiss et al., 1999; Ross et al., 1999). Yet, two left-
handed parents are more likely to have a left-handed child than
two right-handed parents are (McKeever, 2000). This suggests
that handedness is influenced by heredity, at least to a degree.
The best evidence to date shows that handedness is influenced
by a single gene on the X (female) chromosome (Jones &
Martin, 2001). However, learning, birth traumas, and social
pressure to use the right hand can also affect which hand you
end up favoring (McKeever et al., 2000; Provins, 1997).

Left-handers

Left 68%
Right 19%

Right 3% Bilateral 12%

+FIGURE 2.30 Language is controlled by the left side of the brain in the majority of right- and lefi-handers.



052-085 CHO02 Coon.gxd 5/24/05 8:25 PM Page 83

Hooked Left

Straight Left

+FIGURE 2.32  In this ultrasound image, a 4-month-old fetus sucks her
right thumb. A study by psychologist Peter Hepper suggests that she will
continue to prefer her right hand after she is born and that she will be
right-handed as an adulr.

Are there any drawbacks to being left-handed? A minority
of lefties owe their hand preference to birth traumas (such as
prematurity, low birth weight, and breech birth). These indi-
viduals have a higher incidence of allergies, learning disor-
ders, and other problems (Betancur et al., 1990). But in most
instances, left-handedness is unrelated to intelligence or the
overall rate of illness and accidental injury (McManus et al.,
1988; Porac et al., 1998).

Then why do right-handed people seem to live longer than
lefi-handed people? It is true that there is a shortage of very old
lefties. However, this does not mean that the left-handed die
early. It just reflects the fact that, in the past, more left-

handed children were forced to become right-handed. That

—p—

Straight Right

Custom Medical Stock Photo
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+FIGURE 2.31 Research suggests that the
hand position used in writing may indicate
which brain hemisphere is used for lan-

guage. (Redrawn from an illustration by
M. E. Challinor.)

Hooked Right

makes it look like many lefties don't survive to old age. In re-
ality, they do, but many of them are masquerading as right-
ies (Martin & Freitas, 2002)!

Advantage Left Throughout history a notable number of artists
have been lefties, from Leonardo da Vinci and Michelangelo to
Pablo Picasso and M. C. Escher. Conceivably, since the right
hemisphere is superior at imagery and visual abilities, there is
some advantage to using the left hand for drawing or painting
(Springer & Deutsch, 1998). At the least, lefties are definitely
better at visualizing three-dimensional objects. This may be
why there are more left-handed architects, artists, and chess
players than would be expected (Coren, 1992).

Lateralization refers to specialization in the abilities of
the brain hemispheres. One striking feature of lefties is that
they are generally less lateralized than the right-handed. In
fact, even the physical size and shape of their cerebral hemi-
spheres are more alike. If you are a lefty you can take pride in
the fact that your brain is less lopsided than most! In general,
left-handers are more symmetrical on almost everything, in-
cluding eye dominance, fingerprints—even foot size
(Polemikos & Papacliou, 2000).

In some situations less lateralization may be a real ad-
vantage. For instance, individuals who are moderately left-
handed or ambidextrous seem to have better than average
pitch memory, which is a basic musical skill. Correspond-
ingly, more musicians are ambidextrous than would normally

be expected (Springer & Deutsch, 1998).

Dominant hemisphere A term usually applied to the side of a person’s
brain that produces language.

Lateralization Differences between the two sides of the body;
especially, differences in the abilities of the brain hemispheres.
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Math abilities may also benefit from fuller use of the  [JIHIG

right hemisphere. Students who are extremely gifted in math Summdr)’ _
are much more likely to be left-handed or ambidextrous

(Benbow, 1986). Even where ordinary arithmetic skills are ‘

concerned, lefties seem to excel (Annett & Manning, 1990). ‘ o
The clearest advantage of being left-handed shows up * Most people are strongly right-handed. A minority are

Brain dominance and brain activity determine if you
are right-handed, left-handed, or ambidextrous.

when there is a brain injury. Because of their milder lateral- strongly left-handed. A few have moderate or mixed
ization, left-handed individuals typically experience less lan- hand preferences or they are ambidextrous. Thus,
guage loss after damage to either brain hemisphere, and they handedness is not a simple cither/or trait.

recover more easily (Geschwind, 1979). Maybe having “two * The vast majority of people are right-handed and there-
left feet” isn’t so bad after all. fore left-brain dominant for motor skills. Ninety-seven

percent of right-handed persons and 68 percent of the
left-handed also produce speech from the left hemisphere.

¢ Left-handed people tend to be less strongly lateralized
than right-handed people (their brain hemispheres are

not as specialized).

KNOWLEDGE BUILDER
Handedness and Brain Lateralization

Relate 2. Left-handed individuals who write with Critical Thinking
Think for a moment about what you “knew" their hand below the line are likely tobe 5 News reports that left-handed people
about handedness and left-handed people right-brain dominant. T or F? tend to die younger have been flawed in
before you read this section. Which of your 3. People basically learn to be right- or left- an important way: The average age of
beliefs were correct? How has your know!- handed. T or F? people in the left-handed group was
edge about handedness changed? 4. In general, left-handed individuals show younger than that of subjects in the right-
less lateralization in the brain and handed group. Why would this make a
Learning Check throughout the body. T or F? difference in the conclusions drawn?

1. About 97 percent of left-handed people
process language on the left side of the
brain, the same as right-handed people
do. Tor F?

ANSWERS
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Interactive Learning

Internet addresses frequently change. To find the sites listed here,
visit http://psychology.wadsworth.com/coon_psychology10e for
an updated list of Internet addresses and direct links to rele-
vant sites.

Brain Briefings Articles on a variety of topics in neuro-
science.

Brain Connection Explains brain research to the public, in-
cluding common myths about the brain, the effects of vari-
ous chemicals, how brain research applies to education, and
more.

Lorin’s Left-Handedness Site Answers to common questions
about left-handedness.

Probe the Brain Explore the motor homunculus of the
brain interactively.

The Brain Quiz Answer questions about the brain and get
instant feedback.

The Brain: A Work in Progress A set of related articles
about the brain.

The Human Brain: Dissections of the Real Brain Detailed
photographs and drawings of the human brain.

The Endocrine System Describes the endocrine system and
hormones.

y InfoTrac College Edition For recent articles related to
brain mapping, use Key Words search for MAG-
NETIC RESONANCE IMAGING and ELECTROEN-
CEPHALOGRAPHY.

Psychology®&Now PsychologyNow is a web-based, person-
alized study system that provides you with a pretest and a
post-test for each chapter, quizzes you by chapter, and pro-
vides a personalized study plan, pointing you to elements in
the text or in individual learning modules that will help you
achieve 80 percent mastery. It includes integrative questions
that help you pull all of the material together. Check out
the learning modules that relate to this chapter: Synaptic
Transmission, Neural Transmission, Split-brain, Genetics,
and Evolution.

PsychNow! CD-ROM, Version 2.0 Go to the PsychNow!

CD-ROM for further study of the concepts in this
chapter. The CD-ROM includes learning modules with
videos, animations, and quizzes, as well as simulations of
psychological phenomena. The Explore module follows a
consistent Explore, Lesson, and Apply structure that allows
you to experience the concept or principle, learn more
about it, and then apply it. You and your friends can partic-
ipate in a team-based Quiz Game that makes learning fun.
You can also participate in experiments such as: Brain
Asymmetry, which is the same thing as lateralization in your
book. Learning modules include: 3a. Neurons and Synaptic
Transmission, 3b. Brain and Behavior.
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A Star Is Born—Here’s Amy!

Olivia has just given birth to her first child, Amy. Frankly, at
the moment Amy looks something like a pink prune, with
pudgy arms, stubby legs, and lots of wrinkles. She also has
the face of an angel—at least in her parents’ eyes. As
Olivia and her husband Tom look at Amy they wonder, “How
will her life unfold? What kind of a person will she be?”
What if we could skip ahead through Amy’s childhood
and observe her at various ages? What could we learn?
Seeing the world through her eyes would be fascinating
and instructive. A child’s viewpoint can make us more
aware of things we take for granted. For example, younger
children are very literal in their use of language. When she
was 3, Amy thought her bath was too hot and said to Tom,

—p—

Child

Development

“Make it warmer, daddy.” At first, Tom was confused. The
bath was already fairly hot. But then he realized that what
she really meant was, “Bring the water closer to the tem-
perature we call warm.” It makes perfect sense if you look
at it that way.

Today we can merely guess about Amy's future. How-
ever, psychologists have studied many thousands of chil-
dren. Their findings tell a fascinating story about human
growth and development. Let's let Olivia, Tom, and Amy rep-
resent parents and children everywhere, as we see what
psychology can tell us about the challenges of growing up.
Tracing Amy's development might even help you answer the
question, How did | become the person | am today?

86
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Heredity influences development during the entire human growth
sequence. Even young infants have inborn differences in person-
ality. Sensitive periods, prenatal risks, and conditions of depriva-
tion or enrichment all show how the environment can influence
development. Ultimately, the person you are today reflects a con-
tinuous interplay between the forces of nature and nurture.

Heredity and Environment—
The Nurture of Nature

Survey Question How do heredity and environment affect
development?

Children are the heart of developmental psychology (the study
of progressive changes in behavior and abilities). However, you
should be aware that human development involves every stage
of life from conception to death (or “the womb to the tomb”).
Some events in life, such as achieving sexual maturity, are
mostly governed by heredity. Others, such as learning to swim
or use a computer, are primarily a matter of environment. But
which is more important, heredity or environment? Let’s con-
sider some evidence on both sides of the nature-nurture debate.

Heredity

Heredity (“nature”) refers to genetically passing characteris-
tics from parents to children. An incredible number of per-
sonal features are set at conception, when a sperm and an
ovum (egg) unite.

How does heredity operate? Every human cell contains
46 chromosomes that hold the coded instructions of hered-
ity (¢#Fig. 3.1). A notable exception is sperm cells and ova,
which contain only 23 chromosomes. Thus, Amy received
23 chromosomes from Olivia and 23 from Tom. This is her
genetic heritage.

Chromosomes are made up of DNA, deoxyribonucleic
acid (dee-OX-see-RYE-bo-new-KLEE-ik). DNA is a long,
ladder-like chain of chemical molecules (+Fig. 3.2). The
order of these molecules, or organic bases, acts as a code for
genetic information. The DNA in each cell contains a record
of all the instructions needed to make a human—with room
left over to spare.

Genes are small areas of the DNA code that affect a par-
ticular process or personal characteristic. Sometimes, a single
gene is responsible for an inherited feature, such as Amy’s eye
color. Most characteristics, however, are polygenic (pol-ih-JEN-
ik), or controlled by many genes working in combination.

88
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Heredity and Environment

Genes may be dominant or recessive. When a gene is
dominant, the feature it controls will appear every time the
gene is present. When a gene is recessive, it must be paired
with a second recessive gene before its effect will be expressed.
For example, if Amy got a blue-eye gene from Tom and a
brown-eye gene from Olivia, Amy will be brown-eyed, be-
cause brown-eye genes are dominant.

If brown-eye genes are dominant, why do two brown-eyed
parents sometimes have a blue-eyed child? If each parent has
two brown-eye genes, the couple’s children can only be
brown-eyed. But what if each parent has one brown-eye gene
and one blue-eye gene? In that case the parents would both
have brown eyes. Yet, there is 1 chance in 4 that their children
will get two blue-eye genes and have blue eyes (+Fig. 3.3).

Genetic Programming

Heredity influences us from conception to senescence (seh-
NESS-ens: aging) and death (see aTable 3.1). That’s why
the human growth sequence, or overall pattern of physical de-
velopment, is universal. Heredity also determines eye color,
skin color, and susceptibility to some diseases. To a degree,
genetic instructions affect body size and shape, height, intel-
ligence, athletic potential, personality traits, sexual orienta-
tion, and a host of other details (Hamer & Copeland, 1998).
Score 1 for those who favor heredity as the more important
factor in development!

Temperament How soon do hereditary differences appear?
Some appear right away. For instance, newborn babies differ
noticeably in temperament. This is the physical core of per-
sonality. It includes sensitivity, irritability, distractibility, and
typical mood (Braungart et al., 1992). About 40 percent of
all newborns are easy children who are relaxed and agreeable.
Ten percent are difficult children who are moody, intense,
and easily angered. Slow-rto-warm-up children (about 15 per-
cent) are restrained, unexpressive, or shy. The remaining
children do not fit neatly into a single category (Chess &

Biophoto Associates/Science-Source/

Photo Researchers, Inc.

+FIGURE 3.1 This image, made with a scanning electron microscope,
shows several pairs of human chromosomes. (Colors are artificial.)
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Thomas, 1986). (Perhaps we should call them “generic”
children?)

Imagine that we start with some infants who are very shy
and some who are very bold. By the time they are 4 to 5 years
old, most of these children will be only moderately shy or
bold. This suggests that inherited temperaments are modified
by learning (Kagan, 1999). In other words, nurture immedi-
ately enters the picture.
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+FIG. 3.3 Gene patterns for children of brown-eyed parents, where each
parent has one brown-eye gene and one blue-eye gene. Since the brown-

eye gene is dominant, 1 child in 4 will be blue-eyed. Thus, there is a sig-
nificant chance that two brown-eyed parents will have a blue-eyed child.
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+FIG. 3.2 (Top left) Linked
molecules (organic bases) make up
the “rungs” on DNA’s twisted
“‘molecular ladder.” The order of
these molecules serves as a code for
genetic information. The code pro-
vides a genetic blueprint that is
unique for each individual (except
identical twins). The drawing
shows only a small section of a
DNA strand. An entire strand of
DNA is composed of billions of
smaller molecules. (Bottom left)
The nucleus of each cell in the body
contains chromosomes made up of
tightly wound coils of DNA. (Don’t
be misled by the drawing: Chromo-
somes are microscopic in size and
the chemical molecules that make
up DNA are even smaller.)

Environment
Environment (“nurture”) refers to all external conditions that
affect a person. The environments in which a child grows up
can have a powerful impact on development. Humans today are
genetically very similar to cave dwellers who lived 30,000 years
ago. Nevertheless, a bright baby born today could learn to be-
come almost anything—a ballet dancer, an engineer, a gangsta
rapper, or a biochemist who likes to paint watercolors. But an
Upper Paleolithic baby could have only become a hunter or
food gatherer. Score 1 for the environmentalists!

