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Preface

ithfleach new edition, IOve found myself traveling a familiar path.
Wen it is first published, | am relieved after many months of intense
ort, and | am thrilledNsure that it is my best effort yet. But before
long, as new research comes out elaborating on concepts that the current
edition teaches, and as thoughtful instructors and students begin writing
with suggestions for improvement, and then when commissioned reviews
and survey results start coming in, | have second thoughts about the current
edition®s seeming perfection. As my chapter-by-chapter storage cubbies begin
fattening with new materials, my eagerness for the next edition grows. By
the time the new edition is ready to come out, | grim ace when reminded of
people using the old edition, which once seemed so perfect!
This new ninth edition of Psychologys no exceptionNit is so much improved
over the previous work! | am delighted to offer the f ollowing changes:

¥ some 1300 new research citations representing the most exciting and
important new discoveries in our field,

¥ organizational changes based on changes in the field (for example, in
the heavily revised Consciousness chapter, which now follows the
Neuroscience chapter and is titted OConsciousness anl the Two-Track
MindO to reflect the dual processing and cognitive neuroscience
themes),
fine-tuned writing  with countless small and large improvements in the
way concepts are presented, supported by the input and creative ideas of
hundreds of contributing instructors and students, and from my long-
time editors,
a sharp new art program and new pedagogythat teaches more
effectively,
continually improving coverage of cultural and gender diversity issues,
by popular demand, fewer chaptersNthe former 18 chapters are now
16 streamlined chapters,
and

¥ about 50 fewer pages.

| find myself fascinated by todayOs psychology, with its studies of the neuro-
science of our moods and memories, the reach of our adaptive unconscious,
and the shaping power of the social and cultural context. Psychological science
is increasingly attuned to the relative effects of nature and nurture, to gender
and cultural diversity, to our conscious and unconscious information process-
ing, and to the biology that underlies our behavior. (See TABLES 1 and 2.)

I am grateful for the privilege of assisting with the teaching of this mind-
expanding discipline to so many students, in so many countries, through so
many different languages. To be entrusted with discerning and communicat-
ing psychologyOs insights is both an exciting honor and a great responsibility.

The thousands of instructors and millions of students across the globe
who have studied this book have contributed immensely to its development.
Much of this has occurred spontaneously, through correspondence and con-
versations. For this edition, we also formally involved over 300 researchers
and teaching psychologists, along with many students, in our efforts to
gather accurate and up-to-date information about the field of psychology
and the content, pedagogy, and supplements needs of instructors and stu-
dents in the introductory course. We look forward to continuing feedback as
we strive, over future editions, to create an ever better book and supplements
package.
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TABLE 1

EvOLUTIONARYPSYCHOLOGY ANDBEHAVIOR GENETICS

In addition to the coverage found in Chapter 4, the
is covered on the following pages:

perspective

Aging, p. 209

Anxiety disorders, pp. 606607

Attraction, p. 706

Biological predispositions in
learning, pp. 2999302, 313

Brainstem, pp. 63D64

Charles Darwin, pp. 7, 416

Consciousness, p. 86

Depression, pp. 656, 667

Emotion, pp. 3780379, 512, 513,
517

Emotion-detecting ability, p. 432

Evolutionary perspective, defined,
p.9

Exercise, p. 544

Fear, pp. 378D379, 516D517

Feature detection, p. 241

Hearing, p. 245

Hunger and taste preference,
pp. 4519452

Instincts, pp. 444445

evolutionary

Intelligence, pp. 407D408, 416,
434437

Language, pp. 383, 386D387
Love, pp. 2179218

Math and spatial ability, p. 433
Mating preferences, pp. 1479149
Menopause, p. 208

Need to belong, pp. 478479
Obesity, p. 456

Overconfidence, p. 377
Perceptual adaptation, pp. 274D275
Puberty, onset of, pp. 205206
Sensation, p. 230

Sensory adaptation, pp. 234D235
Sexual orientation, p. 475
Sexuality, pp. 147D149, 465

Signal detection theory,
pp. 2319232

Sleep, pp. 93, 100
Smell, p. 263
Taste, p. 259

In addition to the coverage found in Chapter 4,

is covered on the following pages:

Abuse, intergenerational transmis-
sion of, p. 321

Aggression, p. 698

Biomedical therapies, pp.
660D668

Depth perception, p. 266
Drives and incentives, p. 445
Drug dependence, p. 124
Drug use, pp. 123D125
Eating disorders, p. 454

Emotion and cognition,
pp. 503506

Fear, pp. 516D517
Happiness, pp. 524D526

Hunger and taste preference,
pp. 451D452

Intelligence, pp. 3960397, 413,
424D430

Language, p. 387
Learning, pp. 2999302, 313
Memory, pp. 339, 341

behavior genetics

Motor development, p. 178
Obesity and weight control, p. 460
Perception, pp. 272D281
Personality traits, pp. 5699572
Psychological disorders:

ADHD, p. 595

anxiety disorders, p. 607

biopsychosocial approach,
pp. 596597

mood disorders, pp. 614,
615D616

personality disorders, pp.
610D611, 629D630

schizophrenia, pp. 624D627
Romantic love, p. 218
Sexuality, p. 465
Sexual orientation, pp. 474D475
Smell, pp. 260D263

Stress, personality, and illness,
pp. 532, 544

Traits, p. 430

TABLE 2 NEUROSCIENCE

In addition to the coverage found in Chapter 2,

Aggression, pp. 698D699
Animal language, p. 396

Antisocial personality disorder,
pp. 629630

Autism, p. 186
Biofeedback, pp. 544545
Brain activity and:
aging, pp. 210b211, 214216, 350
dementia and AlzheimerOs,
pp. 2119212, 341
disease, p. 250
dreams, pp. 103D105

emotion, pp. 199, 262D263,
341D342, 501D502, 506D507

sleep, pp. 92-96

Brain development:
adolescence, pp. 1989199
experience and, pp. 149150
infancy and childhood, p. 177

sexual differentiation in utero,
p. 163

Consciousness, p. 88
Drug dependence, p. 124

Emotion and cognition,
pp. 503507

Fear-learning, pp. 607D608

Fetal alcohol syndrome and brain
abnormalities, p. 175

Hallucinations and:
hallucinogens, pp. 1219122

near-death experiences,
pp. 1279128

sleep, pp. 1059106
Hormones and:
abuse, p. 192

development, pp. 162D163,
1979199

emotion, pp. 5000501
memory, pp. 3419342

sex, pp. 162D163, 1979198, 207,
465, 500

stress, pp. 500, 517, 528530,
532, 534, 542

weight control, pp. 4499451
Hunger, pp. 449-451
Insight, pp. 3719372
Intelligence, pp. 413D415, 428
Language, pp. 388390
statistical learning, pp. 3879388
Memory:

physical storage of,
pp. 340D341, 342D345

sleep, pp. 100-101, 105

neuroscience can be found on the following pages:

Mirror neurons, p. 323

Neuroscience perspective,
defined, p. 9

Neurotransmitters and:

anxiety disorders, pp. 607608,
661D662

biomedical therapy:

depression, pp. 617618,
662D664

ECT, pp. 664D666

obsessive-compulsive
disorder, pp. 648D649,
667

psychosurgery, p. 667
schizophrenia, pp. 624, 661
child abuse, p. 192
depression, pp. 596, 617618
drugs, pp. 114115, 116D120
exercise, p. 544
narcolepsy, p. 102

obsessive-compulsive disorder,
pp. 648D649, 667

schizophrenia, pp. 624D625,
627

Pain, pp. 255-258

phantom limb pain, pp.
256D257

Parallel vs. serial processing,
p. 242

Perception:

brain damage and, pp. 241,
242

color vision, pp. 2439245
feature detection, p. 241
transduction, p. 150

visual information processing,
pp. 2409243

Schizophrenia and brain
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627
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What Continues, and WhatOs New?

Throughout its nine editions my overall vision for Psychologyhas not wavered: to
merge rigorous science with a broad human perspective in a book that engages &
mind and heart. My aim has been to create a state-of-the-art introduction to psy-
chology, written with sensitivity to students® needs and interests. | aspire to help
students understand and appreciate the wonder of important phenomena in their
lives. | also want to convey the inquisitive spirit with which psychologists do psy-
chology. The study of psychology, | believe, enhances our abilities to restrain intu-
ition with critical thinking, judgmentalism with compassion, and illusion with
understanding.

Believing with Thoreau that OAnything living is easily and naturally expressed in
popular language,O | seek to communicate psychologyOs scholarship with crisp narra-
tive and vivid storytelling. Writing as a solo author, | hope to tell psychologyOs story in
a way that is warmly personal as well as rigorously scientific. | love to reflect on con-
nections between psychology and other realms, such as literature, philosophy, his-
tory, sports, religion, politics, and popular culture. And I love to provoke thought, to
play with words, and to laugh.