Early experiences can have very lasting effects. For exam-
ple, children who are abused may suffer lifelong emotional

Developmental psychology The study of progressive changes in
behavior and abilities from conception to death.

Heredity (“nature”) The transmission of physical and psychological
characteristics from parents to offspring through genes.
Chromosomes Thread-like “colored bodies” in the nucleus of each cell
that are made up of DNA.

Genes Specific areas on a strand of DNA that carry hereditary
information.

Polygenic characteristics Personal traits or physical properties that
are influenced by many genes working in combination.

Dominant gene A gene whose influence will be expressed each time
the gene is present.

Recessive gene A gene whose influence will be expressed only when
it is paired with a second recessive gene.

Temperament The physical core of personality, including emotional
and perceptual sensitivity, energy levels, typical mood, and so forth.
Environment (“nurture”) The sum of all external conditions affecting
development, including especially the effects of learning.
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cataracts, or hearing loss. Later in pregnancy, the
child would escape without damage.
Often, certain events must occur during
a sensitive period for a person to develop
- normally. For instance, forming a loving
o > bond with a caregiver early in
b life is crucial for optimal devel-
opment. Likewise, babies who
don’t hear normal speech dur-
ing their first year may
have impaired language
abilities (Thompson &
Nelson, 2001).

problems (Rutter, 1995). At the same time,
extra care can sometimes reverse the effects
of a poor start in life (Bornstein, 1995). In
short, environmental forces guide human
development, for better or worse,
throughout life.

Sensitive Periods Why do some
experiences have more lasting effects
than others? Part of the answer
lies in sensitive periods. These
are times when children are
more susceptible to specific en-
vironmental influences. Events

that occur during a sensitive

period can permanently alter Influences

the course of development The impact of nurture ac-
(Bornstein, 1989). For in- Identical twins. Twins who share identical genes (identical twins) demon- tually starts before birth.

stance, if a woman has Ger- Strate the powerful influence of heredity. Even when they are reared apart, Although the intrauterine
. identical twins are strikingly alike in motor skills, physical development, and . . .
man measles during early . . . environment (interior of
. appearance. At the same time, twins are less alike as adults than they were o
pregnancy, her child may be 55 children, which shows environmental influences are at work (McCartney, the womb) is highly pro-

born with heart defects, Bernieri, & Harris, 1990). tected, environmental con-

Prenatal

Myrleen Ferguson/PhotoEdit

ATABLE 3.1 Human Growth Sequence

PERIOD DURATION DESCRIPTIVE NAME
Prenatal Period From conception to birth
Germinal period First 2 weeks after conception Zygote
Embryonic period 2-8 weeks after conception Embryo
Fetal period From 8 weeks after conception to birth Fetus
Neonatal Period From birth to a few weeks after birth Neonate
Infancy From a few weeks after birth until child is walking securely; some children walk securely at less than Infant
a year, while others may not be able to until age 17-18 months
Early Childhood From about 15—18 months until about 2-2, years Toddler
From age 23 to about age 6 Preschool child
Middle Childhood From about age 6 to age 12 School-age child
Pubescence Period of about 2 years before puberty
Puberty Point of development at which biological changes of pubescence reach a climax marked by sexual
maturity
Adolescence From the beginning of pubescence until full social maturity is reached (difficult to fix duration of this Adolescent
period)
Adulthood From adolescence to death; sometimes subdivided into other periods as shown at left Adult

Young adulthood (19-25)
Adulthood (26—40)
Maturity (41 plus)

Senescence No defined limit that would apply to all people; extremely variable; characterized by marked physio- Adult (senile), “old
logical and psychological deterioration age”

*Note: There is no exact beginning or ending point for various growth periods. The ages are approximate, and each period may be thought of as blending into the next. (Table
courtesy of Tom Bond.)
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Because of the rapid growth of basic structures, the developing fetus
is sensitive to a variety of diseases, drugs, and sources of radiation.
This is especially true during the first trimester (3 months) of gestation
(pregnancy).

ditions can affect the developing child. For example, when
Olivia was pregnant, Amy’s fetal heart rate and movements in-
creased when loud sounds or vibrations penetrated the womb
(Kisilevsky & Low, 1998).

If Olivia’s health or nutrition had been poor, or if she had
German measles, syphilis, or HIV, or used drugs, or was ex-
posed to X-rays or atomic radiation, Amy might have been
harmed. In such cases babies can suffer from congenital
problems or “birth defects.” These problems affect the devel-
oping fetus and become apparent at birth. In contrast, ge-
netic disorders are inherited from parents. Examples are
sickle-cell anemia, hemophilia, cystic fibrosis, muscular dys-
trophy, albinism, and some forms of mental retardation.

Fetal Vulnerability How is it possible for the embryo or the
fetus to be harmed? No direct intermixing of blood takes
place between a mother and her unborn child. Yet some
substances—especially drugs—do reach the fetus. If a mother
is addicted to morphine, heroin, or methadone, her baby may
be born with an addiction. Repeated heavy drinking during
pregnancy causes fetal alcohol syndrome (FAS). Affected infants
have low birth weight, a small head, bodily defects, and facial
malformations. Many also suffer from emotional, behavioral,
and mental handicaps (Mattson et al., 1998; Steinhausen &
Spohr, 1998).

Tobacco is also harmful. Smoking during pregnancy
greatly reduces oxygen to the fetus. Heavy smokers risk mis-
carrying or having premature, underweight babies who are
more likely to die soon after birth (Slotkin, 1998). Children
of smoking mothers score lower on tests of language and
mental ability (Fried et al., 1992). In other words, an unborn
child’s future can go “up in smoke.”

Teratogens Anything capable of causing birth defects is
called a teratogen (tech-RAT-uh-jen). Sometimes women are
exposed to powerful teratogens, such as radiation, lead, pes-

—p—
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Ted Wood

Some of the typical features of children suffering from fetal alcohol syn-
drome include a small non-symmetrical head, a short nose, a flattened area
between the eyes, oddly shaped eyes, and a thin upper lip. Many of these
features become less noticeable by adolescence. However, mental retar-
dation and other problems commonly follow the FAS child into adulthood.
The child shown here represents a moderate example of FAS.

ticides, or PCBs, without knowing it (Eliot, 1999). But preg-
nant women can control many teratogens. For example, a
woman who takes cocaine runs a serious risk of injuring her
fetus (Espy, Kaufmann, & Glisky, 1999; Singer et al., 1999;
Swanson et al., 1999). In short, when a pregnant woman
takes drugs, her unborn child does too.

Healthy Pregnancies/Healthy Babies Whar can parents do
to minimize prenatal risks? Several basic practices help pro-
mote successful pregnancies and healthy babies (Bradley,

1995). These include:

* Maintaining good nutrition during pregnancy

¢ Learning relaxation and stress reduction techniques to
ease the transition to motherhood

* Avoiding teratogens and other harmful substances
* Getting adequate exercise during pregnancy
* Obraining general education about pregnancy and

childbirth

Sensitive period During development, a period of increased sensitivity
to environmental influences. Also, a time during which certain events
must take place for normal development to occur.

Congenital problems Problems or defects that originate during
prenatal development in the womb.

Genetic disorders Problems caused by defects in the genes or by
inherited characteristics.

Teratogen Radiation, a drug, or other substance capable of altering
fetal development in ways that cause birth defects.
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Deprivation and Enrichment

The brain of a newborn baby has fewer dendrites (nerve cell
branches) and synapses (connections between nerve cells) than
an adult brain. (See +Figure 3.4.) However, during the first
3 years of life millions of new connections form in the brain
every day. At the same time, unused connections disappear.
As a result, early learning environments literally shape the
developing brain, through “blooming and pruning” of
synapses (Nelson, 1999a). This is especially true of environ-
ments that can be described as enriched or deprived. Depriva-
tion refers to a lack of normal stimulation, nutrition, com-
fort, or love. Enrichment exists when environments are
intentionally made more complex, intellectually stimulating,
and emotionally supportive.

What happens when children suffer severe deprivation?
Tragically, a few mistreated children have spent their first
years in closets, attics, and other restricted environments.
When they are first discovered, these children are usually
mute, retarded, and emotionally damaged. Although such ex-
treme cases are unusual, milder perceptual, intellectual, or
emotional deprivation occurs in many families, especially
those that must cope with poverty (Evans, 2004). By the age
of 5, children who grow up in poor homes tend to have lower
IQs. They are also more fearful, unhappy, and aggressive
(Carnegie Corporation, 1994; McLoyd, 1998). In light of
this, it is wise to view all of childhood as a relatively sensitive

period (Barnet & Barnet, 1998; Nelson, 1999a).

Enriched Environments Can improved environments enhance
development? To answer this question, psychologists have
created enriched environments that are especially novel, com-

1

Six months

Neonate Two years

+FIGURE 3.4 A rapid increase in brain synapses continues until about
age 4. At that point, children actually have more brain synapses than
adults do. Then, after age 10, the number slowly declines, reaching adult
levels at about age 16. Reprinted by permission of the publisher from The
Postnatal Development of the Human Cerebral Cortex, Vols. I-1II 4y
Jesse LeRoy Conel, Cambridge, Mass.: Harvard University Press, Copy-
right © 1939, 1975 by the President and Fellows of Harvard College.
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plex, and stimulating. Enriched environments may be the
“soil” from which brighter children grow. To illustrate, let’s
consider rats raised in a sort of “rat wonderland.” Their cages
were filled with platforms, ladders, cubbyholes, and colorful
patterns. As adults, these rats were superior at learning mazes.
In addition, they had larger, heavier brains, with a thicker
cortex (Benloucif, Bennett, & Rosenzweig, 1995). Of course,
it’s a long leap from rats to people, but an actual increase in
brain size is impressive. If extra stimulation can enhance the
“intelligence” of a lowly rat, it’s likely that human infants also
benefit from enrichment. Many studies have shown that en-
riched environments do, in fact, improve abilities or enhance
development. It would be wise for Tom and Olivia to make a
point of nourishing Amy’s mind, as well as her body (Dieter
& Emory, 1997).

What can parents do to enrich a child’s environment? They
can encourage exploration and stimulating play by noticing
what holds Amy’s interest. It is better to “child-proof” a
house than to strictly limit what a child can touch. There is
also value in actively enriching sensory experiences. Babies
should be surrounded by colors, music, people, and things to
see, taste, smell, and touch. Children progress most rapidly
when they have responsive parents and stimulating play ma-
terials at home (Bradley et al., 1989; Luster & Dubow,
1992). (However, see “The Mozart Effect” for another per-
spective on enrichment.)

Most people recognize that babies need lots of “tender
loving care” for their physical needs. But as our discussion
has shown, tender loving care should include a baby’s psy-
chological needs as well. The effects of deprivation and en-
richment appear to apply to 4/l areas of development. It
would be a good idea to place perceptual and intellectual
stimulation, affection, and personal warmth high on any list
of infant needs.

© Anna Kaufman Moon/Stock Boston

Children who grow up in poverty run a high risk of experiencing many
forms of deprivation. There is evidence that lasting damage to social, emo-
tional, and cognitive development occurs when children must cope with
severe early deprivation (Evans, 2004).
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Frances Rauscher and Gordon Shaw re-
ported that after college students listened
to a Mozart piano sonata they scored higher
on a spatial reasoning test (Rauscher &
Shaw, 1998; Shaw, 1999). Soon after this
observation made the news, doting parents
were playing Mozart for their babies around
the clock. Obviously, they hoped that, like
the college students, their babies would be-
come smarter. However, parents should be
suspicious of any practice that claims to of-
fer such “magical” benefits. Because the
original experiment was done with adults, it
tells us nothing about infants.

Nature-Nurture Interactions

As Amy passes through life she will have to learn countless
bits of information: how to eat with a fork; the names of an-
imals; proper etiquette at a wedding; how to use a computer.
This knowledge reflects billions of connections in the brain.
No conceivable amount of genetic programming could
make it possible. With this fact in mind, the outcome of the
nature-nurture debate is clear: Heredity and environment
are both important. Heredity gives us a variety of potentials
and limitations. These, in turn, are affected by environmen-
tal influences, such as learning, nutrition, disease, and cul-
ture. Thus, the person you are today reflects a constant -
teraction, or interplay, between the forces of nature and

nurture (Gopnik, Melezoff, & Kuhl, 1999).

Reciprocal Influences Because of differences in tempera-
ment, some babies are more likely than others to smile, cry,
vocalize, reach out, or pay attention. As a result, babies
rapidly become active participants in their own development.
Growing infants alter their parents’ behavior at the same time
they are changed by it. For example, Amy is an easy baby who
smiles frequently and is easily fed. This encourages Olivia to
touch, feed, and sing to Amy. Olivia’s affection rewards Amy,
causing her to smile more. Soon, a dynamic relationship blos-
soms between mother and child. The reverse also occurs: Dif-
ficult children make parents unhappy and elicit more nega-
tive parenting (Parke, 2004).

A person’s developmental level is his or her current state
of physical, emotional, and intellectual development. To
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Then does the Mozart effect actually
exist? A few studies have found small in-
creases in spatial intelligence after expo-
sure to Mozart's music (Rideout, Dougherty,
& Wernert, 1998; Rideout & Taylor, 1997).
However, most researchers have been un-
able to duplicate the effect (Bridgett &
Cuevas, 2000; Chabris et al., 1999;
McCutcheon, 2000; Steele, Bass, & Crook,
1999; Steele, Brown, & Stoecker, 1999;
Wilson & Brown, 1997).

Why do some studies support the ef-
fect and others disconfirm it? Most studies
have compared students who heard music
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The Mozart Effect—Smart Music?

to students who rested in silence. However,
Kristin Nantais and Glenn Schellenberg
found that listening to a narrated story also
improves test scores. This is especially true
for students who like hearing stories. Thus,
students who scored higher after listening
to Mozart were probably just more alert or
in a better mood (Nantais & Schellenberg,
1999; Thompson, Schellenberg, & Husain,
2001).

As wonderful as Mozart's music may
be, it doesn't appear to be magical, at least
where children’s intelligence is concerned
(McKelvie & Low, 2002).

summarize, three factors combine to determine your devel-
opmental level at any stage of life. These are heredity, envi-
ronment, and your own behavior, each tightly interwoven with
the others.

Summary

At any given time a child’s development reflects the
joint effects of heredity and environment. However,
caregivers can only influence environment.

* The nature-nurture controversy concerns the relative
contributions to development of heredity (nature) and
environment (nurture).

* Hereditary instructions are carried by the genes. Most
characteristics are polygenic and reflect the combined
effects of dominant and recessive genes.

* Heredity affects temperament. Most infants fall into
one of three temperament categories: easy children, dif-
ficult children, and slow-to-warm-up children.

Deprivation In development, the loss or withholding of normal
stimulation, nutrition, comfort, love, and so forth; a condition of lacking.
Enrichment Deliberately making an environment more novel, complex,
and perceptually or intellectually stimulating.

Developmental level An individual's current state of physical,
emotional, and intellectual development.
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* During sensitive periods in development, infants expe-
rience an increased sensitivity to specific environmental
influences. .

* Early perceptual, intellectual, and emotional depriva-
tion seriously retards development.

Deliberate enrichment of the environment has a posi-
* Prenatal development is affected by environmental tive effect on development.

influences, such as diseases, drugs, radiation, and * Heredity and environment are inseparable and interact-

the mother’s health. Various teratogens can cause
prenatal damage to the fetus, resulting in congenital

ing forces. Therefore, a child’s developmental level re-
flects heredity, environment, and the effects of the

problems.

child’s own behavior.

BUILDER

Relate

Do you think that heredity or environment
best explains who you are today? Can you
think of clear examples of the ways in
which heredity and environmental forces
have affected your development?

What kind of temperament did you
have as an infant? How did it affect your re-
lationship with your parents or caregivers?

What advice would you give a friend
who has just become pregnant? Be sure to
consider the prenatal environment, sensitive
periods, and birth options.

Learning Check

1. In the “nature-nurture” debate, the term
nature primarily refers to
a. senescence b. the existence of
sensitive periods c. prenatal teratogens
d. heredity

Heredity and Environment

2. Areas of the DNA molecule called genes
are made up of dominant and recessive
chromaosomes. T or F?

3. If a personal trait is controlled by a sin-
gle dominant gene, the trait cannot be
a. hereditary b. related to DNA
sequences c. influenced by chromosomes
d. polygenic

4. Which of the following represents a
correct sequence?

a. zygote, fetus, embryo, neonate,
infant b. zygote, embryo, neonate,
fetus, infant c. embryo, zygote, fetus,
neonate, infant d. zygote, embryo,
fetus, neonate, infant

5. “Slow-to-warm-up” children can be de-

scribed as restrained, unexpressive, or
shy. T or F?

6. Deprivation has an especially strong im-

pact on development during

a. the reciprocal stage b. sensitive peri-
ods c. the polygenic stage d. the sacial
play phase

7. As a child develops there is a continuous

between the forces of heredity and
environment.

Critical Thinking
8. Environmental influences can interact

with hereditary programming in an ex-
ceedingly direct way. Can you guess
what it is?

ANSWERS
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Contrary to common belief, newborn babies are not oblivious to
their surroundings. Infants have mental capacities that continue
to surprise researchers and delight parents. The emergence of
many of these capacities, as well as a baby’s physical abilities, is
closely related to maturation of the brain, nervous system, and
body. Likewise, a baby's early emotional life unfolds on a
timetable that is largely controlled by maturation.

The Newborn Baby—The Basic
Model Comes with Options

Survey Questions What can newborn babies do? What influ-
ence does maturation have on early development?

At birth the human neonate (NEE-oh-NATE: newborn in-
fant) will die if not cared for by adults. Newborn babies can-
not lift their heads, turn over, or feed themselves. Does this
mean they are inert and unfeeling? Definitely not! Neonates
like Amy can see, hear, smell, taste, and respond to

pain and touch. Although their senses are less
acute, babies are very responsive. Amy will
follow a moving object with her eyes and
will turn in the direction of sounds.

Amy also has a number of adaptive in-
fant reflexes. To elicit the grasping reflex,
press an object in the neonate’s palm and
she will grasp it with surprising
strength. Many infants, in fact, can
hang from a raised bar, like little
trapeze artists. The grasping reflex
aids survival by helping infants avoid
falling. You can observe the rooting re-
flex (reflexive head turning and nurs-
ing) by touching Amy’s cheek. Imme-
diately, she will turn toward your
finger, as if searching for something.

How is such turning adaptive?
The rooting reflex helps infants find
a bottle or a breast. Then, when a
nipple touches the infant’s mouth,
the sucking reflex (thythmic nursing)
helps her obtain needed food. This
is a genetically programmed action
(Koepke & Bigelow, 1997). At the
same time, food rewards nursing.
Because of this, babies quickly learn
to nurse more actively. Again, we see

Newborn babies display a spe

mother and baby.

face. A preference for seeing their mother's face devel-
ops rapidly and encourages social interactions between

The Neonate and Early Maturation

how the interplay of nature and nurture alters a baby’s be-
havior.

The Moro reflex is also interesting. If Amy’s position is
changed abruptly or if she is startled by a loud noise, she will
make a hugging motion. This reaction has been compared to
the movements baby monkeys use to cling to their mothers.
(It is left to the reader’s imagination to decide if there is any
connection.)

The World of the Neonate

Thirty years ago, many people thought of newborn babies as
mere bundles of reflexes, like the ones just described. But in-
fants are capable of much more. For example, Andrew
Meltzoff and Keith Moore (1983) found that babies are born
mimics. +Figure 3.5 shows Meltzoff as he sticks out his
tongue, opens his mouth, and purses his lips at a 20-day-old
girl. Will she imitate him? Videotapes of babies confirm that
they imitate adult facial gestures. As early as 9 months of age,
infants can imitate actions a day after seeing them (Heimann
& Meltzoff, 1996). Such mimicry obviously aids rapid learn-
ing in infancy.
How intelligent are neonates? Babies are smarter than
many people think. From the earliest days of life,
babies seem to be trying to learn how the world
works. They immediately begin to look,
touch, taste, and otherwise explore their sur-
roundings. From an evolutionary perspective, a
baby’s mind is designed to soak up information,
which it does at an amazing pace (Gopnik,
Meltzoff, & Kuhl, 1999).
In the first weeks and months of life, babies are in-
creasingly able to think, to learn from what they see, to
make predictions, and to search for explanations. For exam-
ple, Jerome Bruner (1983) observed
that 3- to 8-week-old babies seem
to understand that a person’s voice
and body should be connected. If
a baby hears his mother’s voice
coming from where she is stand-
ing, the baby will remain calm. If
her voice comes from a loud-
speaker several feet away, the
baby will become agitated and be-
gin to cry.

Another look into the private
world of infants can be drawn
from testing their vision. How-
ever, such testing is a challenge be-
cause infants cannot talk. Robert

95

Margaret Miller/Photo Researchers, Inc.

cial interest in the human
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+FIGURE 3.5 Infant imitation. In the top row of pho-
tos, Andrew Meltzoff makes facial gestures at an infant.
The bottom row records the infants responses. Video-
tapes of Meltzoff and of tested infants helped ensure
objectivity. (Photos courtesy of Andrew N. Meltzoff')

Fantz invented a device called a looking cham-
ber to find out what infants can see and what
holds their attention (+Fig. 3.6 #). Imagine
that Amy is placed on her back inside the
chamber, facing a lighted area above. Next,
two objects are placed in the chamber. By
observing the movements of Amy’s eyes and
the images they reflect, we can tell what she is
looking at. Such tests show that adult vision is
about 30 times sharper, but babies can see
large patterns, shapes, and edges.

Fantz found that 3-day-old babies prefer
complex patterns, such as checkerboards and
bull’s-eyes, to simpler colored rectangles. Other
researchers have learned that infants are excited by circles,
curves, and bright lights (+Fig. 3.6 6) (Brown, 1990). Imme-
diately after birth, Amy will be aware of changes in the posi-
tion of objects (Slater et al., 1991). When she is 6 months old,
she will be able to recognize categories of objects that differ in
shape or color. By 9 months of age she will be able to tell the

(b)

difference between dogs and birds or other groups of animals
(Mandler & McDonough, 1998). So, there really is a person
inside that litcle body!

Neonates can most clearly see objects about a foot away
from them. It is as if they are best prepared to see the people
who love and care for them. Perhaps that’s why babies have a

+FIGURE 3.6 (a) Eye movements and fixation points of infants are observed in Fantz’s “looking chamber.” (b) Thirteen-
week-old infants prefer concentric and curved patterns like those on the left to non-concentric and straight-line patterns
like those on the right. (c) When they are just days old, infants pay more attention to the faces of people who are gazing
directly ar them. (d) Infants look at normal faces longer than at scrambled faces and ar both faces longer than designs,
like the one on the right. (Photo [a] courtesy of David Linton. Drawing from “The Origin of Form Perception” by
Robert L. Fantz, Copyright © 1961 by Scientific American, Inc. All rights reserved.)

Rubberball Productions/Getty Images
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1. Fetal posture
(newborn)

2. Holds chin up
(1 month)

3. Holds chest up
(2 months)
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6. Stands holding furniture 7. Crawls 8. Walks if led 9. Stands alone 10. Walks alone
(9 months) (10 months) (11 months) (11 months) (12 months)

+FIGURE 3.7 Motor development. Most infants follow an orderly pattern of motor development. Although the order in
which children progress is similar, there are large individual differences in the ages ar which each ability appears. The
ages listed are averages for American children. It is not unusual for many of the skills to appear 1 or 2 montbs earlier
than average or several months later (Frankenberg ¢& Dodds, 1967; Harris & Liebert, 1991). Parents should not be

alarmed if a child’s behavior differs some from the average.

special fascination with human faces. Just hours after they are
born, babies begin to prefer seeing their mother’s face, rather
than a stranger’s (Walton, Bower, & Bower, 1992). When
babies are only 2 to 5 days old, they will pay more attention
to a person who is gazing directly at them, rather than one
who is looking away (Farroni et al., 2004) (+Fig. 3.6¢).

In a looking chamber, most infants will spend more time
looking at a human face pattern than a scrambled face or a
colored oval (+Fig. 3.6 4). When real human faces are used,
infants prefer familiar faces to unfamiliar faces. However, this
reverses at about age 2. At that time, unusual objects begin to
interest the child. For instance, Jerome Kagan (1971) showed
face masks to 2-year-olds. Kagan found that the toddlers were
fascinated by a face with eyes on the chin and a nose in the
middle of the forehead. He believes the babies’ interest came
from a need to understand why the scrambled face differed
from what they had come to expect. Such behavior is further
evidence that babies actively try to make sense of their sur-
roundings (Gopnik, Meltzoff, & Kuhl, 1999).

Maturation

The emergence of many basic abilities is closely tied to mat-
uration (physical growth and development of the body,
brain, and nervous system). Maturation will be especially evi-

dent as Amy learns motor skills, such as crawling and walk-
ing. Of course, the rate of maturation varies from child to
child. Nevertheless, the order of maturation is almost univer-
sal. For instance, Amy will be able to sit without support be-
fore she has matured enough to crawl. Indeed, infants around
the world typically sit before they crawl, crawl before they
stand, and stand before they walk (+Fig. 3.7).

What about my weird cousin Emo who never crawled? Like
cousin Emo, a few children substitute rolling, creeping, or
shuffling for crawling. A very few move directly from sitting
to standing and walking (Robson, 1984). Even so, their mo-
tor development is orderly. In general, muscular control
spreads in a pattern that is cephalocaudal (SEF-eh-lo-KOD-
ul: from head to toe) and proximodistal (PROK-seh-moe-
DIS-tul: from the center of the body to the extremities). Even
if cousin Emo flunked Elementary Crawling, his motor de-
velopment followed the standard top-down, center-outward
pattern.

Maturation The physical growth and development of the body and
nervous system.



086-127 CHO3 Coon.gxd 5/24/05 8:33 PM Page 98

98  Chapter 3 CHILD DEVELOPMENT

Motor Development

While maturation has a big impact, motor skills don’t sim-
ply “emerge.” Amy must learn to control her actions. Babies
who are trying to crawl or walk actively try out new move-
ments and select those that work. Amy’s first efforts may be
flawed—a wobbly crawl or some shaky first steps. However,
with practice, babies “tune” their movements to be smoother
and more effective (Adolph, 1997; Thelen, 1995). (See
+Figure 3.8.)

Readiness At what ages will Amy be ready to feed herself, to
walk alone, or say goodbye to diapers? Such milestones tend
to be governed by a child’s readiness for rapid learning. That
is, minimum levels of maturation must occur before some
skills can be learned. It is impossible, for instance, to teach
children to walk or use a toilet before they have matured
enough to control their bodies. Parents are asking for failure
when they try to force a child to learn skills too early (Luxem
& Christophersen, 1994).

Much needless grief can be avoided by respecting a
child’s personal rate of growth. Consider the eager parents
who toilet trained an 18-month-old child in 10 trying
weeks of false alarms and “accidents.” If they had waited
until the child was 24 months old, they might have suc-
ceeded in just 3 weeks. Parents may control when toilet
training starts, but maturation tends to dictate when it will
be completed (Luxem & Christophersen, 1994). The aver-

Michael Newman/PhotoEdit

+FIGURE 3.8 Psychologist Carolyn Rovee-Collier has shown that babies
as young as 3 months old can learn to control their movements. In her
experiments, babies lie on their backs under a colorful crib mobile. A rib-
bon is tied around the babys ankle and connected to the mobile. When-
ever babies spontaneously kick their legs, the mobile jiggles and rattles.
Within a few minutes, infants learn to kick faster. Their reward for kick-
ing is a chance to see the mobile move (Hayne & Rovee-Collier, 1995).

—p—

age age for completed toilet training is about 3 years (girls a
little earlier, boys a little later) (Schum et al., 2001). So why
fight nature? (The wet look is in.)

Emotional Development

Early emotional development also follows a pattern closely
tied to maturation. Even the basic emotions of anger, fear,
and joy—which appear to be unlearned—take time to de-
velop. General excitement is the only emotion newborn in-
fants clearly express. However, as Tom and Olivia can tell
you, a baby’s emotional life blossoms rapidly. One researcher
(Bridges, 1932) observed that all the basic human emotions
appear before age 2. Bridges found that emotions appear in a
consistent order and that the first basic split is between pleas-
ant and unpleasant emotions (+Fig. 3.9).