Eight Guiding Principles
Despite all the exciting changes, this new edition does retain its predecessorsO voice,

as well as much of the content and organization. It also retains the goalsNthe guiding
principlesNthat have animated the previous eight editions:

1. To exemplify the process of inquiry | strive to show students not just the
outcome of research, but how the research process works. Throughout, the book
tries to excite the readerOs curiosity. It invites readers to imagine themselves as
participants in classic experiments. Several chapters introduce research stories as
mysteries that progressively unravel as one clue afer another falls into place.
(See, for example, the historical story of research on the brainOs processing of
language on pages 386D388.)

2. To teach critical thinking By presenting research as intellectual detective
work, I exemplify an inquiring, analytical mindset. W hether students are study-
ing development, cognition, or statistics, they will become involved in, and see
the rewards of, critical reasoning. Moreover, they wi Il discover how an empiri-
cal approach can help them evaluate competing ideas and claims for highly
publicized phenomenaNranging from subliminal persuasion, ESP, and alterna-
tive therapies to astrology, hypnotic regression, and repressed and recovered
memories.

3. To put facts in the service of concepts My intention is not to fill students®
intellectual file drawers with facts, but to reveal psychologyOs major conceptsNto
teach students how to think, and to offer psychological ideas worth thinking
about. In each chapter | place emphasis on those concepts | hope students will
carry with them long after they complete the course. Always, | try to follow
Albert EinsteinOs dictum that OEverything should be made as simple as possible,
but not simpler.O OTest YourselfO questions at the end of each main section
reinforce the take-home message from that section.

4. To be as up-to-date as possible Few things dampen studentsO interest as
quickly as the sense that they are reading stale news. While retaining psychol-
ogyOs classic studies and concepts, | also present the discipline®s most impor-
tant recent developments. More than 600 references i n this edition are dated
2007 or 2008.

oth
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5. To integrate principles and applications ThroughoutNby means of anec-
dotes, case histories, and the posing of hypothetical situationsKNI relate the find-
ings of basic research to their applications and implications. Where psychology
can illuminate pressing human issuesNbe they racism and sexism, health and
happiness, or violence and warNI have not hesitated to shine its light. OAsk
YourselfO questions at the end of each main section encourage students to apply
the concepts to their own lives to help make the mater ial more meaningful, and
memorable.

6. To enhance comprehension by providing continuity Many chapters have a
significant issue or theme that links subtopics, forming a thread that ties the
chapter together. The Learning chapter conveys the idea that bold thinkers can
serve as intellectual pioneers. The Thinking and Language chapter raises the issue
of human rationality and irrationality. The Psychological Disorders chapter con-
veys empathy for, and understanding of, troubled lives. OThe uniformity of a
work,O observed Edward Gibbon, Odenotes the hand of single artist.O Because
the book has a single author, other threads, such as cognitive neuroscience, dual
processing, and cultural and gender diversity, weave throughout the whole book,
and students hear a consistent voice.

7. To reinforce learning at every step Everyday examples and rhetorical ques-
tions encourage students to process the material actively. Concepts presented
earlier are frequently applied, and thereby reinforced, in later chapters. For in-
stance, in Chapter 3, students learn that much of our information processing oc-
curs outsideof our conscious awareness. Ensuing chapters reinforce this concept.
Learning Questions, self-tests, a marginal glossary, and end-of-chapter key terms
lists help students master important concepts and terminology.

8. To convey respect for human unity and diversity Especially in Chapter 4,
Nature, Nurture, and Human Diversity, but also throu ghout the book, readers
will see evidence of our human kinshipNour shared biological heritage, our com-
mon mechanisms of seeing and learning, hungering and feeling, loving and hat-
ing. They will also better understand the dimensions of our diversityNour
individual diversity in development and aptitudes, temperament and personality,
and disorder and health; and our cultural diversity in attitudes and expressive
styles, child-rearing and care for the elderly, and life priorities.

Continually Improving Cultural and Gender Diversity Coverage

This edition presents an even more thoroughly cross-cultural perspective on psychol-
ogy (TABLE 3 )Nreflected in research findings, and text and photo examples. Cover-
age of the psychology of women and men is thoroughly integrated (see TABLE 4 ). In
addition, | am working to offer a world-based psychology for our worldwide student
readership. Thus, | continually search the world for research findings and text and
photo examples, conscious that readers may be in Melbourne, Sheffield, Vancouver,
or Nairobi. North American and European examples come easily, given that | reside
in the United States, maintain contact with friends and colleagues in Canada, sub-
scribe to several European periodicals, and live periodically in the U.K. This edition,
for example, offers 61 explicit Canadian and 151 Bri tish examples, and 72 mentions
of Australia and New Zealand. We are all citizens of a shrinking world, thanks to in-
creased migration and the growing global economy. Thus, American students, too,
benefit from information and examples that internationalize their world-conscious-
ness. And if psychology seeks to explain human behavior (not just American or
Canadian or Australian behavior), the broader the scope of studies presented, the
more accurate is our picture of this worldOs people. My aim is to expose all students
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TABLE 3

CULTURE ANDM ULTICULTURALEXPERIENCE

From the Prologue to Chapter 16, coverage of

Aggression, pp. 698, 701, 702
Aging population, pp. 2085209
AIDS, pp. 381, 536D549

Anger, pp. 518D519

Animal research ethics, pp. 40042

Attractiveness, pp. 146D148,
705D706, 708

Behavioral effects of culture,
pp. 40D41, 141

Body ideal, pp. 454, 456
Categorization, p. 370
Conformity, pp. 680D681, 682, 683

Corporal punishment practices,
p. 311

Cultural norms, pp. 154, 164D165
Culture and the self, pp. 1559157
Culture context effects, p. 278

Culture shock, pp. 154, 530, 580

Deaf culture, pp. 74, 78, 2500252,
385, 387388, 393, 398, 399

Depression, p. 616

Development:
adolescence, p. 197
attachment, pp. 1919194
child-rearing, pp. 1579158

cognitive development, pp.
186187

developmental similarities, p. 185

moral development, p. 201

social development, p. 191
Dieting, p. 457

Drugs, psychological effects of,
p. 114, 116

Emotion:

emotion-detecting ability,

pp. 508509

experiencing, pp. 515, 5180519

expressing, pp. 510, 511BD513
Enemy perceptions, p. 716
Fear, p. 379
Flow, p. 482
Flynn effect, pp. 4200421
Gender:

roles, pp. 164D166

social connectedness, p. 201
Grief, expressing, p. 222
Happiness, pp. 525, 526
Hindsight bias, pp. 16D17
History of psychology, pp. 2D6
Homosexuality, views on, p. 23

Human diversity/kinship, pp. 41,
153D158

Hunger, p. 452

Individualism/collectivism, pp.
155158

Intelligence, pp. 419D421, 434D437
bias, pp. 437D438

Language, pp. 153, 383, 384D385,
391D393

Leaving the nest, pp. 205206
Life-expectancy, pp. 2085209
Life satisfaction, pp. 522B525

culture and multicultural experience

Management styles, p. 492

Marijuana and alcohol use,
pp. 304b305

Marriage, p. 218

Mating preferences, pp. 1479148
Medical risk, p. 435

Meditation, p. 547

Memory, encoding, pp. 336, 351
Menopause, p. 208

Mental illness rate, p. 631

Need to belong, pp. 478D479
Obesity, pp. 460D461
Observational learning:

television and aggression,
pp. 3219323

television viewing, p. 193
Pace of life, pp. 25, 154
Parapsychology, p. 282

Parent and peer relationships,
pp. 204D205

Participative management,
pp. 492D493

People with disabilities, p. 521
Personal space, p. 154
Personality, p. 578

Prejudice, pp. 6919697
Prejudice prototypes, p. 371
Psychoanalysis, p. 639
Psychological disorders:

antisocial personality disorder,
p. 630

can be found on the following pages:

dissociative personality disorder,
p. 610

eating disorders, pp. 454, 596
schizophrenia, pp. 597, 623
susto, pp. 596D597
taijin-kyofusho, p. 597
Psychotherapy:

culture and values in, pp.
658D659

EMDR training, p. 656

Puberty and adult independence,
pp. 205206

Self-esteem, p. 526
Self-serving bias, pp. 587, 588
Sexual attraction, pp. 146D147
Sexual orientation, pp. 471D473
Social clock, p. 217
Social-cultural perspective, pp. 8911
Stress:
adjusting to a new culture, p. 530
poverty and inequality/life-
expectancy, pp. 539, 540
racism and, p. 531
Suicide, p. 616
Taste preferences, p. 452
Teen sexuality, pp. 469471
Testing bias, pp. 4379438
Weight control, p. 452