Many experts continue to believe that emotions unfold
slowly, as the nervous system matures (Camras, Sullivan, &
Michel, 1993; Matias & Cohn, 1993). However, psycholo-
gist Carroll Izard thinks that infants can express several basic
emotions as early as 10 weeks of age. When Izard looks care-
fully at the faces of babies he sees abundant signs of emotion.
(See +Figure 3.10.) The most common infant expression, he
found, is not excitement, but interest—followed by joy, anger,
and sadness (Izard et al., 1995).

If Izard is right, then emotions are “hard-wired” by
heredity and related to evolution. Perhaps that’s why smiling
is one of a baby’s most common reactions. Smiling probably

Excitement

Distress

_
Birth 3 6 9 12 18 24
Months

+FIGURE 3.9 The traditional view of infancy holds that emotions are
rapidly differentiated from an initial capacity for excitement. (After
K. M. B. Bridges, 1932. Reprinted by permission of the Society for
Research in Child Development, Inc.)
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Interest Joy
Anger Sadness

+FIGURE 3.10 Infants display many of the same emotional expressions as
adults do. Carroll Izard believes such expressions show that distinct emo-
tions appear within the first months of life. Other theorists argue that
specific emotions come into focus more gradually, as an infant’s nervous
system matures. Either way, parents can expect to see a full range of
basic emotions by the end of a babys first year. By the time babies are

18 months old, they begin to gain control over some of their emotional
expressions (Izard & Abe, 2004).

helps babies survive by inviting parents to care for them
(Izard et al., 1995).

At first, a baby’s smiling is haphazard. By the age of 2 to
3 months, however, infants smile more frequently when an-
other person is nearby. This social smile is especially reward-
ing to parents. On the other hand, when new parents see and
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Module 3.2 THE NEONATE AND EARLY MATURATION 99

hear a crying baby, they feel annoyed, irritated, disturbed, or
unhappy. Babies the world over, it seems, rapidly become ca-
pable of letting others know what they like and dislike.
(Prove this to yourself sometime by driving a baby buggy.)

With dazzling speed, human infants are transformed
from helpless babies to independent persons. Early growth is
extremely rapid. By her third year, Amy will have a unique
personality and she will be able to stand, walk, talk, and ex-
plore. At no other time after birth does development proceed
more rapidly. During the same period, Amy’s relationships
with other people will expand as well. Before we explore that
topic, here’s a chance to review what you've learned.

BB Summary

* The human neonate has a number of adaptive reflexes,
including the grasping, rooting, sucking, and Moro re-
flexes. Neonates show immediate evidence of learning
and of appreciating the consequences of their actions.

¢ Tests in a looking chamber reveal a number of visual
preferences in the newborn. The neonate is drawn to
bright lights and circular or curved designs.

* Infants prefer human face patterns, especially familiar
faces. In later infancy, interest in the unfamiliar
emerges.

* Maturation of the body and nervous system underlies
the orderly sequence of motor, cognitive, emotional,
and language development.

* The rate of maturation, however, varies from person to
person. Also, learning contributes greatly to the devel-
opment of basic motor skills.

* Emotions develop in a consistent order from the gener-
alized excitement observed in newborn babies. Three of
the basic emotions—fear, anger, and joy—may be un-
learned.

* Many early skills are subject to the principle of
readiness.

Readiness A condition that exists when maturation has advanced
enough to allow the rapid acquisition of a particular skill.

Basic emotions The first distinct emotions to emerge in infancy.

Social smile Smiling elicited by social stimuli, such as seeing a
parent's face.
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BUILDER
- The Neonate and Early Maturation
Relate 2. After age 2, infants tested in a looking

What infant reflexes have you observed?
How would maturation affect the chances
of teaching an infant to eat with a spoon?
Can you give an example of how heredity
and environment interact during motor
development?

To know what a baby is feeling would
it be more helpful to be able to detect de-
light and distress (Bridges) or joy, anger, and
sadness (lzard)?

Learning Check

1. If an infant is startled, it will make
movements similar to an embrace. This
is known as the
a. grasping reflex b. rooting reflex
¢. Mora reflex d. adaptive reflex

chamber show a marked preference for
familiar faces and simpler designs. T or F?
3. Cephalocaudal and proximodistal
patterns show the effects of
on mator

development.
a. enriched environments b. maturation
c. scaffolding d. sensitive periods

4. General excitement or interest is the
clearest emotional response present in
newborn infants, but meaningful expres-
sions of delight and distress appear soon
after. T or F?

5. Early in life, the learning of basic skills is
most effective when parents respect the
a. Mozart effect b. value of reactive
maternal involvement c. principle of
readiness d. fact that babies cannot
imitate adult actions until they are
18 months old

Critical Thinking

6. If you were going to test newborn in-
fants to see if they prefer their own
mother's face to that of a stranger, what
precautions would you take?

ANSWERS
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Infants begin to develop self-awareness and to become aware of
others at about the same time they first form an emotional bond
with an adult. Each of these developments is an important step
toward entering the social world. Later, playing with other chil-
dren begins to extend a child’s social life beyond the family.

Social Development—
Baby, I'm Stuck on You

Survey Question Of what significance is a child’s emotional
bond with parents?

Like all humans, babies are social creatures. Their early social
development lays a foundation for relationships with parents,
siblings, friends, and relatives. A first basic step into the so-
cial world involves becoming aware of oneself as a separate
person. When you look in a mirror, you recognize the image
staring back as your own—except, perhaps, early on Monday
mornings. Would Amy recognize herself at age 1? At age 2?
Like many such events, initial self-awareness depends on
maturation of the nervous system. In a typical test of self-
recognition, infants are shown images of themselves on a TV.
Most infants have to be 15 months old before they recognize
themselves (Lewis & Brooks-Gunn, 1979). Together with an
increased interest in others, self-awareness begins to form the
core of social development (Asendorpf, 1996; Kagan, 1991).

Growing self-awareness also makes it possible to feel social

Chris Lowe/Index Stock Imagery

A sense of self, or self-awareness, develops at about age 18 months. Be-
fore children develop self-awareness, they do not recognize their own im-
age in a mirror. Typically, they think they are looking at another child. Some
children hug the child in the mirror or go behind it looking for the child they
see there (Lewis, 1995).

—p—

Social Development

emotions such as embarrassment, shame, guilt, and pride
(Lewis, 1992).

Social Referencing At about the same time that self-
awareness appears, infants become more aware of others.
Have you noticed how adults sometimes glance at the facial
expressions of others to decide how to respond to them?
Social referencing (observing others to obtain information
or guidance) can also be observed in babies.

In one study, babies were placed on a visual cliff. (A vi-
sual cliff is pictured in Chapter 5.) The deep side of the cliff
was just high enough so that the babies were tempted to cross
it, but did not. Most babies placed on the edge of the cliff re-
peatedly looked at their mothers. As they did, the mothers
made faces at them. (All for science, of course.) When the
mothers posed faces of joy or interest, most babies crossed the
deep side of the cliff. When mothers displayed fear or anger,
few babies crossed (Sorce et al., 1985). Thus, by the end of
their first year, infants are aware of the facial expressions of
others and seek guidance from them—especially from
mother (Hirshberg & Svejda, 1990; Stenberg & Hagekull,
1997). Again, we see the roots of an important social skill.

e W

Attachment

The real core of social devel-
opment is found in the
emotional attachment, or
close emotional bond, that

Most parents are familiar with the
storm of crying that sometimes
occurs when babies are left alone
at bedtime. Bedtime distress can
be a mild form of separation anxi-
ety. As many parents know, it is
often eased by the presence of
“security objects,” such as a
stuffed animal or favorite blanket
(Morelli et al., 1992).

Social development The development of self-awareness, attachment
to parents or caregivers, and relationships with other children and adults.

Social referencing Observing others in social situations to obtain
information or guidance.

Emotional attachment An especially close emotional bond that infants
form with their parents, caregivers, or others.

101
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babies form with their caregivers. There is a sensitive period
(roughly the first year of life) during which this must occur for
optimal development. Returning to Amy’s story, we find that
attachment keeps her close to Olivia, who provides safety, stim-
ulation, and a secure “home base” from which Amy can go ex-
ploring. Like other mothers, Olivia began to cultivate a bond
with Amy just hours after giving birth, by touching her and
holding her (Kaitz et al., 1995). For most infants, a clear sign of
emotional bonding appears around 8 to 12 months of age. At
that time Amy will display separation anxiety (crying and signs
of fear) when she is left alone or with a stranger.

Attachment Quality According to psychologist Mary Ains-
worth (1913-1999), the quality of attachment is revealed by
how babies act when their mothers leave them alone and re-
turn a short time later. Infants who are securely attached
have a stable and positive emotional bond. They are upset by
the mother’s absence and seek to be near her when she re-
turns. Insecure-avoidant infants have an anxious emotional
bond. They tend to turn away from the mother when she re-
turns. Insecure-ambivalent attachment is also an anxious
emotional bond. In this case, babies have mixed feelings:
They both seek to be near mother and angrily resist contact
with her (+Fig. 3.11.)

Attachment can have lasting effects. Infants who are se-
curely attached at the age of 1 year show more resiliency, cu-
riosity, problem-solving ability, and social skill in preschool
(Collins & Gunnar, 1990). In contrast, attachment failures
can be damaging. Consider, for example, the plight of chil-
dren raised in overcrowded Romanian orphanages. These
children got almost no attention from adults for the first year
or two of their lives. Some have now been adopted by Amer-
ican and Canadian families, but many are poorly attached to
their new parents. Some, for instance, will wander off with
strangers, they are anxious and remote, and they don't like to
be touched or make eye contact with others. In short, for
some children, a lack of affectionate care early in life leaves
lasting emotional scars (O’Conner et al., 2003).

Attachment Category

5% Unclassified

10% Ambivalent

22% Avoidant

63% Secure

+FIGURE 3.11 In the United States, about two thirds of all children from
middle-class families are securely attached. About 1 child in 3 is insecurely
attached. (Percentages are approximate.) (From Kaplan, 1998.)

—p—

Promoting Attachment The key to secure attachment is a
mother who is accepting and sensitive to her baby’s signals
and rhythms. Poor attachment occurs when a mother’s ac-
tions are inappropriate, inadequate, intrusive, overstimulat-
ing, or rejecting. An example is the mother who tries to play
with a drowsy infant or who ignores a baby who is looking at
her and vocalizing. The link between sensitive caregiving and
secure attachment appears to apply to all cultures (Posada et
al., 2002).

What about attachment to fathers? Fathers of securely at-
tached infants tend to be outgoing, agreeable, and happy in
their marriage. In general, a warm family atmosphere—one
that includes sensitive mothering and fathering—produces
secure children (Belsky, 1996).

What effect does the arrival of a second child have on at-
tachment? Attachment security often drops for a firstborn
child when a second baby arrives. Aware parents, therefore,
make a special effort to involve their firstborn child in the ex-
citement of the “new arrival.” They also give the firstborn ex-
tra attention and affection (Teti, 1996). (For another view of
attachment, see “What's Your Attachment Style?”)

Day Care

Does commercial child care interfere with the quality of attach-
ment? Overall, high-quality day care does not adversely affect
attachment to parents. This may reassure working parents,
but the quality of day care is extremely important. Children
in high-quality day care tend to have better relationships with
their mothers and fewer behavior problems. Children receiv-
ing high-quality day care also have better cognitive skills and
language abilities (Burchinal et al., 2000).

Thus, high-quality day care can actually improve chil-
dren’s social and mental skills (Scarr, 1998). However, all of
the positive effects just noted are reversed for low-quality day
care (+Fig. 3.12). Parents should carefully evaluate and
monitor the quality of day care. Poor-quality day care can

Good
9%

Inadequate

o,
35% Adequate

56%

+FIGURE 3.12 This graph shows the results of a study of child care in
homes other than the childs. In most cases, parents paid for this care,
althoug/a many of the caregivers were unlicensed. As you can see, child
care was ‘good” in only 9 percent of the homes. In 35 percent of the
homes it was rated as inadequate (Mehren, 1994).
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Do our first attachments continue to affect
us as adults? Some psychologists believe
they do, by influencing how we relate to
friends and lovers (Shaver & Hazan, 1993).
Read the following statements and see
which best describes your adult relation-
ships.

Secure Attachment Style

In general, | think most other people are
well intentioned and trustwaorthy.

—p—

Avoidant Attachment Style

| tend to pull back when things don't go
well in a relationship.

| am somewhat skeptical about the idea of
true love.

| have difficulty trusting my partner in a ro-
mantic relationship.

Other people tend to be too eager to seek
commitment from me.

| get a little nervous if anyone gets too
close emationally.

Module 3.3 SOCIAL DEVELOPMENT 103

What's Your Attachment Style?

| love my romantic partner but | worry that
she or he doesn't really love me.

| would like to be closer to my romantic part-
ner, but I'm not sure | trust her or him.

Do any of the preceding statements sound
familiar? If so, they may describe your adult
attachment style. Most adults have a secure
attachment style that is marked by caring,
supportiveness, and understanding. However,
it's not unusual to have an avoidant attach-

[ find it relatively easy to get close to others.

| am comfortable relying on others and hav-
ing others depend on me.

| don't worry much about being abandoned
by others.

| am comfortable when other people want

: unreliable.
to get close to me emotionally.

actually create behavior problems that didn’t exist beforehand
(Pierrehumbert et al., 2002).

Quality Whar should parents look for when they evaluate the
quality of child care? Low-quality day care is risky and it may
weaken attachment. Parents seeking quality should insist on
at least the following: (1) a small number of children per care-
giver, (2) small overall group size (12 to 15), (3) trained care-
givers, (4) minimal staff turnover, and (5) stable, consistent
care (Howes, 1997). (Also, avoid any child-care center with
the words zoo, menagerie, or stockade in its name.)