See also Chapter 16, Social
Psychology, pp. 672D721

TABLE 4

THE PsycHoLoGY oAM EN AND WOMEN

Coverage of the

ADHD, p. 595

Aggression, p. 699

Alcohol and addiction, p. 115

Alcohol use, pp. 114D116

Attraction, pp. 705D712

Autism, p. 186

Behavioral effects of gender, p. 40

Biological sex/gender, pp. 162D163

Body image, p. 454

Changes in physical development,
pp. 207-208

Dating, p. 706

Depression, pp. 533, 612, 619

Dieting, pp. 457, 462

Dream content, p. 104

Drugs and addiction, p. 117

Eating disorders, pp. 453D455

Emotional expression, pp. 508509

Emotion-detecting ability, pp. 432,
508511

Empty nest, p. 219

psychology of men and women

Father care, pp. 191, 471
FreudOs views, pp. 556, 561

Gender and child-rearing, pp.
165D166, 453, 471

Gendered brain, pp. 163, 454,
465, 468, 476D477

Gender prejudice, p. 692
Gender roles, pp. 164D165
Generic pronoun Ohe,@p. 392D393
Grief, p. 221
Happiness, pp. 520, 526
Heart disease, pp. 532533
Help-receiving, p. 713
HIV, vulnerability to, p. 536
Hormones and:

aggression, p. 699

sexual behavior, pp. 466467

sexual development, pp.
162163, 197-199

Immune system, p. 534
Intelligence, pp. 432D434

can be found on the following pages:

bias, pp. 437-438
Life expectancy,pp. 2089209, 548
Marriage, pp. 2189219, 541
Maturation, pp. 1979199
Menarche, p. 198
Menopause, pp. 2079208
Midlife crisis, pp. 216D217
Obesity, pp. 456457
Pornography, pp. 468, 702D703
Prejudice, pp. 371, 692D694

Psychological disorders, rates of,
p. 632

Rape, pp. 304, 333, 697, 700,
702D703

Religiosity, p. 548

REM sleep, arousal in, p. 94

Romantic love, pp. 710D712

Savant syndrome, p. 407

Schizophrenia, pp. 6230624

Sense of smell, p. 262

Sexual abuse, pp. 145, 192, 542

Sexual aggression, p. 116
Sexual attraction, pp. 1460148
Sexual disorders, p. 466
Sexual fantasies, p. 467, 469
Sexual orientation, pp. 471477
Sexuality, pp. 146D147, 465D469
Sleep, p. 98
Smoking, p. 175
Social connectedness, p. 541
Stereotyping, p. 278
Stress,pp. 532D537

in marriage, p. 541

response, pp. 5299530

sexual abuse and, p. 542
Suicide, pp. 616D617
Weight discrimination, pp. 4579458
Women and work, p. 219
Women in psychology, p. 4

See also Chapter 16, Social
Psychology,pp. 672D721
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to the world beyond their own culture, and | continue to welcome input and sugges-
tions from all readers.

Discussion of the relevance of cultural and gender diversity begins on the first page
of the first chapter and continues throughout the text. Chapter 4, Nature, Nurture,
and Human Diversity, provides focused coverage, encouraging students to appreciate
cultural and gender differences and commonalities, and to consider the interplay of
nature and nurture.

Emphasis on the Biological-Psychological-Social/Cultural Levels
of Analysis Approach in Psychology

Psychology,Ninth Edition, explores the biological, psychological, and social-cul-
tural influences on our behavior. A significant section in the Prologue introduces
the levels-of-analysis approach, setting the stage for future chapters, and levels-of-
analysis figures in several chapters help students understand concepts in the
biopsychosocial context.

Increasing Sensitivity to the Clinical Perspective

With helpful guidance from clinical psychologist colleagues, | have become more
mindful of the clinical angle on various concepts within psychology, which has sensi-
tized and improved the Personality, Psychological Disorders, and Therapy chapters,
among others. For example, | cover problem-focused and emotion-focused coping
strategies in the Stress and Health chapter, and the Intelligence chapter describes how
psychologists use intelligence tests in clinical settings.

Strong Critical Thinking Coverage

| aim to introduce students to critical thinking throughout the book. New Learning
Questions at the beginning of each main section, and OBefore You Move OnO sec-
tions at the end, encourage critical reading to glean an understanding of important
concepts. This ninth edition also includes the following opportunities for students to
learn or practice their critical thinking skills.

¥ Chapter 1, Thinking Critically with Psychological Science, introduces students
to psychologyOs research methods, emphasizing the fallacies of our everyday intu-
ition and common sense and, thus, the need for psychological science. Critical
thinking is introduced as a key term in this chapter ( p. 20). The Statistical Rea-
soning discussion encourages students to Ofocus on thinking smarter by applying
simple statistical principles to everyday reasoningO (pp. 33D38).

¥ OThinking Critically About . . .O boxes are found throughout the book, modeling
for students a critical approach to some key issues in psychology. For example,
see the updated box OThinking Critically About: The Fear FactorNDo We Fear the
Right Things?O(page 378).

¥ Detective-style stories throughout the narrative get students thinking critica Ily
about psychologyOs key research questions.

¥ OApply thisGand OThink about itO style discussions keep students active in their
study of each chapter.

¥ Critical examinations of pop psychology spark interest and provide important
lessons in thinking critically about everyday topics.

SeeTABLE 5 for a complete list of this textOs coverage of critical thinking topics and
Thinking Critically About boxes.
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TABLE 5

CRITICALTHINKING AND RESEARCHEMPHASIS

Critical thinking

Thinking Critically About . . .
boxes:

The Fear FactorNDo We Fear the
Right Things?, pp. 378D379

Lie Detection, pp. 504D505

Complementary and Alternative
Medicine, p. 546

How to Be a OSuccessfulO Astrologer

or Palm Reader, pp. 572D573
ADHDNNormal High Energy or

Genuine Disorder?, p. 595
Insanity and Responsibility, p. 601

ORegressingO from Unusual to
Usual, p. 652

Critical Examinations of Pop
Psychology:

Perceiving order in random
events, pp. 29930

Do we use only 10 percent of our
brains?, p. 72

Can hypnosis enhance recall?
Coerce action? Be therapeutic?
Alleviate pain?, pp. 108110

Has the concept of OaddictionO
been stretched too far?,
pp. 113D114

Nearbdeath experiences,
pp. 126128

Critiquing the evolutionary
perspective, pp. 1480149

coverage, and in-depth stories of psychologyOs

How much credit (or blame) do
parents deserve?, pp. 1519152

Sensory restriction, pp. 273D274

Is there extrasensory perception?,
pp. 282285

Do animals exhibit language?,
pp. 398D401

Is aerobic exercise therapeutic?,
pp. 543D544

Spirituality and faith communities,
pp. 5479549

How valid is the Rorschach test?,
p. 560

Is repression a myth?, pp. 5619562
Is Freud credible?, pp. 561D564

Postbtraumatic stress disorder,
pp. 604D605

Is psychotherapy effective?,
pp. 6510655

Evaluating alternative therapies,
pp. 655D657

Do video games teach or release
violence?, pp. 703D705

Thinking Critically with
Psychological Science:

The limits of intuition and
common sense, pp. 1517

The scientific attitude, pp. 18920

OCritical thinkingO introduced as a
key term, p. 20

scientific research

The scientific method, pp. 21922

Correlation and causation,
pp. 27D28

lllusory correlation, pp. 28029

Exploring cause and effect,
pp. 3031

Random assignment, p. 31

Independent and dependent
variables, pp. 3233

Statistical reasoning, pp. 33D38
Describing data, pp. 34D36
Making inferences, pp. 37938

Scientific Detective Stories:

Is breast milk better than
formula?, pp. 30D32

Our divided brains, pp. 75B79

Why do we sleep?, pp. 979101

Why do we dream?, pp. 1059107

Is hypnosis an extension of
normal consciousness or an
altered state?, pp. 110112

The twin and adoption studies,
pp. 135D139

How a child®s mind develops,
pp. 179D186

Aging and intelligence, pp.
214D216

Parallel processing, pp. 2425243

process, can be found on the following pages:

How do we see in color?,
pp. 243D245

How do we store memories in
our brains?, pp. 340D345

How are memories constructed?,
pp. 356D364

Do animals exhibit language?,
pp. 398D401

Why do we feel hunger?,
pp. 448D451

What determines sexual orienta-
tion?, pp. 471D477

The pursuit of happiness: Who is
happy, and why?, pp. 5199526

WhyRNand in whomNdoes stress
contribute to heart disease?,
pp. 532533

How and why is social support
linked with health?, pp. 5400542

Self-esteem versus self-serving
bias, pp. 586D589

What causes mood disorders?,
pp. 614D621

Do prenatal viral infections
increase risk of schizophrenia?,
pp. 6250626

Is psychotherapy effective?,
pp. 651D655

Why do people fail to help in
emergencies?, pp. 712D713

Stellar Teaching and Learning Resources

Our supplements and media have been celebrated for their quality, abundance, and
connectivity. The package available for PsychologyNinth Edition, raises the bar even
higher with PsychPortal,which includes an interactive eBook, a suite of interactive
components, the powerful Online Study Center, the Student Video Tool Kit for Intro-
ductory Psychology, and the Scientific American News Feed. See page xxii for details.

APA Learning Goals and Outcomes for Psychology Majors

In March 2002, an American Psychological Association (APA) Task Force created a
set of Learning Goals and Outcomes for students graduating with psychology majors

from four-year schools (www.apa.org/ed/pcue/).

Psychology departments in many schools have since used these goals and out-

comes to help them establish their own benchmarks.

Some instructors are eager to know whether a given text for the introductory course
helps students get a good start at achieving these goals.PsychologyNinth Edition, will
work nicely to help you begin to address these goals in your department. See
www.worthpublishers.com/myers for a detailed guide to how PsychologyNinth Edition,

corresponds to the APA Learning Goals and Outcomes.



www.apa.org/ed/pcue/
www.worthpublishers.com/myers
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Thoroughly Updated

Despite the overarching continuity, there is change on every page. There are updates
everywhere and some 1300 new referencesNcomprising nearly 30 percent of the
bibliography! Psychology as a field is moving, and this new edition reflects much of
that exciting progress.

Sixteen Streamlined Chapters

My teaching colleagues repeatedly asked for fewer chapters, and a somewhat streamlined
length to help the book better fit the course. | re-organized the chapters, combining Sen-
sation with Perception, and Stress and Health with Emotion to bring the chapter count
down to 16. | also worked judiciously to reduce the length, often by removing repetitive
research examples (it is sometimes very hard to choose among all the great options!)
and with lean, clean rewriting. The result is a text that is about 50 pages shorter.

Consciousness and the Two-Track Mind

This heavily revised chapter now contains additional coverage of cognitive neuroscience
and dual processing, establishing both more firmly as key ideas in psychology. In order to
help students make the connection to Neuroscience (Chapter 2), this chapter now fol-
lows as Chapter 3. And it previews the new evidence of the enormity of our automatic,
out-of-sight information processing, including our implicit memories and attitudes.

A Revised and Thoroughly Considered Pedagogical Program
This edition includes the following new study aids.

¥ Numbered Questions establish learning objectives for each significant section of
text (around 10D15 per chapter) and direct student reading.

¥ OBefore You Move OnO features,found at the end of each major section of text,
include Ask Yourself questions, which encourage students to apply new concepts
to their own experiences, and Test Yourself questions (with answers in an ap-
pendix) that assess student mastery and encourage big picture thinking.

¥ Chapter-ending Review sections repeat the Numbered Questions and address
them with a narrative summary followed by page-refere nced Terms and Concepts
to Remember.

Exciting New Art Program

We worked carefully with talented artists to create all new anatomical and OpeopleO
art throughout the text. The result is pedagogically more effective, and visually more
appealing.

Innovative Multimedia Supplements Package

PsychologyNinth Edition, boasts impressive electronic and print supplements titles.
For more information about any of these titles, visit Worth Publishers® online catalog
at worthpublishers.com.

PsychPortal

Integrating the best online material that Worth has to offer, PsychPortal is an innov-
ative learning space that combines a powerful quizzing engine with unparalleled
media resources (seeFIGURE 1). PsychPortal conveniently offers all the functionality
you need to support your online or hybrid course, yet it is flexible, customizable and
simple enough to enhance your traditional course. The following interactive learning
materials contained within PsychPortal make it truly unique:
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@ Customize Your Portal

o Course Info 2 o Announcements
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= InStrUCtor: Honry Jones Thursday, July 31, 2008

To add your course syllabus, click the “edic buson just above - -

1 News Feed [ Wews rieo anchve | 9 PsychPortal QuickStart

Gray Matters: Brain's Sleep-Time Memory Storage Gets Muddied with Age + (News-Jui2g) | | The eBook & Study Centar combines:
e « an interactive, nighlightatlle, annotatable eBook
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= My Blog | Bigg ingex

I FIGURE 1
PsychPortal opening page

¥ Aninteractive eBook allows students to highlight, bookmark, and make their
own notes just as they would with a printed textbook.

¥ Tom LudwigOs (Hope College) suite of interactive medaN PsychSim 5.0 and the
new Concepts in Action Nbring key concepts to life.

¥ The Online Study Center combines PsychPortalOs powerful assessment engine
with WorthOs unparalleled collection of interactive study resources. Based on
their quiz results, students receive Personalized Stidy Plans that direct them to
sections in the book and also to simulations, animations, links, and tutorials
that will help them succeed in mastering the concepts. Instructors can access
reports indicating their studentsO strengths and weaknesses (based on class
quiz results) and browse suggestions for helpful presentatio n materials (from
WorthOs renowned videos and demonstrations) to focus their teaching efforts
accordingly.

¥ The Student Video Tool Kit for Introductory Psychology includes more than 50
engaging video modules that instructors can easily assign, assess, and customize
for their students ( FIGURE 2 on the next page). Videos cover classic experiments,
current news footage, and cutting-edge research, all of which are sure to spark
discussion and encourage critical thinking.

¥ Scientific American News Feed highlights current behavioral research.

Additional Student Media

¥ Book Companion Site

¥ Worth eBook for PsychologyNinth Edition

¥ The Online Study Center

¥ 60-Second Psych Scientific Americanpodcasts)

¥ Psych2Go (audio downloads for study and review)

¥ PsychSim 5.0 (on CD-ROM)

¥ Student Video Tool Kit for Introductory Psychology ( Online and on CD-ROM)
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I FIGURE 2
Sample of our Student Video Tool Kit

Rate this video!
Feoerage 1ating: denre | Miews: 105 | Sand usferdbads

i L & Bele] submit |

P Acd Woon 1o en Assgreant

-
A o Vot e GG EnS Wakha o S v ol M Bt Sebe
q = wrswiar pot s abood wialyoe Ve kaneat
Fa —
; View the Video Assessment Quiz!
Marianne Gary:
No, we know that for a fact.

s::ﬂ.m‘

Creating False Memories A Laboratory Study

1. Aflera week of being asked aboulthe false photo, what percent of students recalled having had a hot-air balloon ride?
“ as
 p.as
 c.50
475

Course Management

¥ Enhanced Course Management Solutions

Assessment

¥ Printed Test Bank, Volumes 1 and 2
¥ Diploma Computerized Test Bank
¥ i¥Clicker Radio Frequency Classroom Response System

Presentation

¥ ActivePsych: Classroom Activities Project and Video Teaching Modules (including
WorthOs Digital Media Archive, Second Edition, and Scientific American
Frontiers Video Collection, Third Edition)

¥ Instructor®s Resource CD-ROM

¥ WorthOs Image and Lecture Gallery at worthpublishers.com/ilg

¥ Overhead Transparencies

Video and DVD

¥ Instructor Video Tool Kit

¥ Moving Images: Exploring Psychology Through Film

¥ Worth Digital Media Archive

¥ Psychology: The Human Experience Teaching Modules

¥ The Many Faces of Psychology Video

¥ Scientific AmericanFrontiers Video Collection, Second Edition
¥ The Mind Video Teaching Modules, Second Edition

¥ The Brain Video Teaching Modules, Second Edition
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The day this book went to press was the day | started gathering information and
ideas for the tenth edition. Your input will again influence how this book continues
to evolve. So, please, do share your thoughts.

Hope College
Holland, Michigan 49422-9000 USA
davidmyers.org
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Print Resources

¥ InstructorOs Resources and Lecture Guides

¥ InstructorOs Media Guide for Introductory Psychology

¥ Study Guide

¥ Pursuing Human Strengths: A Positive Psychology Guide
¥ Critical Thinking Companion, Second Edition

Scientific American Resources

¥ Scientific American Mind

¥ Scientific American Reader to Accompany Myers

¥ Improving the Mind and Brain: A Scientific American Special Issue
¥ Scientific American Explores the Hidden Mind: A CollectorOs Edition

In Appreciation

If it is true that Owhoever walks with the wise becomes wiseO then | am wiser for all
the wisdom and advice received from my colleagues. Aded by over a thousand con-
sultants and reviewers over the last two decades, this has become a better, more accu-
rate book than one author alone (this author, at least) could write. As my editors and

| keep reminding ourselves, all of us together are smarter than any one of us.