Play and Social Skills

A chance to play with other children is one of the side bene-
fits of day care. For instance, in one corner a 2-year-old stacks
colored blocks, pounds on them with a toy truck, and then
chews on the truck. On the other side of the room some
5-year-olds have built a “store” out of cardboard boxes. For
the next half hour, one child is the “owner” and the others are
“customers.” With a difference in age of just 3 years, we see a
dramatic change in how children play.

Naturally, play is fun for children. However, it’s also seri-
ous business. Children use play to explore the world and to
practice skills—especially social skills. By the time children
are 4 or 5, they will have progressed from solitary play (play-
ing alone) to cooperative play (in which two or more chil-
dren must coordinate their actions). Children engaged in co-

N

Ambivalent Attachment Style

| have often felt misunderstood and unap-
preciated in my romantic relationships.

My friends and lovers have been somewhat

ment style that reflects a tendency to resist
intimacy and commitment to others. An am-
bivalent attachment style is marked by mixed
feelings about love and friendship (Tidwell,
Reis, & Shaver, 1996). Do you see any simi-
larities between your present relationships
and your attachment experiences as a child?

operative play take parts or play roles, follow rules, and lead
or follow others. Playing this way helps them learn to handle
cooperation and competition, conflicts, power, role taking,
and communication.

Cooperative play is a big step toward participating in so-
cial life. It’s easy for adults to dismiss play as silly or trivial. In
fact, play is one of the most important activities of childhood

(Kaplan, 1998).

Affectional Needs

A baby’s affectional needs (needs for love and affection) are
every bit as important as more obvious needs for food, water,
and physical care. All things considered, creating a bond of
trust and affection between the infant and at least one other
person is a key event during the first year of life. Parents are

Secure attachment A stable and positive emotional bond.

Insecure-avoidant attachment An anxious emotional bond marked
by a tendency to avoid reunion with a parent or caregiver.

Insecure-ambivalent attachment An anxious emotional bond marked
by both a desire to be with a parent or caregiver and some resistance to
being reunited.

Solitary play Playing alone.

Cooperative play Play in which two or more children must coordinate
their actions; if children don’t cooperate the game ends.

Affectional needs Emotional needs for love and affection.
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sometimes afraid of “spoiling” babies with too much atten- ¢ The quality of infant attachments can be classified as
tion, but for the first year or two this is nearly impossible secure, insecure-avoidant, or insecure-ambivalent.
(Konner, 1991). As a matter of fact, a later capacity to expe- * Secure attachment is fostered by consistent care from

rience warm and loving relationships may depend on it. parents who are sensitive to a baby’s signals and

rthythms.
- ¢ High-quality day care is not harmful to preschool chil-
dren. Poor-quality care, either inside or outside the

home, can be harmful.

MODULE

33 Summary

* Opportunities for social interaction increase as infants
develop self-awareness and they begin to actively seek ¢ Cooperative play is an important milestone in social
guidance from adults. development.

¢ Forming an emotional bond with a caregiver is a cru- * Meeting a baby’s affectional needs is as important as
cial event during infancy. meeting needs for physical care.

BUILDER
Social Development

Relate

As an adult, how does social referencing
affect your behavior?

Think of a child you know who seems
to be securely attached and one who
seems to be insecurely attached. How do
the children differ? Do their parents treat
them differently?

Do you think you were securely or inse-
curely attached as a child? Are there any
parallels in your relationships today?

Learning Check

1. Clear signs of self-awareness or self-
recognition are evident in most infants

by the time they reach 8 months of age.
TorF?

. Social of

parents’ facial expressions is evident in
infants by the time they are 1 year old.

. A clear sign that infant attachment is

beginning to occur is found in the pres-
ence of

a. a social smile b. separation anxiety

c. social scaffolding d. affectional needs

. A baby who turns away from his mother

when she returns after a brief separation

shows signs of having which type of
attachment?

a. insecure-avoidant b. insecure-
ambivalent ¢. solitary-ambivalent

d. maternal-disaffectional

Critical Thinking

5. Can you think of another way to tell if
infants have self-awareness?

6. Attachment quality is usually attributed
to the behavior of parents or caregivers.
How might infants contribute to the
quality of attachment?

ANSWERS
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What does it mean to be a good parent? Are children affected
differently by mothers and fathers? What are the effects of vari-
ous parenting styles and methods of child discipline? Psycholo-
gists have investigated each of these questions. Let's investigate
their findings.

Maternal and Paternal
Influences—Life
with Mom and Dad

Survey Question How important are parenting styles?

For the first few years of life, caregivers are the center of a
child’s world. This makes the quality of mothering and fa-
thering very important. For example, one classic study fo-
cused on maternal influences (all the effects a mother has on
her child). Researchers began by selecting children who were
very competent (A children) or low in competence (C chil-
dren). As they observed younger and younger children, it
soon became apparent that A and C patterns were already set
by age 3. To learn how this was possible, psychologists visited
homes and observed caregiving styles (White & Watts,
1973). What they saw ranged from the “super mother” to the
“z00-keeper mother.” Super mothers went out of their way to
provide educational experiences for children and let them ini-
tiate activities. This style produced A children, who were
competent in many ways. At the other end of the scale, zoo-
keeper mothers gave their children good physical care, but in-
teracted with them very little. Their child-care routines were
rigid and highly structured. The result was C children who
approached problems inflexibly.

Optimal Caregiving

More recent studies mirror the earlier findings: Optimal care-
giving involves proactive educational interactions with a child
(Olson, Bates, & Kaskie, 1992). For example, Olivia is a
proactive mother who talks to Amy and helps her explore her
surroundings. This speeds Amy’s mental growth and mini-
mizes behavior problems.

Optimal caregiving also depends on the goodness of fit, or
compatibility, of parent and child temperaments (Chess &
Thomas, 1986). For instance, Damion is a slow-to-warm-up
child who has impatient parents. Damion will probably have
more problems than he would with easy-going parents.

A third ingredient of caregiving is parental responsiveness
to a child’s feelings, needs, rhythms, and signals. When Amy
is a month old, Olivia should focus on touching, holding,
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feeding, and stimulating her. When Amy is a year old, give-
and-take interactions that promote Amy’s social skills will be
more important. Thus, effective mothers adjust their behav-
ior to meet children’s changing needs (Heermann, Jones, &
Wikoff, 1994). In general, the most effective parents tend to
be intelligent, good at managing their own emotions, and fo-
cused on family, work, and child rearing (Pulkkinen et al.,
2002).

Paternal Influences Aren’tr you overlooking the effects of fa-
thering? Yes. In fact, fathers make a unique contribution to
parenting. Studies of paternal influences (the sum of all ef-
fects a father has on his child) reveal that fathers typically act
as playmates for infants (Parke, 1995). In many homes, fa-
thers spend 4 or 5 times more hours playing with infants
than they do in caregiving. It’s true that fathers are getting
more involved, but mothers still spend much more time on

child care (de Luccie & Davis, 1991).

D. L. Baldwin/Photo Network

Fathering typically makes a contribution to early development that differs in
emphasis from mothering.

Maternal influences The aggregate of all psychological effects
mothers have on their children.

Caregiving styles Identifiable patterns of parental caretaking and
interaction with children.

Paternal influences The aggregate of all psychological effects fathers
have on their children.
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It might seem that the father’s role as a playmate makes
him less important. Not so. From birth onward, fathers pay
more visual attention to children than mothers do. Fathers
are much more tactile (lifting, tickling, and handling the
baby), more physically arousing (engaging in rough-and-
tumble play), and more likely to engage in unusual play (im-
itating the baby, for example) (Crawley & Sherrod, 1984). In
comparison, mothers speak to infants more, play more con-
ventional games (such as peekaboo), and, as noted, spend
much more time in caregiving (+Fig. 3.13). Amy’s playtime
with Tom is actually very valuable. Young children who
spend a lot of time playing with their fathers tend to be more
competent in many ways (Pettit et al., 1998).

Overall, fathers can be as affectionate, sensitive, and re-
sponsive as mothers are. Nevertheless, infants tend to get very
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+FIGURE 3.13 Mother-infant and father-infant interactions. These graphs show
what occurred on routine days in a sample of 72 American homes. The graph on the
left records the total amount of contact parents had with their babies, including such
actions as talking to, touching, hugging, or smiling at the infant. The graph on the
right shows the amount of caregiving (diapering, washing, feeding, and so forth) done
by each parent. Note that in both cases mother-infant interactions greatly exceed

father-infant interactions. (Adapted from Belsky et al., 1984.)
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different views of males and females. Females, who offer
comfort, nurturance, and verbal stimulation, tend to be close
at hand. Males come and go, and when they are present, ac-
tion, exploration, and risk-taking prevail. It’s no wonder,
then, that the caregiving styles of mothers and fathers have a
major impact on children’s sex role development (Lindsay,
Mize, & Pettit, 1997).

As children mature and become more independent, par-
ents must find ways to control the child’s behavior. (“No, you
may not smear pudding on daddy’s face.”) Such attempts can
have a variety of effects, as described next.

Parenting Styles

Psychologist Diana Baumrind (1991) has studied the effects
of three major styles of parenting. See if you recognize the
styles she describes.

Authoritarian parents enforce rigid rules and
demand strict obedience to authority. Typically they
view children as having few rights but adult-like re-
sponsibilities. The child is expected to stay out of
trouble and to accept, without question, what par-
ents regard as right or wrong. (“Do it because I say
s0.”) The children of authoritarian parents are usu-
ally obedient and self-controlled. But they also tend
to be emotionally stiff, withdrawn, apprehensive,
and lacking in curiosity.

Overly permissive parents give little guidance,
allow too much freedom, or don’t hold children ac-
countable for their actions. Typically, the child has
rights similar to an adult’s but few responsibilities.
Rules are not enforced, and the child usually gets his
9 or her way. (“Do whatever you want.”) Permissive
parents tend to produce dependent, immature chil-
dren who misbehave frequently. Such children are
aimless and likely to “run amok.”

Baumrind describes authoritative parents as those
who supply firm and consistent guidance, combined
with love and affection. Such parents balance their
own rights with those of their children. They control
their children’s behavior in a caring, responsive, non-
authoritarian way. (“Do it for
this reason.”) Effective parents
are firm and consistent, not

EPereRPfere (st

£
effm%ve% harsh or rigid. In general, they
TOEATYOU UP/ encourage the child to act re-
;‘Q’\’l"?// sponsibly, to think, and to

make good decisions. This
style produces children who
are competent, self-controlled,
independent, assertive, and
inquiring (Baumrind, 1991).
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“All right now, give Mommy the super-glue.”
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Culture Do ethnic differences in parenting affect children in
distinctive ways? Diana Baumrind’s work provides a good
overall summary of the effects of parenting. However, her
conclusions are probably most valid for families whose roots
lie in Europe. Child rearing in other ethnic groups often re-
flects different customs and beliefs. Cultural differences are
especially apparent with respect to the meaning attached to a
child’s behavior. Is a particular behavior “good” or “bad”?
Should it be encouraged or discouraged? The answer will de-
pend greatly on parents’ cultural values (Rubin, 1998).

Ethnic Differences: Four

Flavors of Parenting

Making generalizations about groups of people is always
risky. Nevertheless, some typical differences in child-rearing
patterns have been observed in North American ethnic com-
munities (Kaplan, 1998).

African-American Families Traditional African-American
values emphasize loyalty and interdependence among family
members, security, developing a positive identity, and not
giving up in the face of adversity. African-American parents
typically stress obedience and respect for elders. Child disci-
pline tends to be fairly strict, but many African-American
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In ethnic communities, norms for effective parenting often differ in subtle
ways from parenting styles in Euro-American culture.

parents see this as a necessity, especially if they live in urban
areas where safety is a concern. Self-reliance, resourcefulness,
and an ability to take care of oneself in difficult situations are
also qualities that African-American parents seek to promote
in their children (Parke, 2004).

Hispanic Families Like African-American parents, Hispanic
parents tend to have relatively strict standards of discipline.
They also place a high value on family values, family pride, and
loyalty. Hispanic families are typically affectionate and indul-
gent toward younger children. However, as children grow older,
they are expected to learn social skills and to be calm, obedient,
courteous, and respectful. In fact, such social skills may be val-
ued more than cognitive skills (Delgado & Ford, 1998). In ad-
dition, Hispanic parents tend to stress cooperation more than
competition. Such values can put Hispanic children at a disad-
vantage in highly competitive, Anglo-American culture.

Authoritarian parents Parents who enforce rigid rules and demand
strict obedience to authority.

Overly permissive parents Parents who give little guidance, allow too
much freedom, or do not require the child to take responsibility.
Authoritative parents Parents who supply firm and consistent
guidance combined with love and affection.
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Asian-American Families Asian cultures tend to be group-
oriented, and they emphasize interdependence among individ-
uals. In contrast, Western cultures value individual effort and
independence. This difference is often reflected in Asian-
American child-rearing practices. Asian-American children are
taught that their behavior can bring either pride or shame to
the family. Therefore, they are obliged to set aside their own
desires when the greater good of the family is at stake (Parke,
2004). Parents tend to act as teachers who encourage hard
work, moral behavior, and achievement. For the first few years,
parenting is lenient and permissive. However, after about age
5, Asian-American parents begin to expect respect, obedience,
self-control, and self-discipline from their children.

Arah-American Families In Middle Eastern cultures, chil-
dren are expected to be polite, obedient, disciplined, and con-
forming. Punishment generally consists of spankings, teasing,
or shaming in front of others. Arab-American fathers tend to
be strong authority figures who demand obedience so that the
family will not be shamed by a child’s bad behavior. Success,
generosity, and hospitality are highly valued in Arab-American
culture. The pursuit of family honor encourages hard work,
thrift, conservatism, and educational achievement. The wel-
fare of the family is emphasized over individual identity. Thus,
Arab-American children are raised to respect their parents,
members of their extended family, and other adults as well
(Erickson & Al-Timimi, 2001; Medhus, 2001).

Implications Child rearing is done in a remarkable variety of
ways around the world. In fact, many of the things we do in
North America, such as forcing young children to sleep
alone, would be considered odd or wrong in other cultures.
In the final analysis, parenting can only be judged if we know
what culture or ethnic community a child is being prepared
to enter (Bornstein et al., 1998).

Side Effects of Child Discipline

When parents fail to provide discipline (guidance regarding
acceptable behavior), children become antisocial, aggressive,
and insecure. Effective discipline is fair but loving, authorita-
tive yet sensitive. It socializes a child without destroying the
bond of love and trust between parent and child.

Types of Discipline Parents typically discipline children in
one of three ways. Power assertion refers to physical punish-
ment or a show of force, such as taking away toys or privi-
leges. As an alternative, some parents use withdrawal of love
(withholding affection) by refusing to speak to a child, by
threatening to leave, by rejecting the child, or by otherwise
acting as if the child is temporarily unlovable. Management
techniques combine praise, recognition, approval, rules, rea-
soning, and the like to encourage desirable behavior. Each of
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these approaches can control a child’s behavior, but their side
effects differ considerably.

What are the side effects? Power-oriented techniques—
particularly harsh or severe physical punishment—are associ-
ated with fear, hatred of parents, and a lack of spontaneity and
warmth. Severely punished children also tend to be defiant,
rebellious, and aggressive (Patterson, 1982). Despite its draw-
backs, power assertion is the most popular mode of discipline
(Papps et al., 1995). (See “To Spank or Not to Spank?”)

Withdrawal of love produces children who tend to be
self-disciplined. You could say that such children have devel-
oped a good conscience. Often, they are described as “model”
children or as unusually “good.” But as a side effect, they are
also frequently anxious, insecure, and dependent on adults
for approval.

Management techniques also have limitations. Most im-
portant is the need to carefully adjust to a child’s level of un-
derstanding. Younger children don't always see the connec-
tion between rules, explanations, and their own behavior.
Nevertheless, management techniques receive a big plus in
another area. Psychologist Stanley Coopersmith (1968)
found a direct connection between discipline and a child’s
self-esteem.

Self-Esteem If you regard yourself as a worthwhile person,
you have self-esteem. High self-esteem is essential for emo-
tional health. Individuals with low self-esteem don’t think
much of themselves as people. In elementary school, children
with high self-esteem tend to be more popular, cooperative,
and successful in class. Children with low self-esteem are
more withdrawn and tend to perform below average (Hay,
Ashman, & Van Kraayenoord, 1998).

How does discipline affect self-esteem? Coopersmith found
that low self-esteem is related to physical punishment and the
withholding of love. And why not? What message do chil-
dren receive if a parent beats them or tells them they are not
worthy of love?

High self-esteem is promoted by management tech-
niques. Thus, it is best to minimize physical punishment and
avoid withdrawal of love. Children who feel that their parents
support them emotionally tend to have high self-esteem
(Hay, Ashman, & Van Kraayenoord, 1998; Nielsen &
Metha, 1994).

Positive Psychology: Resilience

in Childhood

Children may face daunting hurdles as they are growing up,
such as poverty, divorce, violence, or illness. Yet, despite such
adversity, many children prove to be amazingly resilient (good
at bouncing back after bad experiences). Fortunately, re-
silience is not rare. Many children develop the strengths they
need to thrive in difficult circumstances (Masten, 2001).
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C R LU TG To Spank or Not to Spank?

Should parents spank their children? For supportive parenting (Baumrind, Larzelere, &  havior or teach better ways to act. Let's say
years, various “experts” have argued for Cowan, 2002). However, emotional damage  a child is spanked for kicking his little sister.
and against spanking. But what does the ev-  does occur if spankings are severe, fre- Does spanking teach him that hurting others
idence say? After reviewing many studies, quent, or coupled with harsh parenting. In is bad? Probably not. Instead, the boy learns
psychologist Elizabeth Gershoff concludes addition, frequent spanking tends to in- that it's not a good idea to attack when
that parents should minimize spanking or crease aggression, and it leads to more someone is watching! When possible, par-
avoid it entirely (Gershoff, 2002). problem behaviors, not fewer (McLoyd & ents should use other more positive ways to
Many parents spank their children. Smith, 2002; Saadeh, Rizzo, & Roberts, manage a child's behavior (Gershoff, 2002).
Could it be all that bad? Actually, most chil- ~ 2002). This chapter's Psychology in Action section
dren show no signs of long-term damage Even if spanking does briefly halt un- suggests some helpful alternatives.

from spanking—/f spanking is backed up by ~ wanted actions, it doesn't stop future misbe-

Psychologists have tried to find ways to encourage re- caregiving styles contribute to the competence of
silience in children. Their work suggests again that warm, young children.
authoritative parenting is important (Kim-Cohen et al,, « Optimal caregiving is proactive, responsive, and it re-
2004; Masten, 2001). In addition, effective parents teach flects a good fit between parent and child tempera-
their children how to manage emotions and use positive ments.
coping skills (Eisenberg et al., 2003; Lynch et al., 2004). * Three major parental styles are authoritarian, permis-

Children who have self-esteem and feel connected to caring
adults are likely to be resilient, capable, and successful. For
this, and many other reasons, competent parenting is well
worth the effort.

sive, and authoritative (effective). Authoritative parent-
ing appears to benefit children the most.

e Effective discipline tends to emphasize child manage-
ment techniques (especially communication), rather
than power assertion or withdrawal of love.

Summﬂr)] - * The ultimate success of various parenting styles de-

pends on what culture or ethnic community a child

* Caregiving styles have a substantial impact on emo- will enter.
tional and intellectual development. ¢ Authoritative parenting tends to make children more
* Whereas mothers typically emphasize caregiving, resilient. Teaching them how to manage emotions and
fathers tend to function as playmates for infants. Both cope with stress does, too.

Power assertion The use of physical punishment or coercion to
enforce child discipline.

Withdrawal of love Withholding affection to enforce child discipline.
Management techniques Combining praise, recognition, approval,
rules, and reasoning to enforce child discipline.

Self-esteem Regarding oneself as a worthwhile person; a positive
evaluation of oneself.
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BUILDER
Parental Influences

Relate

Picture a mother you know who seems to be
a good caregiver. Which of the optimal care-
giving behaviors does she engage in?

Do you know any parents who have
young children and who are authoritarian,
permissive, or authoritative? What are their
children like?

What do you think are the best ways to
discipline children? How would your ap-
proach be classified? What are its advan-
tages and disadvantages?

Learning Check

1. Three important elements of effective
mothering are
maternal involvement; parental

to a child's feelings, needs, rhythms,
and signals; and compatibility between
parent and child

. Fathers are more likely to act as play-

mates for their children, rather than
caregivers. T or F?

. According to Diana Baumrind's research,

effective parents are authoritarian in
their approach to their children’s
behavior. T or F?

. Psychologist Diana Baumrind describes

parents who enforce rigid rules and
demand strict obedience as

a. authoritative b. permissive-repressive
c. proactive-reactive d. authoritarian

5. Which form of child discipline tends to
make children insecure, anxious, and
hungry for approval?

a. withdrawal of love b. management
techniques c. power assertion d. authori-
tative techniques

6. Coopersmith found that high self-esteem
in childhood is related to discipline
based on either management techniques
or withdrawal of love. T or F?

Critical Thinking

7. Why is it risky to make generalizations
about child-rearing differences for vari-
ous ethnic groups?

8. If power assertion is a poor way to disci-
pline children, why do so many parents
use it?

ANSWERS
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There's something almost miraculous about a baby’s first words.
As infants, how did we manage to leap into the world of lan-
guage? As will soon be apparent, social development provides a
foundation for language learning. But before we probe that con-
nection, let's begin with a quick survey of language development.

Language Development—
Fast-Talking Babies

Survey Question How do children acquire language?

Language development is closely tied to maturation. As every
parent knows, babies can cry from birth on. By 1 month of
age they use crying to gain attention. Typically, parents can
tell if an infant is hungry, angry, or in pain from the tone of
the crying (Kaplan, 1998). Around 6 to 8 weeks of age, ba-
bies begin cooing (the repetition of vowel sounds like “00”

and “ah”).

1$ 20€ TALKING
A LoT THESE
DAYS, WANDA?

HAS A HUGE
VOCABULARY
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AND HER
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INCREDIBLE!

By 7 months of age, Amy’s nervous system will mature
enough to allow her to grasp objects, to smile, laugh, sit up,
and babble. In the babbling stage, the consonants 4, 4, m,
and g are combined with the vowel sounds to produce mean-
ingless language sounds: dadadadada or bababa. At first,
babbling is the same around the world. But soon, the lan-
guage spoken by parents begins to have an influence. That is,
Chinese babies start to babble in a way that sounds like Chi-
nese, Mexican babies babble in Spanish-like sounds, and so
forth (Gopnik, Meltzoff, & Kuhl, 1999).

At about 1 year of age, children can stand alone for a
short time and respond to real words such as 7o or i. Soon
afterward, the first connection between words and objects
forms, and children may address their parents as “Mama” or
“Dada.” By age 18 months to 2 years, Amy will have learned
to stand and walk alone. By then, her vocabulary may include
from 24 to 200 words. At first there is a single-word stage, dur-
ing which children use one word at a time, such as “go,”
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“juice,” or “up.” Soon after, words are arranged in simple
two-word sentences called zelegraphic speech: “Want-Teddy,”
“Mama-gone.”

Language and the “Terrible Twos”

At about the same time that children begin to put two or
three words together they become much more independent.
Two-year-olds understand some of the commands parents
make, but they are not always willing to carry them out. A
child like Amy may assert her independence by saying “No
drink,” “Me do it,” “My cup, my cup,” and the like. It can be
worse, of course. A 2-year-old may look at you intently, make
eye contact, listen as you shout “No, no,” and still pour her
juice on the cat.

During their second year, children become increasingly
capable of mischief and temper tantrums. Of course, children
are not really awful at this age, but calling it “the terrible
twos” is not entirely inappropriate. One-year-olds can do
plenty of things parents don’t want them to do. However, it’s
usually 2-year-olds who do
things because you don’t want
them to (Gopnik, Meltzoff, &
Kuhl, 1999).

Perhaps parents can take
some comfort in knowing that
a stubborn, negative 2-year-
old is simply becoming more
independent. When Amy is 2,
Olivia and Tom would be wise
to remember that “This, too,
shall pass.” After age 2, the
child’s comprehension and use of words takes a dramatic
leap forward (Reznick & Goldfield, 1992). From this point
on, vocabulary and language skills grow at a phenomenal
rate. By first grade, Amy will be able to understand around
8,000 words and use about 4,000. She will have truly en-
tered the world of language.

IN THAT LANGUAGE
AS WELL AS ENGLISH,

© Baby Blues Partnership. Reprinted with special

permission of King Features Syndicate.

The Roots of Language

In a fascinating study, researchers William Condon and Louis
Sander (1974) filmed newborn infants as the babies listened
to various sounds. An analysis of the films showed something
astonishing: Infants move their arms and legs to the rhythms

Cooing Spontaneous repetition of vowel sounds by infants.

Babbling The repetition by infants of meaningless language sounds
(including both vowel and consonant sounds).
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of human speech. Random noise, rhythmic tapping, or dis-
connected vowel sounds will not produce a “language dance.”
Only natural speech has this effect.

Why do day-old infants “dance” to speech but not other
sounds? One possibility is that babies innately recognize lan-
guage. Linguist Noam Chomsky (1975, 1986) has long
claimed that humans have a biological predisposition or
hereditary readiness to develop language. According to
Chomsky, language patterns are inborn, much like a child’s
ability to coordinate walking. If such inborn language recog-
nition does exist, it may explain why children around the
world use a limited number of patterns in their first sen-
tences. Typical patterns include (Mussen et al., 1979):

Identification: ~ “See kitty.”
Non-existence: ~ “Allgone milk.”
Possession: “My doll.”
Agent-Action: ~ “Mama give.”
Negation: “Not ball.”
Question: “Where doggie?”

Does Chomskys theory explain why language develops so rapidly?
Perhaps. But many psychologists feel that Chomsky underes-
timates the importance of learning. Psycholinguists (specialists
in the psychology of language) have shown that language is
not magically “switched on” by adult speech. Imitation of
adults and rewards for correctly using words (as when a child
asks for a cookie) are an important part of language learning.
Also, babies actively participate in language learning by ask-
ing questions, such as “What dis?” (Domingo & Goldstein-
Alpern, 1999).

When a child makes a language error, parents typically re-
peat the child’s sentence, with needed corrections (Bohannon
& Stanowicz, 1988). More important, still, is the fact that
parents and children begin to communicate long before the

child can speak. Months of shared effort precede a child’s first

+FIGURE 3.14 Infant engagement scale.
These samples from a 90-point scale
show various levels of infant engage-
ment, or attention. Babies participate
in prelanguage “conversations” with
parents by giving and withholding
attention and by smiling, gazing, or 85
vocalizing. (From Beebe et al., 1982.) Medium high positive
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word. From this point of view, an infant’s “language dance” re-
flects a readiness to interact socially with parents, not innate
language recognition. The next section explains why.

Early Communication How do parents communicate with in-
Jfants before they can talk? Parents go to a great deal of trouble
to get babies to smile and vocalize (+Fig. 3.14). In doing so,
they quickly learn to change their actions to keep the infant’s
attention, arousal, and activity at optimal levels. A familiar
example is the “I'm-Going-to-Get-You Game.” In it, the
adult says, “I'm gonna getcha . ... 'm gonna getcha . ... I'm
gonna getcha . . . . Gotcha!” Through such games, adults and
babies come to share similar rhythms and expectations
(Stern, 1982). Soon a system of shared signals is created, in-
cluding touching, vocalizing, gazing, and smiling. These help
lay a foundation for later language use. Specifically, signals es-
tablish a pattern of “conversational” rurn-taking (alternate
sending and receiving of messages).

Olivia Amy
(smiles)

“Oh what a nice little smile!”

“Yes, isn’t that nice?”

“There.”

“There’s a nice little smile.” (burps)

“Well, pardon you!”

“Yes, that’s better, isn’t it?”

“Yes.” (vocalizes)

“Yes.” (smiles)

“What’s so funny?”