My indebtedness continues to each of the teacher-scholars whose influence | ac-
knowledged in the eight previous editions, to the innumerable researchers who have
been so willing to share their time and talent to help me accurately report their re-
search, and to the 191 instructors who took the time to respond to our early informa-
tion-gathering survey. | also appreciated having detailed input from three of Rick
Maddigan®s (Memorial University) studentsNCharles Collier, Alex Penney, and
Megan Freake.

My gratitude extends to the colleagues who contributed criticism, corrections, and
creative ideas related to the content, pedagogy, and format of this new edition and its
supplements package. For their expertise and encouragement, and the gifts of their
time to the teaching of psychology, | thank the reviewers and consultants listed
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At Worth Publishers a host of people played key roles in creating this ninth edition.
Although the information gathering is never ending, the formal planning began as
the author-publisher team gathered for a two day retre at in June, 2007. This happy
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xxvii PREFACE

Christine Brune, chief editor for the last seven editions, is a wonder worker. She
offers just the right mix of encouragement, gentle admonition, attention to detail,
and passion for excellence. An author could not ask for more.

Development editor Nancy Fleming is one of those rare editors who is gifted both
at Othinking bigO about a chapterNand with a kindred spirit to my ownRNwhile also
applying her sensitive, graceful, line-by-line touches.

Senior Psychology Acquisitions Editor Kevin Feyen has become a valued team
leader, thanks to his dedication, creativity, and sensitivity. Publisher Catherine
Woods helped construct and execute the plan for this text and its supplements.
Catherine was also a trusted sounding board as we faced a seemingly unending se-
ries of discrete decisions along the way. Peter Twikler coordinated production of
the huge supplements package for this edition. Betty Probert efficiently edited and
produced the print supplements and, in the process, also helped fine-tune the
whole book. Lorraine Klimowich, with help from Greg Bennetts, provided invalu-
able support in commissioning and organizing the multitude of reviews, mailing
information to professors, and handling numerous other daily tasks related to the
book®s development and production. Lee Mahler-McKevitt did a splendid job of lay-
ing out each page. Bianca Moscatelli and Donna Ranieri worked together to locate
the myriad photos.

Associate Managing Editor Tracey Kuehn displayed tireless tenacity, commitment,
and impressive organization in leading WorthOs gifted artistic production team and
coordinating editorial input throughout the production process. Production Manager
Sarah Segal masterfully kept the book to its tight schedule, and Babs Reingold skill-
fully directed creation of the beautiful new design and art program. Production Man-
ager Stacey Alexander, along with supplements production editor Jenny Chiu, did
their usual excellent work of producing the many supp lements.

To achieve our goal of supporting the teaching of psychology, this teaching pack-
age not only must be authored, reviewed, edited, and produced, but also made avail-
able to teachers of psychology. For their exceptional success in doing that, our author
team is grateful to Worth PublishersO professional sales and marketing team. We are
especially grateful to Executive Marketing Manager Kate Nurre, Marketing Manager
Amy Shefferd, and National Psychology and Economics Consultant Tom Kling both
for their tireless efforts to inform our teaching coll eagues of our efforts to assist their
teaching, and for the joy of working with them.

At Hope College, the supporting team members for this edition included Kathryn
Brownson, who researched countless bits of information and proofed hundreds of
pages. Kathryn has become a knowledgeable and sensitive adviser on many matters,
and Sara Neevel has become our high-tech manuscript developer, par excellence.
Laura Myers updated, with page citations, all the cross-reference tables.

Again, | gratefully acknowledge the influence and editing assistance of my writing
coach, poet Jack Ridl, whose influence resides in the voice you will be hearing in the
pages that follow. He, more than anyone, cultivated my delight in dancing with the
language, and taught me to approach writing as a craft that shades into art.

After hearing countless dozens of people say that this bookOs supplements have
taken their teaching to a new level, | reflect on ho w fortunate | am to be a part of a
team in which everyone has produced on-time work marked by the highest profes-
sional standards. For their remarkable talents, their long-term dedication, and their
friendship, | thank Martin Bolt, John Brink, Thomas Ludwig, and Richard Straub.

Finally, my gratitude extends to the many students a nd instructors who have writ-
ten to offer suggestions, or just an encouraging word. It is for them, and those about
to begin their study of psychology, that | have done my best to introduce the field |
love.
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The Story of
Psychology

aryard astronomer Owen Gingerich
(2006) reports that there are more
100 billion galaxies. Just one

of these, our own relative speck of a

galaxy, has some 200 billion stars,
many of which, like our Sun-star, are circled
by planets. On the scale of outer space, we
are less than a single grain of sand on all
the oceansO beaches, and our lifetime but a
relative nanosecond.

Yet there is nothing more awe inspiring
and absorbing than our own inner space.
Our brain, adds Gingerich, Qis by far the
most complex physical object known to us
in the entire cosmosO (p. 29). Our con-
sciousnessNmind somehow arising from
matterNremains a profound mystery. Our
thinking, emotions, and actions (and their
interplay with othersO thinking, emotions,
and actions) fascinate us. Outer space stag-
gers us with its enormity, but inner space
enthralls us. Enter psychological science.

For people whose exposure to psychology
comes from popular books, magazines, TV,
and the Internet, psychologists analyze per-
sonality, offer counseling, and dispense
child-rearing advice. Do they? Yes, and
much more. Consider some of psychologyOs
questions that from time to time you may
wonder about:

¥ Have you ever found yourself reacting to
something as one of your biological
parents wouldNperhaps in a way you
vowed you never wouldNand then won-
dered how much of your personality
you inherited? To what extent are person-

to-person differences in personality predis-
posed by our genes? To what extent by the

home and community environments?

¥ Have you ever worried about how to act
among people of a different culture,
race, or gender?In what ways are we
alike as members of the human family?
How do we differ?

John Lund/Sam Diephuis/Blend Images/Corbis

Ariadne Van Zandb/Lonely Planet Images

Megapress/Alamy
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WHAT IS PSYCHOLOGY]!
PsychologyOs Roots

Psychological Science
Develops

CONTEMPORARY

PSYCHOLOGY

PsychologyOs Biggest
Question

PsychologyOs Three M
Levels of Analysis
PsychologyOs Subfield

Close-UgXips for Studyi
Psychology

Ol have made a ceaseless
effort not to ridicule, not

to bewall, not to scorn
human actions, but to
understand them.O

Benedict Spinoza,
A Political Treatise, 1677

A smile is a smile the
world around  Throughout
this book, you will see exam-
ples not only of our cultural
and gender diversity but also
of the similarities that define
our shared human nature.
People in different cultures
vary in when and how often
they smile, but a naturally
happy smile means the same
thing anywhere in the world.

in




2 PROLOGUE. THE STORY OF PSYCHOLOGY

To assist your active learning, | will
periodically offer learning objectives.
These will be framed as questions
that you can answer as you read on.

Information sources are cited in
parentheses, with name and date.

Every citation can be found in the end-

of-book References, with complete
documentation that follows American
Psychological Association style.

¥ Have you ever awakened from a nightmare and, with a wave of relief, wondered
why you had such a crazy dream?How often, and why, do we dream?

¥ Have you ever played peekaboo with a 6-month-old and wondered why the baby
finds the game so delightful? The infant reacts as t hough, when you
momentarily move behind a door, you actually disappearNonly to reappear later
out of thin air. What do babies actually perceive and think?

¥ Have you ever wondered what leads to school and work success? Are some people
just born smarter? Does sheer intelligence explain why some people get richer, think
more creatively, or relate more sensitively?

¥ Have you ever become depressed or anxious and wondered whether youOll ever
feel OnormalOWhat triggers our bad moodsNand our good ones?

Such questions provide grist for psychologyOs mill, because psychology is a science
that seeks to answer all sorts of questions about us allNhow and why we think, feel,
and act as we do.

What Is Psychology?

PsychologyOs Roots

ONCE UPON A TIME, ON A PLANET IN this neighborhood of the universe, there
came to be people. Soon thereafter, these creatures became intensely interested in
themselves and in one another: OWho are we? What produces our thoughts? Our feel-
ings? Our actions? And how are we to understand and manage those around us?0

Psychological Science Is Born

1: When and how did psychological science begin?

To be human is to be curious about ourselves and the world around us. Before 300 B.c.,
the Greek naturalist and philosopher Aristotle theori zed about learning and memory,
motivation and emotion, perception and personality. Today we chuckle at some of his
guesses, like his suggestion that a meal makes us sleepy by causing gas and heat to col-
lect around the source of our personality, the heart. But credit Aristotle with asking
the right questions.

PhilosophersO thinking about thinking continued until the birth of psychology as
we know it, on a December day in 1879, in a small, th ird-floor room at GermanyOs
University of Leipzig. There, two young men were helping an austere, middle-aged
professor, Wilhelm Wundt, create an experimental apparatus. Their machine mea-
sured the time lag between peopleOs hearing a ball hit a platform and their pressing a
telegraph key (Hunt, 1993). Curiously, people responded in about one-tenth of a sec-
ond when asked to press the key as soon as the sound occurredNand in about two-
tenths of a second when asked to press the key as soon as they were consciously aware
of perceiving the sound. (To be aware of oneOs awareness takes a little longer.) Wundt
was seeking to measure Oatoms of the mindONthe fastest and simplest mental
processes. Thus began what many consider psychologyOs first experiment, launching
the first psychological laboratory, staffed by Wundt and psychologyOs first graduate
students.

Before long, this new science of psychology became organized into different
branches, or schools of thought, each promoted by pioneering thinkers. These early
schools included structuralism and functionalism, described here, and three schools
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described in later chapters: Gestalt
psychology (Chapter 6), behaviorism
(Chapter 7), and psychoanalysis
(Chapter 13).

Thinking About the MindOs
Structure

Soon after receiving his Ph.D. in
1892, WundtOs student Edward Brad-
ford Titchener joined the Cornell
University faculty and introduced
structuralism. As physicists and
chemists discerned the structure of
matter, so Titchener aimed to dis-
cover the structural elements of
mind. His method was to engage peo-
ple in self-reflective introspection (looking inward), training them to report ele-
ments of their experience as they looked at a rose, listened to a metronome, smelled
a scent, or tasted a substance. What were their immediate sensations, their images,
their feelings? And how did these relate to one anothe r? Titchener shared with the
English essayist C. S. Lewis the view that Othere is one thing, and only one in the
whole universe which we know more about than we could learn from external ob-
servation.0 That one thing, Lewis
said,kis .ou.rdselv.e?. OV\:g rgav?,lgzc()) to e tose is ool peraled. ]
speak, inside information . T I g
o5, 18519) ) sweatlc,... ]

Alas, introspection required smart, o
verbal people. It also proved somewhat
unreliable, its results varying from
person to person and experience to
experience. Moreover, we often just
don®t know why we feel what we feel
and do what we do. Recent studies in-
dicate that peopleQs recollections fre-
quently err. So do their self-reports
about what, for example, has caused
them to help or hurt another (Myers,
2002). As introspection waned, so did
structuralism.

Thinking About the MindOs Functions

Unlike those hoping to assemble the structure of min d from simple elementsNwhich
was rather like trying to understand a car by examining its disconnected partsN
philosopher-psychologist William James thought it more fruitful to consider the
evolvedfunctions of our thoughts and feelings. Smelling is what the nose does; thinking
is what the brain does. But why do the nose and brain do these things? Under the influ-
ence of evolutionary theorist Charles Darwin, James assumed that thinking, like
smelling, developed because it wasadaptiveNit contributed to our ancestors® survival.
Consciousness serves a function. It enables us to consider our past, adjust to our
present circumstances, and plan our future. As a functionalist, James encouraged
explorations of down-to-earth emotions, memories, wi llpower, habits, and moment-
to-moment streams of consciousness.

Monika Suteski

Wilhelm Wundt  Wundt (far left)
established the first psychology
laboratory at the University of
Leipzig, Germany.

ceed

Throughout the text, important

concepts are  boldfaced.

As you study,

you can find these terms with their

definiti

ons in a nearby margin and in

the Glossary at the end of the book.

Monika Suteski
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Edward Bradford Titchener
Titchener used introspection to
search for the mindOs structural
elements.

.....

OYou dondt know your own mind.O

::structuralism
chology that used introspection to
explore the structural elements of the
human mind.

::functionalism
that focused on how our mental and

behavioral processes functionNhow they
enable us to adapt, survive, and flourish.

Jonathan Swift,
Polite Conversation, 1738

an early school of psy-

a school of psychology
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Monika Suteski

William James and Mary Whiton Calkins
James, legendary teacher-writer, mentored
. Calkins, who became a pioneering memory
. researcher and the first woman to be presi-
dent of the American Psychological

¢ Association.

Monika Suteski

Margaret Floy Washburn  The first woman
to receive a psychology Ph.D., Washburn syn-
thesized animal behavior research in The
Animal Mind.

JamesO greatest legacy, however, came less from his laboratory than
from his Harvard teaching and his writing. When not plagued by ill health
and depression, James was an impish, outgoing, and joyous man, who
once recalled that Othe first lecture on psychology | ever heard was the first
| ever gave.O During one of his wise-cracking lectures, a student inter-
rupted and asked him to get serious (Hunt, 1993). He was reportedly one
of the first American professors to solicit end-of-course student evalua-
tions of his teaching. He loved his students, his family, and the world of
ideas, but he tired of painstaking chores such as proofreading. OSend me
no proofs!O he once told an editor. Ol will return them unopened and
never speak to you againO (Hunt, 1993, p. 145).

James displayed the same spunk in 1890, whenNover the objections of
HarvardOs presidentNhe admitted Mary Calkins into his graduate seminar
(Scarborough & Furumoto, 1987). (In those years women lacked even the
right to vote.) When Calkins joined, the other stude nts (all men) dropped
out. So James tutored her alone. Later, she finished all the requirements
for a Harvard Ph.D., outscoring all the male student s on the qualifying
exams. Alas, Harvard denied her the degree she had arned, offering her instead a
degree from Radcliffe College, its undergraduate sister school for women. Calkins
resisted the unequal treatment and refused the degree. (More than a century later,
psychologists and psychology students were lobbying Harvard to posthumously
award the Ph.D. she earned [Feminist Psychologist2002].) Calkins nevertheless
went on to become a distinguished memory researcher and the American Psycho-
logical AssociationOs (APAOs) first female president in 1905.

When Harvard denied Calkins the claim to being psychologyOs first fe-
male psychology Ph.D., that honor fell to Margaret Floy Washburn, who
later wrote an influential book, The Animal Mind, and became the second
female APA president in 1921. Although WashburnOs thesis was the first
foreign study Wundt published in his journal, her ge nder meant she was
barred from joining the organization of experimental psychologists
founded by Titchener, her own graduate adviser (Johnson, 1997). (What a
different world from the recent pastN1996 to 2009Nwhen women claimed
two-thirds or more of new psychology Ph.D.s and were 6 of the 13 elected
presidents of the science-oriented Association for Psychological Science. In
Canada and Europe, too, most recent psychology doctorates have been
earned by women.)

JamesO influence reached even further through his dozens of well-
received articles, which moved the publisher Henry Holt to offer a contract
for a textbook of the new science of psychology. James agreed and began
work in 1878, with an apology for requesting two year s to finish his writ-
ing. The text proved an unexpected chore and actually took him 12 years.
(Why am | not surprised?) More than a century later, people still read the
resulting Principles of Psychologynd marvel at the brilliance and elegance with
which James introduced psychology to the educated public.

Psychological Science Develops

2. How did psychology continue to develop from the 1920s
through today?

The young science of psychology developed from the more established fields of phi-
losophy and biology. Wundt was both a philosopher and a physiologist. James was an
American philosopher. Ivan Pavlov, who pioneered the study of learning, was a Russ-
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ian physiologist. Sigmund Freud, who de-
veloped an influential theory of person-
ality, was an Austrian physician. Jean
Piaget, the last centuryOs most influential
observer of children, was a Swiss biolo-
gist. This list of pioneering psycholo-
gistsNOMagellans of the mind,0 as
Morton Hunt (1993) has called themR
illustrates psychologyOs origins in many
disciplines and countries.

The rest of the story of psychologyN
the subject of this bookNdevelops at
many levels. With activities ranging from
the study of nerve cell activity to the
study of international conflicts, psychol-
ogyis not easily defined.

In psychologyOs early days, Wundt and Titchener focused on inner sensations,
images, and feelings. James, too, engaged in introspective examination of the
stream of consciousness and of emotion.
Freud emphasized the ways emotional re-
sponses to childhood experiences and
our unconscious thought processes af-
fect our behavior. Thus, until the 1920s,
psychologywas defined as Othe science of
mental life.O

From the 1920s into the 1960s, Ameri-
can psychologists, initially led by flam-
boyant and provocative John B. Watson
and later by the equally provocative B. F.
Skinner, dismissed introspection and re-
defined psychologyas Othe scientific study
of observable behavior.O After all, said
these behaviorists, science is rooted in
observation. You cannot observe a sensa-
tion, a feeling, or a thought, but you can

Sigmund Freud The controversial
ideas of this famed personality theo-
rist and therapist have influenced
humanityOs self-understanding.