From the outside, such exchanges may look meaningless. In
reality, they represent real communication. Amy’s vocaliza-
tions and attention provide a way of interacting emotionally
with Olivia and Tom. Infants as young as 4 months engage in
vocal turn-taking with adults (also, see +Fig. 3.15) (Jaffe et

50 20

Neutral attention Avert
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+FIGURE 3.15 This graph shows the development of turn-taking in
games played by an infant and his mother. For several months Richard
responded to games such as peekaboo and “hand-the-toy-back” only when
his mother initiated action. At aboutr 9 months, however, he rapidly
began to initiate action in the games. Soon, he was the one to take the
lead about half of the time. Learning to take turns and to direct actions
toward another person underlie basic language skills. (From Jerome

Bruner, Child’s Talk, Learning to Use Language, W W, Norton &
Company, 1983. Reprinted by permission.)

al., 2001). The more children interact with parents, the faster
they learn to talk and the faster they learn thinking abilities
(Hart & Risley, 1999; Tamis-LeMonvda & Bornstein, 1994).
A recent study found that 6-week-old babies gaze at an adult’s
face in rhythm with the adult’s speech (Crown et al., 2002).
Unmistakably, social relationships contribute to early lan-
guage learning.

Parentese When they talk to infants, parents use an exag-
gerated pattern of speaking called motherese or parentese.
Typically, they raise their tone of voice, use short, simple sen-
tences, and repeat themselves more. They also slow their rate
of speaking and use exaggerated voice inflections: “Did Amy
eat it A-L-L UP?”

What is the purpose of such changes? Parents are appar-
ently trying to help their children learn language. When a
baby is still babbling, parents tend to use long, adult-style
sentences. But as soon as the baby says its first word they
switch to parentese. By the time babies are 4 months old they
prefer parentese over normal speech (Cooper et al., 1997).

In addition to being simpler, parentese has a distinct
“musical” quality (Fernald & Mazzie, 1991). No matter what
language mothers speak, the melodies, pauses, and inflections
they use to comfort, praise, or give warning are universal.
Psychologist Anne Fernald has found that mothers of all na-
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As with motherese, par-
ents use a distinctive
style when singing to an
infant. Even people who
speak another language
can tell if a tape-recorded
song was sung to an in-
fant or an adult. Likewise,
lullabies remain recogniz-
able when electronic fil-
tering removes words
(Trehub et al., 1993a,
1993b).

Gary Conner/Index Stock Imagery

tions talk to their babies with similar changes in pitch. For in-
stance, we praise babies with a rising, then falling pitch
(“BRA-vo!” “GOOD girl!”). Warnings are delivered in a
short, sharp rhythm (“Nein! Nein!” “Basta! Basta!” “Not!
Dude!”). To give comfort, parents use low, smooth, drawn-
out tones (“Oooh poor baaa-by.” “Oooh pobrecito.”). A
high-pitched, rising melody is used to call attention to ob-
jects (“See the pretty BIRDIE?”) (Fernald, 1989).

Motherese helps parents get babies’ attention, communi-
cate with them, and teach them language (Kaplan et al,
1995). Later, as a child’s speaking improves, parents tend to
adjust their speech to the child’s language ability. Especially
from 18 months to 4 years of age, parents seek to clarify what
a child says and prompt the child to say more.

In summary, some elements of language are innate. Nev-
ertheless, our inherited tendency to learn language does not
determine if we will speak English or Vietnamese, Spanish or
Russian. Environmental forces also influence whether a per-
son develops simple or sophisticated language skills. The first
7 years of life are a sensitive period in language learning
(Eliot, 1999). Cleatly, a full flowering of speech requires care-
ful cultivation.

Biological predisposition The presumed hereditary readiness of
humans to learn certain skills, such as how to use language, or a
readiness to behave in particular ways.

Signal In early language development, any behavior, such as touching,
vocalizing, gazing, or smiling, that allows non-verbal interaction and
turn-taking between parent and child.

Motherese (or parentese) A pattern of speech used when talking to
infants, marked by a higher-pitched voice; short, simple sentences;
repetition; slower speech; and exaggerated voice inflections.
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Summary B |

Learning to use language is a cornerstone of early intel-

* Non-verbal communication sets the stage for acquiring
language. Children gain language ability when parents
engage them in exchanges that involve signaling, turn-

lectual development.

¢ Language development proceeds from control of cry-
ing, to cooing, then babbling, the use of single words,

and then to telegraphic speech.

language.

¢ The underlying patterns of telegraphic speech suggest a
biological predisposition to acquire language. This in-
nate predisposition is augmented by learning.

Relate

In order, see if you can name and imitate
the language abilities you had as you pro-
gressed from birth to age 2 years. Now see
if you can label and imitate some basic ele-
ments of parentese.

In your own words, state at least one
argument for and against Chomsky's view of
language acquisition.

You are going to spend a day with a
person who speaks a different language
than you do. Do you think you would be
able to communicate with the other per-
son? How does this relate to language
acquisition?

KNOWLEDGE BUILDER
Language Development

Learning Check

1. The development of speech and lan-
guage usually occurs in which order?
a. crying, cooing, babbling, telegraphic
speech b. cooing, crying, babbling, tele-
graphic speech c. babbling, crying, coo-
ing, telegraphic speech d. crying, bab-
bling, cooing, identification

2. Simple two-word sentences are charac-

teristic of
speech.

3. Noam

has advanced the idea that language
acquisition is built on innate patterns.

taking, and non-verbal communication.

* Motherese or parentese is a simplified, musical style of
speaking used by parents to help their children learn

4. Prelanguage turn-taking and social inter-
actions would be of special interest to a
psycholinguist. T or F?

5. Parents talk to young children with a
raised tone of voice and an exaggerated
pattern of speaking that is called
a. transformational grammar b. telegraphic
speech c. signal switching d. parentese

Critical Thinking

6. The children of professional parents hear
more words per hour than the children of
welfare parents, and they also tend to
score higher on tests of mental abilities.
How else could their higher scores be
explained?

ANSWERS
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Jean Piaget provided some of the first great insights into how
children develop thinking abilities. Piaget observed that chil-
dren’s cognitive skills progress through a series of stages. Al-
though Piaget's theory has been very valuable, psychologists
continue to update his ideas. Also, many psychologists have be-
come interested in how children learn the intellectual skills val-
ued by their culture. Typically, children do this with guidance
from skilled “tutors” (parents and others).

Cognitive Development—How Do
Children Learn to Think?

Survey Question How do children learn to think?

Now that we have Amy talking, lets move on to a broader
view of intellectual development.

How different is a childs understanding of the world from
that of an adult? Generally speaking, their thinking is less ab-
stract. Children use fewer generalizations, categories, and
principles. They also tend to base their understanding on par-
ticular examples and objects they can see or touch.

Before the age of 6 or 7, thinking is very concrete.
Younger children cannot make transformations in which
they must mentally change the shape or form of a substance
(such as clay or water). Let’s visit Amy at age 5: If you show
her a short, wide glass full of milk and a tall, narrow glass
(also full), she will tell you that the taller glass contains more
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+FIGURE 3.16  Children under age 7 intuitively assume that a volume
of liquid increases when it is poured from a short, wide container into a
taller, thinner one. This boy thinks the tall container holds more than the
short one. Actually each holds the same amount of liquid. Children make
such judgments based on the height of the liquid, not its volume.
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Cognitive Development

milk. Amy will tell you this even if she watches you pour milk
from the short glass into an empty, tall glass. She is not both-
ered by the fact that the milk appears to be transformed from
a smaller to a larger amount. Instead, she responds only to
the fact that zaller seems to mean more. (See +Figure 3.16.)
After about age 7, children are no longer fooled by this situ-
ation. Perhaps that’s why 7 has been called the “age of rea-
son.” From age 7 on, we see a definite trend toward more log-
ical, adult-like thought (Flavell, 1992).

Is there any pattern to the growth of intellect in childhood?
According to the Swiss psychologist and philosopher Jean
Piaget (1951, 1952) there is.

Piaget's Theory of Cognitive Development
Jean Piaget (Jahn pea-ah-ZHAY) believed that all children
pass through a series of distinct stages in intellectual develop-
ment. Many of his ideas came from observing his own chil-
dren as they solved various thought problems. (It is tempting
to imagine that Piaget’s illustrious career was launched one
day when his wife said to him, “Watch the children for a
while, will you, Jean?”)

Mental Adaptations Piaget
was convinced that intellect
grows through processes he
called assimilation and ac-
commodation. Assimilation
refers to using existing men-
tal patterns in new situa-
tions. Let’s say that a plastic
hammer is the favorite toy
of a boy named Benjamin.
Benjamin holds the hammer
properly and loves to pound
on blocks with it. For his
birthday Benjamin gets an
oversized toy wrench. If he
uses the wrench for pound-
ing, it has been assimilated
to an existing knowledge
structure.

Jean Piaget—philosopher, psychol-
ogist, and keen observer of children.

Transformation The mental ability to change the shape or form of a
substance (such as clay or water) and to perceive that its volume
remains the same.

Assimilation In Piaget's theory, the application of existing mental
patterns to new situations (that is, the new situation is assimilated to
existing mental schemes).

115
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In accommodation, existing ideas are modified to fit new
requirements. For instance, a younger child might think that
a dime is worth less than a (larger) nickel. However, as chil-
dren begin to spend money, they must alter their ideas about
what “more” and “less” mean. Thus, new situations are as-
similated to existing ideas, and new ideas are created to ac-
commodate new experiences.

Piaget’s ideas have deeply affected our view of children
(Beilin, 1992). The following is a brief summary of what he
found.

The Sensorimotor Stage (0-2 Years) In the first 2 years
of life, Amy’s intellectual development will be largely non-
verbal. She will be mainly concerned with learning to coor-
dinate her movements with information from her senses.
Also, object permanence (an understanding that objects con-
tinue to exist when they are out of sight) emerges at this time.
Sometime during their first year, babies begin to actively pur-
sue disappearing objects. By age 2, they can anticipate the
movement of an object behind a screen. For example, when
watching an electric train, Amy will look ahead to the end
of a tunnel, rather than staring at the spot where the train
disappeared.

In general, developments in this stage indicate that the
child’s conceptions are becoming more stable. Objects cease
to appear and disappear magically, and a more orderly and
predictable world replaces the confusing and disconnected
sensations of infancy.

The Preoperational Stage (2-7 Years) During this period,
children begin to think symbolically and use language. But the
child’s thinking is still very intuitive (it makes little use of rea-
soning and logic). (Do you remember thinking as a child that
the sun and the moon followed you when you took a walk?)
In addition, the child’s use of language is not as sophisticated
as it might seem. Children have a tendency to confuse words
with the objects they represent. If Benjamin calls a toy block
a “car” and you use it to make a “house,” he may be upset. To
children, the name of an object is as much a part of the ob-
ject as its size, shape, and color. This seems to underlie a pre-
occupation with name-calling. To the preoperational child,
insulting words may really hurt. Consider one rather pro-
tected youngster who was angered by her older brother.
Searching for a way to retaliate against her larger and stronger
foe, she settled on, “You panty-girdle!” It was the worst thing
she could think of saying.

During the preoperational stage, the child is also quite
egocentric (unable to take the viewpoint of other people).
The child’s ego seems to stand at the center of his or her
world. To illustrate, show Amy a two-sided mirror. Then
hold it between you and her, so she can see herself in it. If you
ask her what she thinks yox can see, she imagines that you see

Bob Daemmrich/The Image Works

|

Crossing a busy street can be dangerous for the preoperational child.
Because their thinking is still egocentric, younger children cannot under-
stand why the driver of a car can’t see them if they can see the car.
Children under the age of 7 also cannot consistently judge speeds and
distances of oncoming cars. Adults can easily overestimate the “street
smarts” of younger children. It is advisable to teach children to cross with
a light, in crosswalks, or with assistance.

her face reflected in the mirror, instead of your own. Such
egocentrism explains why children can seem exasperatingly
selfish or uncooperative at times. If Benjamin blocks your
view by standing in front of the TV, he assumes that you can
see it if he can. If you ask him to move so you can see better,
he may move so that he can see better! Benjamin is not being
selfish, in the ordinary sense. He just doesn't realize that your
view differs from his.

The Concrete Operational Stage (7-11 Years) An impor-
tant development during this stage is mastery of con-
servation (the concept that mass, weight, and volume re-
main unchanged when the shape of objects changes). Chil-
dren have learned conservation when they understand that
rolling a ball of clay into a “snake” does not increase the
amount of clay. Likewise, pouring liquid from a tall, narrow
glass into a shallow dish does not reduce the amount of lig-
uid. In each case the volume remains the same despite
changes in shape or appearance. The original amount is con-
served (see Fig. 3.16).

During the concrete operational stage, children begin
to use concepts of time, space, and number. The child can
think logically about very concrete objects or situations,
categories, and principles. Such abilities explain why chil-
dren stop believing in Santa Claus when they reach this
stage. Because they can conserve volume, they realize that
Santa’s sack couldn’t possibly hold enough toys for millions
of girls and boys.

Another important development at this time is the abil-
ity to reverse thoughts or mental operations. A conversation
with a 4-year-old boy in the preoperational stage shows



086-127 CHO3 Coon.gxd 5/24/05 8:33 PM Page 117

what happens when a child’s thinking /lacks reversibility
(Phillips, 1969).

“Do you have a brother?”
« »

Yes.
“What's his name?”
({9 4 »

Jim.
“Does Jim have a brother?”
« »

No.

Reversibility of thought allows children in the concrete opera-
tional stage to recognize that if 4 X 2 = 8, then 2 X 4 does,
too. Younger children must memorize each relationship sepa-
rately. Thus, a preoperational child may know that 4 X 9 = 36,
without being able to tell you what 9 X 4 equals.

The Formal Operations Stage (11 Years and Up) Sometime
after about the age of 11, children begin to break away from
concrete objects and specific examples. Thinking is based
more on abstract principles, such as “democracy,” “honor,” or
“correlation.” Children who reach this stage can think about
their thoughts, and they become less egocentric. Older chil-
dren and young adolescents also gradually become able to
consider hypothetical possibilities (suppositions, guesses, or
projections). For example, if you ask a younger child, “What
do you think would happen if it suddenly became possible
for people to fly?” the child might respond, “People can’t fly.”
Older children are able to consider such possibilities.

Full adult intellectual ability is attained during the stage
of formal operations. Older adolescents are capable of induc-
tive and deductive reasoning, and they can comprehend
math, physics, philosophy, psychology, and other abstract
systems. They can learn to test hypotheses in a scientific man-
ner. Of course, not everyone reaches this level of thinking.
Also, many adults can think formally about some topics, but
their thinking becomes concrete when the topic is unfamil-
iar. This implies that formal thinking may be more a result of
culture and learning than maturation. In any case, after late
adolescence, improvements in intellect are based on gaining
knowledge, experience, and wisdom, rather than on any leaps
in basic thinking capacity.