Monika Suteski

John B. Watson and Rosalie
Rayner Working with Rayner,
Watson championed psychology as
the science of behavior and demon-
strated conditioned responses on a
baby who became famous as OLittle
Albert.O

observe and record peopleO$ehavior as
they respond to different situations. (More on these psychologists in Chapter 7.)

Humanistic psychology rebelled against Freudian psychology and behaviorism.
Pioneers Carl Rogers and Abraham Maslow found behaviorismOs focus on learned be-
haviors too mechanistic. Rather than focusing on the meaning of early childhood
memories, as a psychoanalyst might, the humanistic psychologists emphasized the
importance of current environmental influences on our growth potential, and the
importance of having our needs for love and acceptance satisfied. (More on this in
Chapter 13.)

In the 1960s, another movement emerged as psychology began to recapture its
initial interest in mental processes. This cognitive revolutionsupported ideas devel-
oped by earlier psychologists, such as the importance of how our mind processes
and retains information. But cognitive psychology and more recently cognitive
neuroscience (the study of brain activity linked with mental acti vity) have ex-
panded upon those ideas to explore scientifically the ways we perceive, process, and
remember information. This approach has been especially beneficial in helping to
develop new ways to understand and treat disorders such as depression, as we shall
see in Chapters 14 and 15.

<
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“behaviorism  the view that psy-
chology (1) should be an objective
science that (2) studies behavior
without reference

to mental processes. Most research
psychologists today agree with (1)
but not with (2).

:“humanistic psychology histori-
cally significant perspective that
emphasized the growth potential of
healthy people and the individualOs
potential for personal growth.

::cognitive neuroscience the inter-
disciplinary study of the brain activi-

ty linked with cognition (including
perception, thinking, memory, and
language).
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Monika Suteski

HAE
: B.F. Skinner A leading behaviorist,
Skinner rejected introspection and

studied how consequences shape
behavior.

These OBefore you move on . . .0
sections will appear at the end of
each main section of text. The Ask
Yourself questions will help you make
the material more meaningful to your
own life (and therefore more
memorable). If you can answer the
Test Yourself questions, which will
provide a review of the key points of
the previous section, you are, indeed
ready to move on! You can check
your answers to the Test Yourself
Questions in Appendix B at the end
of the book.

To encompass psychologyOs concern
with observable behavior and with inner
thoughts and feelings, today we define
psychology as the science of behavior
and mental processes

LetOs unpack this definition. Behavior
is anything an organism doe&lany ac-
tion we can observe and record. Yelling,
smiling, blinking, sweating, talking,
and questionnaire marking are all ob-
servable behaviors.Mental processesre
the internal, subjective experiences we
infer from behaviorNsensations, per-
ceptions, dreams, thoughts, beliefs, and
feelings.

The key word in psychologyOs defini-
tion is sciencePsychology, as | will em-
phasize throughout this book, is less a
set of findings than a way of asking and
answering questions. My aim, then, is not merely to report results but also to show
you how psychologists play their game. You will see how researchers evaluate con-
flicting opinions and ideas. And you will learn how all of us, whether scientists or
simply curious people, can think smarter when describing and explaining the events
of our lives.

BEFORE YOU MOVE ON .

ASK YOURSELF

How do you think psychology might change as more people from non-Western countries

contribute their ideas to the field?

" TESTYOURSELFL
What event defined the founding of scientific psychology?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

Contemporary Psychology

LIKE ITS PIONEERS, TODAYOS PSYCHOLOGISTS are citizens of many lands. The
International Union of Psychological Science has 69 member nations, from
Albania to Zimbabwe. Nearly everywhere, membership in psychological societies is
mushroomingNfrom 4183 American Psychological Association members and affil-
iates in 1945 to nearly 150,000 today, with similarly rapid growth in the British
Psychological Society (from 1100 to 45,000). In China, the first university psy-
chology department began in 1978; in 2008 there were 200 (Tversky, 2008).
Worldwide, some 500,000 people have been trained as psychologists, and 130,000
of them belong to European psychological organizations (Tikkanen, 2001). More-
over, thanks to international publications, joint me etings, and the Internet, col-
laboration and communication cross borders now more than ever. OWe are
moving rapidly toward a single world of psychological science,O reports Robert
Bjork (2000). Psychology is growing and it is globalizing
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Across the world, psychologists are debating enduring issues, viewing behavior
from the differing perspectives offered by the subfields in which they teach, work,
and do research.

PsychologyOs Biggest Question
3. What is psychologyOs historic big issue?

During its short history, psychology has wrestled with some issues that will reappear
throughout this book. The biggest and most persistent (and the focus of Chapter 4) is
the nature-nurture issue  Nthe controversy over the relative contributions of biogy and
experience.The origins of this debate are ancient. Do our human traits develop
through experience, or are we born with them? The Greek philosopher Plato
(428b348 B.c.) assumed that character and intelligence are largely inherited and that
certain ideas are inborn. Aristotle (384D322 B.c.) countered that there is nothing in
the mind that does not first come in from the external  world through the senses. In
the 1600s, European philosophers rekindled the debate. John Locke re-
jected the notion of inborn ideas, suggesting that the mind is a blank
sheet on which experience writes. RenZ Descartes disagreed, believing that
some ideas are innate.

Two centuries later, DescartesO views gained suppoftom a curious nat-
uralist. In 1831, an indifferent student but ardent collector of beetles, mol-
lusks, and shells set sail on what was to prove a historic round-the-world
journey. The 22-year-old voyager was Charles Darwin, and for some time
afterward, he pondered the incredible species variation he had encoun-
tered, including tortoises on one island that differed from those on other
islands of the region. DarwinOs 1859 On the Origin of Speciexplained this
diversity of life by proposing the evolutionary process of natural selec-
tion: From among chance variations, nature selects the traits that best en-
able an organism to survive and reproduce in a particular environment.
DarwinOs principle of natural selectionNOthe single best idea anyone has
ever had,0 says philosopher Daniel Dennett (1996)Nis still with us nearly
150 years later as an organizing principle of biolog y. Evolution also has be-
come an important principle for twenty-first-century psychology. This
would surely have pleased Darwin, for he believed his theory explained not
only animal structures (such as a polar bearOs white coat) but also animal behaviors
(such as the emotional expressions associated with human lust and rage).

The nature-nurture debate weaves a thread from the ancient GreeksO time to our
own. TodayOs psychologists explore the issue by asking, forxample:

¥ How are we humans alike (because of our common biology and evolutionary
history) and diverse (because of our differing environments)?

¥ Are gender differences biologically predisposed or socially constructed?

Is childrenOs grammar mostly innate or formed by experience?

How are differences in intelligence and personality influenced by heredity and by

environment?

Are sexual behaviors more OpushedO by inner biology or OpulledO by external

incentives?

Should we treat psychological disordersNdepression, for exampleNas disorders of

the brain, disorders of thought, or both?

KK KK

Such debates continue. Yet over and over again we will see that in contemporary
science the nature-nurture tension dissolves: Nurture works on what nature en-
dows. Our species is biologically endowed with an enormous capacity to learn and

Charles Darwin Darwin argued that natural
selection shapes behaviors as well as bodies.

:psychology  the science of behavior
and mental processes.

::nature-nurture issue the longstand-
ing controversy over the relative contri-
butions that genes and experience make
to the development of psychological

traits and behaviors. TodayOs science
sees traits and behaviors arising from

the interaction of nature and nurture.

~natural selection  the principle that,
among the range of inherited trait varia-
tions, those contributing to reproduction
and survival will most likely be passed
on to succeeding generations.

Monika Suteski
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o

¢ A nature-made nature-nurture exper-

¢ iment Because identical twins have the
same genes, theyare ideal participants in

. studies designed to shed light on heredi-

tary and environmental influences on
intelligence, personality, and other traits.
Studies of identical and fraternal twins
provide a rich array of findingsNdescribed
in later chaptersNthat underscore the
importance of both nature and nurture.

.......................................................

" FIGURE 1

Biopsychosocial approach  This integrated
viewpoint incorporates various levels of
analysis and offers a more complete picture
of any given behavior or mental process.

Gary Parker/Photo Researchers Inc.

Mitch Diamond/Alamy

adapt. Moreover, every psychological event (every thought, every emotion) is si-
multaneously a biological event. Thus depression can be both a brain disorder and a
thought disorder.