Piaget and Parenting

Every morning, Derek’s mother drills him with flash cards in
hopes that he will learn to read before any of the neighbor
children. In the afternoon, Derek watches educational
videotapes about pre-math skills. Every evening, a Mozart
sonata fills Derek’s room, repeating over and over. Derek is
taking dancing lessons and learning sign language. Are his
parents facilitating his cognitive development? It depends.
Derek is 2 and a half. His parents obviously mean well. But
by the time he is 5, if Derek’s parents ask him to change a
lightbulb, he will hold it in the socket and wait for the world
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to revolve around him. As Derek’s example suggests, intel-
lectual “enrichment” that does not match a child’s needs is
of lictle value.

How can parents apply Piagets ideas? Piaget’s theory sug-
gests that the ideal way to guide intellectual development is to
provide experiences that are only slightly novel, unusual, or
challenging. Remember, a child’s intellect develops mainly
through accommodation. It is usually best to follow a one-szep-
ahead strategy, in which your teaching efforts are aimed just
beyond a child’s current level of comprehension (Heckhausen,
1987). (This idea is discussed more in a moment.)

Parents should avoid forced teaching, or “hothousing,”
which is like trying to force plants to bloom prematurely
(Hyson et al., 1991). Forcing children to learn reading, math,
gymnastics, swimming, or music at an accelerated pace can
bore or oppress them. True intellectual enrichment respects
the child’s interests. It does not make the child feel pressured
to perform (Alvino et al., 1996).

For your convenience, aATable 3.2 briefly summarizes
each Piagetian stage. To help you remember Piaget’s theory,
the table describes what would happen at each stage if we
played a game of Monopoly with the child. You'll also find brief

suggestions about how to relate to children in each stage.

Piaget Today

Piaget’s theory is a valuable “road map” for understanding how
children think. However, many psychologists are convinced
that Piaget gave too little credit to the effects of learning. For

Accommodation In Piaget's theory, the modification of existing mental
patterns to fit new demands (that is, mental schemes are changed to
accommodate new information or experiences).

Sensorimotor stage Stage of intellectual development during which
sensory input and motor responses become coordinated.

Object permanence Concept, gained in infancy, that objects continue
to exist even when they are hidden from view.

Preoperational stage Period of intellectual development during which
children begin to use language and think symbolically, yet remain
intuitive and egocentric in their thought.

Intuitive thought Thinking that makes little or no use of reasoning and
logic.

Egocentric thought Thought that is self-centered and fails to consider
the viewpoints of others.

Concrete operational stage Period of intellectual development during
which children become able to use the concepts of time, space, volume,
and number, but in ways that remain simplified and concrete, rather than
abstract.

Conservation In Piaget's theory, mastery of the concept that the
weight, mass, and volume of matter remains unchanged (is conserved)
even when the shape or appearance of objects changes.

Formal operations stage Period of intellectual development
characterized by thinking that includes abstract, theoretical, and
hypothetical ideas.
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PIAGET

Sensorimotor Stage
The stage during which sensory input and motor
responses become coordinated.

Preoperational Stage

The period of cognitive development when
children begin to use language and think
symbolically, yet remain intuitive and egocentric.

Concrete Operational Stage

The period of cognitive development during which
children begin to use concepts of time, space,
volume, and number, but in ways that remain
simplified and concrete.

Formal Operations Stage

The period of intellectual development marked by
a capacity for abstract, theoretical, and
hypothetical thinking.

MONOPOLY GAME

The child puts houses, hotels, and dice in her
mouth and plays with “Chance” cards.

The child plays Monopoly, but makes up her own
rules and cannot understand instructions.

The child understands basic instructions and will
play by the rules, but is not capable of hypotheti-
cal transactions dealing with mortgages, loans,
and special pacts with other players.

The child no longer plays the game mechanically;
complex and hypothetical transactions unique to
each game are now possible.

GUIDELINES FOR PARENTS

Active play with a child is most effective at this
stage. Encourage explorations in touching,
smelling, and manipulating objects. Peekaboo is a
good way to establish the permanence of objects.

Specific examples and touching or seeing things

continues to be more useful than verbal explana-
tions. Learning the concept of conservation may

be aided by demonstrations with liquids, beads,

clay, and other substances.

Children are beginning to use generalizations, but
they still require specific examples to grasp many
ideas. Expect a degree of inconsistency in the
child’s ability to apply concepts of time, space,
quantity, and volume to new situations.

It is now more effective to explain things verbally
or symbolically and to help children master gen-
eral rules and principles. Encourage the child to

example, children who grow up in villages where pottery is
made can correctly answer questions about the conservation of
clay at an earlier age than Piaget would have predicted. Ac-
cording to learning theorists, children continuously gain spe-
cific knowledge; they do not undergo stage-like leaps in gen-
eral mental ability. Thus, the truth may lie somewhere between
Piaget’s stage theory and modern learning theory.

On a broad scale, many of Piaget’s observations have held
up well. However, his explanations of childhood thinking
abilities continue to be debated. Where early infancy is con-
cerned, even Piagets observations may need updating. It
looks like Piaget greatly underestimated the mental abilities
of infants.

Infant Cognition Whar evidence is there that Piaget underesti-
mated infant abilities? Piaget believed that infants under the
age of 1 year cannot think. Babies, he said, have no memory of
people and objects that are out of sight. Yet, we now know that
infants begin forming representations of the world very early in
life. For example, babies as young as 3 months of age appear to
know that objects are solid and do not disappear when out of
view (Baillargeon & DeVos, 1992; Johnson & Nanez, 1995).
Why did Piaget fail to detect the thinking skills of infants?
Most likely, he mistook babies’ limited physical skills for men-

create hypotheses and to imagine how things
could be.

tal incompetence. Piaget’s tests required babies to search for
objects or reach out and touch them. Newer, more sensitive
methods are uncovering abilities Piaget missed. One such
method takes advantage of the fact that babies, like adults,
act surprised when they see something “impossible” or unex-
pected occur. To use this effect, psychologist Renee Baillargeon
(1991) puts on litde “magic shows” for infants. In her
“theater” babies watch as possible and impossible events occur
with toys or other objects. Some 3-month-old infants act sur-
prised and gaze longer at impossible events. An example is
seeing two solid objects appear to pass through each other. By
the time they are 8 months old, babies can remember where
objects are (or should be) for at least 1 minute (+Fig. 3.17).

Piaget believed that abilities like those described in
Figure 3.16 emerge only after a long sensorimotor period
of development. However, it’s clear that babies quickly ac-
quire the capacity to form concepts about the world (Eimas,
Quinn, & Cowan, 1994). It looks as if further study is likely
to refine and amend the ideas that grew from Piaget’s fateful
decision to “watch the children for a while.”

Another criticism of Piaget is that he underestimated the
impact of culture on mental development. The next section
tells how Amy will master the intellectual tools valued by her
culture.
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Toy retrieved

+FIGURE 3.17 The panels on the left show a possible event, in which an infant watches as a toy is placed behind the
right of two screens. After a delay of 70 seconds, the toy is brought into view from behind the right screen. In the two
panels on the right, an impossible event occurs. The toy is placed behind the left screen and retrieved from behind the
right. (A duplicate toy was hidden there before testing.) Eight-month-old infants react with surprise when they see the
impossible event staged for them. Their reaction implies that they remember where the toy was hidden. Infants appear to
have a capacity for memory and thinking that greatly exceeds what Piaget claimed is possible during the sensorimotor

period. (Adapred from Baillargeon et al., 1989.)

Vygotsky’'s Sociocultural Theory

Recently, psychologists have become interested in the socio-
cultural theory of Russian scholar Lev Vygotsky (1896-1934).
Vygotsky’s key insight is that children’s thinking develops
through dialogues with more capable persons (Vygotsky,
1962, 1978).

How does that relate to intellectual growth? So far, no one
has ever published A Child’s Guide to Life on Earth. Instead,
children must learn about life from various “tutors,” such as
parents, teachers, and older siblings. Even if A Childs Guide
to Life on Earth did exist, we would need a separate version
for every culture. It is not enough for children to learn how
to think. They must also learn specific intellectual skills val-
ued by their culture.

Like Piaget, Vygotsky believed that children actively seek
to discover new principles. However, Vygotsky emphasized
that many of a child’s most important “discoveries” are
guided by skillful tutors. Developmental psychologist David
Shaffer (2002) offers the following example:

Annie, a 4-year-old, has just received her first jigsaw
puzzle as a birthday present. She attempts to work
the puzzle but gets nowhere until her father comes
along, sits down beside her, and gives her some

tips. He suggests that it would be a good idea to
put together the corners first, points to the pink
area at the edge of one corner piece and says, “Let’s
look for another pink piece.” When Annie seems
frustrated, he places two interlocking pieces near
each other so that she will notice them, and when

Annie succeeds, he offers words of encouragement.
As Annie gradually gets the hang of it, he steps
back and lets her work more and more indepen-

dently. (p. 260)

Interactions like this are most helpful when they take place
within a child’s zone of proximal development.

What did Vygotsky mean by thar? The word proximal
means close or nearby. Vygotsky realized that, at any given
time, some tasks are just beyond a child’s reach. The child
is close to having the mental skills needed to do the task,
but it is a little too complex to be mastered alone. How-
ever, children working within this zone can make rapid
progress if they receive sensitive guidance from a skilled
partner.

Vygotsky also emphasized a process he called scaffolding.
A scaffold is a framework or temporary support. Vygotsky be-
lieved that adults help children learn how to think by “scaf-
folding,” or supporting, their attempts to solve problems or
discover principles. To be most effective, scaffolding must be
responsive to a child’s needs. For example, as Annie’s father

Zone of proximal development Refers to the range of tasks a child
cannot yet master alone, but that she or he can accomplish with the
guidance of a more capable partner.

Scaffolding The process of adjusting instruction so that it is responsive
to a beginner’s behavior and supports the beginner’s efforts to
understand a problem or gain a mental skill.
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helped her with the puzzle, he tailored his hints and guidance
to match her evolving abilities. The two of them worked to-
gether, step by step, so that Annie could better understand
how to assemble a puzzle. In a sense, Annie’s father set up a
series of temporary bridges that helped her move into new
mental territory. As predicted by Vygotsky’s theory, the cog-
nitive skills of 3- to 6-year-old children are closely related to
the amount of scaffolding their mothers provide (Smith,
Landry, & Swank, 2000).

During their collaborations with others, children learn
important cultural beliefs and values. For example, imagine
that a boy wants to know how many Yu-Gi-Oh! cards he has.
His mother helps him stack and count the cards, moving
each card to a new stack as they count it. She then shows him
how to write the number on a slip of paper so he can re-
member it. This teaches the child not only about counting,
but also that writing is valued in our culture. In other parts
of the world, a child learning to count might be shown how
to make notches on a stick or tie knots in a cord.

Implications Vygotsky saw that grown-ups play a crucial
role in what children know. As they try to decipher the world,
children rely on adults to help them understand how things
work. Vygotsky further noticed that adults unconsciously ad-
just their behavior to give children the information they need
to solve problems that interest the child. In this way, children
use adults to learn about their culture and society (Gopnik,

Meltzoff, & Kuhl, 1999).
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Summary

The intellect of a child is less abstract than that of an
adult. Jean Piaget theorized that intellectual growth
occurs through a combination of assimilation and
accommodation.

Piaget also held that children go through a fixed series
of cognitive stages. The stages and their approximate
age ranges are: sensorimotor (0—2), preoperational
(2-7), concrete operational (7-11), and formal opera-
tions (11-adult).

Caregivers should offer learning opportunities that are
appropriate for a child’s level of cognitive development.
Learning principles provide an alternate explanation
that assumes cognitive development is continuous; it
does not occur in stages.

Recent studies of infants under the age of 1 year sug-
gest that they are capable of thought well beyond that
observed by Piaget.

Lev Vygotsky’s sociocultural theory emphasizes that a
child’s mental abilities are advanced by interactions
with more competent partners. Mental growth takes
place in a child’s zone of proximal development, where
a more skillful person may scaffold the child’s progress.

As children rely on adults to help them discover new
skills and principles they learn cultural beliefs and values.
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BUILDER
Cognitive Development

Relate

You are going to make cookies with children
of various ages. See if you can name each
of Piaget's stages and give an example of
what a child in that stage might be ex-
pected to do.

You have been asked to help a child
learn to use a pocket calculator to do simple
addition. How would you go about identify-
ing the child’s zone of proximal development
for this task? How would you scaffold the
child's learning?

© © N o g kB W N =

______egocentric thought
___ abstract or hypothetical
purposeful movement
____intuitive thought
______conservation
___ reversibility thought
___ object permanence
__ non-verbal development

Piaget believed that a child’s understand-
ing of the world grows through the men-
tal processes of assimilation and

a. intuition b. accommodation

by seemingly
events.

11. Vygotsky believed that adults help
children learn how to think by using
a process he called
a. reversible thinking b. scaffolding
¢. accommodation d. moral reasoning

Critical Thinking

12. Using Piaget's theory as a guide, at
what age would you expect a child to
recognize that a Styrofoam cup has
weight?

Learning c'heCk. , c. egocentricism d. reversibility 13. Forced teaching ignores what principle
Match each item with one of the following ~ 10. Newer methods for testing infant of early maturation and development?
stages. thinking abilities frequently make

A. Sensorimotor B. Preoperational C. Con-
crete operational D. Formal operations

note of whether an infant is

ANSWERS
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Psychology in Action

Healthy Children

Survey Question How do effective parents discipline their
children?

When parents fail to give children a good start in life,
everybody suffers—the child, the parents, and society as a
whole. Children need to grow up with a capacity for love,
joy, fulfillment, responsibility, and self-control. Most peo-
ple discipline their children in the same way they were dis-
ciplined. Unfortunately, this means many parents make the
same mistakes their parents did (Covell, Grusec, & King,
1995).

Two key ingredients of effective parenting are communi-
cation and discipline. In each area, parents must strike a bal-
ance between freedom and guidance.

Parenting with Consistency

How can parents strike a healthy balance? Children should feel
free to express their deep