PsychologyOs Three Main Levels of Analysis

4. What are psychologyOs levels of analysis and related
perspectives?

Each of us is a complex system that is part of a larger social system. But each of us is
also composed of smaller systems, such as our nervous system and body organs,
which are composed of still smaller systemsNcells, molecules, and atoms.

These tiered systems suggest differentevels of analysis, which offer complemen-
tary outlooks. 1tOs like explaining why grizzly bears hibernate. Is it because hiberna-
tion helped their ancestors to survive and reproduce? Because their inner physiology
drives them to do so? Because cold environments hinder food gathering during win-
ter? Such perspectives are complementary because Oeverything is related to everything
elseO (Brewer, 1996). Together, different levels of analysis form an integrated bio-
psychosocial approach, which considers the influences of biological, psychological,
and social-cultural factors ( FIGURE 1).

Biological influences: Psychological influences:

¥ natural selection of adaptive ¥ learned fears and other learned
traits expectations

¥ genetic predispositions responding ¥ emotional responses
to environment ¥ cognitive processing and

¥ brain mechanisms perceptual interpretations

¥ hormonal influences

Behavior or mental process

Social-cultural influences:

¥ presence of others

¥ cultural, societal, and family expectations
¥ peer and other group influences

¥ compelling models (such as in the media)
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Each level provides a valuable vantage point for looking at behavior, yet each by it-
self is incomplete. Like different academic disciplines, psychologyOs varied perspec-
tives ask different questions and have their own limits. One perspective may stress
the biological, psychological, or social-cultural le vel more than another, but the dif-
ferent perspectives described inTABLE 1 complement one another. Consider, for ex-
ample, how they shed light on anger.

levels of analysis  the differing com-
plementary views, from biological to
psychological to social-cultural, for ana-
lyzing any given phenomenon.

.- biopsychosocial approach an inte-
grated approach that incorporates bio-
logical, psychological, and social-cultural
levels of analysis.

¥ Someone working from a neuroscience perspectimdght study brain circuits that
cause us to be Ored in the faceO and Ohot under the collar.O

¥ Someone working from the evolutionary perspectivenight analyze
how anger facilitated the survival of our ancestors® genes.

¥ Someone working from the behavior genetics perspectimg@ght
study how heredity and experience influence our individual differ-
ences in temperament.

¥ Someone working from the psychodynamic perspectiveight view
an outburst as an outlet for unconscious hostility.

¥ Someone working from the behavioral perspectivaight attempt to
determine which external stimuli trigger angry responses or ag-
gressive acts.

¥ Someone working from the cognitive perspectivaight study how
our interpretation of a situation affects our anger and how our
anger affects our thinking.

¥ Someone working from the social-cultural perspectivenight ex-
plore how expressions of anger vary across cultural contexts.

David Madison/Corbis

Views of anger How would each of :
psychologyOs levels of analysis explain whatO$§
going on here? :

The point to rememberLike two-dimensional views of a three-dimensional object,
each of psychologyOs perspectives is helpful. But each by itself fails to reveal the whole
picture.

So bear in mind psychologyOs limits. DonOt expect it to answer the ultimate ques-
tions, such as those posed by Russian novelist Leo Tolstoy (1904): OWhy should |
live? Why should | do anything? Is there in life any purpose which the inevitable

TABLE 1

PsycHoLOGY3 CURRENTPERSPECTIVES

........................................................

Perspective Focus

Sample Questions

Neuroscience How the body and brain enable emotions,

memories, and sensory experiences

How are messages transmitted within the body? How is blood
chemistry linked with moods and motives?

Evolutionary How the natural selection of traits promoted

the survival of genes

How does evolution influence behavior tendencies?

Behavior genetics How much our genes and our environment

influence our individual differences

To what extent are psychological traits such as intelligence, personality,
sexual orientation, and vulnerability to depression attributable to our
genes? To our environment?

Psychodynamic How behavior springs from unconscious

drives and conflicts

How can someoneOs personality traits and disorders be explained in
terms of sexual and aggressive drives or as the disguised effects of
unfulfilled wishes and childhood traumas?

Behavioral How we learn observable responses How do we learn to fear particular objects or situations? What is the
most effective way to alter our behavior, say, to lose weight or stop
smoking?

Cognitive How we encode, process, store, and retrieve How do we use information in remembering? Reasoning? Solving

information

problems?

Social-cultural How behavior and thinking vary across situa-

tions and cultures

How are we humans alike as members of one human family? As
products of different environmental contexts, how do we differ?
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© The New Yorker Collection, 1986, J. B. Handelsman from

cartoonbank.com. All Rights Reserved.

Laura Dwight

0I10m a social scientist, Michael. That means |
canOt explain electricity or anything like that,
but if you ever want to know about people 10m
your man.O

| see you! A biological psychologist might
view this childOs delighted response as evi-
dence of brain maturation. A cognitive psy-
chologist might see it as a demonstration of
the babyOs growing knowledge of his sur-
roundings. For a cross-cultural psychologist,
the role of grandparents in different soci-
eties might be the issue of interest. As you
will see throughout this book, these and
other perspectives offer complementary
views of behavior.

death that awaits me does not undo and destroy?O Instead, expect that psychology
will help you understand why people think, feel, and act as they do. Then you should
find the study of psychology fascinating and useful.

PsychologyOs Subfields
5. What are psychologyOs main subfields?

Picturing a chemist at work, you probably envision a white-coated scientist sur-
rounded by glassware and high-tech equipment. Picture a psychologist at work and
you would be right to envision

¥ awhite-coated scientist probing a ratOs brain.

¥ an intelligence researcher measuring how quickly an infant shows boredom by
looking away from a familiar picture.

¥ an executive evaluating a new Ohealthy life-stylesO training program for
employees.

¥ someone at a computer keyboard analyzing data on whether adopted teens®

temperaments more closely resemble those of their adoptive parents or their

biological parents.

a therapist listening carefully to a clientOs depressed thoughts.

a traveler visiting another culture and collecting data on variations in human

values and behaviors.

¥ ateacher or writer sharing the joy of psychology with others.

K K

The cluster of subfields we call psychology has less unity than most other sciences.
But there is a payoff: Psychology is a meeting ground for different disciplines. OPsychol-
ogy is a hub scientific discipline,0 said Association for Psychological Science president
John Cacioppo (2007). Thus, itOs a perfect home for those with wide-ranging interests.
In their diverse activities, from biological experimentation to cultural comparisons, the
tribe of psychology is united by a common quest: describing and explaining behavior and
the mind underlying it.

Some psychologists conduct basic research that builds psychologyOs knowledge
base. In the pages that follow we will meet a wide variety of such researchers, including

biological psychologistexploring the links between brain and mind.
developmental psychologisssudying our changing abilities from womb to tomb.
cognitive psychologistexperimenting with how we perceive, think, and solve
problems.

personality psychologistgvestigating our persistent traits.

social psychologistexploring how we view and affect one another.

KK KKK

These psychologists also may conductapplied research that tackles

practical problems. So do other psychologists, including industrial/organiza-
tional psychologists,who use psychologyOs concepts and methods in the
workplace to help organizations and companies select and train employees,
boost morale and productivity, design products, and implement systems.
Although most psychology textbooks focus on psychological science, psy-
chology is also a helping profession devoted to such practical issues as how
to have a happy marriage, how to overcome anxiety or depression, and how
to raise thriving children. As a science, psychology at its best bases such in-
terventions on evidence of effectiveness. Counseling psychologists  help
people to cope with challenges and crises (including academic, vocational,
and marital issues) and to improve their personal and social functioning.
Clinical psychologists  assess and treat mental, emotional, and behavior
disorders (APA, 2003). Both counseling and clinical psychologists adminis-
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ter and interpret tests, provide counseling and therapy, and sometimes conduct basic
and applied research. By contrast, psychiatrists, who also often provide psychother-
apy, are medical doctors licensed to prescribe drugs and otherwise treat physical
causes of psychological disorders. (Some clinical psychologists are lobbying for a sim-
ilar right to prescribe mental-healthbrelated drugs, and in 2002 and 2004 New Mex-
ico and Louisiana became the first states to grant that right to specially trained and
licensed psychologists.)

With perspectives ranging from the biological to the social, and with settings from
the laboratory to the clinic, psychology relates to m any fields, ranging from mathe-
matics to biology to sociology to philosophy. And more and more, psychologyOs meth-
ods and findings aid other disciplines. Psychologists teach in medical schools, law
schools, and theological seminaries, and they work in hospitals, factories, and corpo-
rate offices. They engage in interdisciplinary studies, such as psychohistory (the psy-
chological analysis of historical characters), psycholinguistics (the study of language
and thinking), and psychoceramics (the study of crackpots). !

Psychology also influences modern culture. Knowledge transforms us. Learning
about the solar system and the germ theory of disease alters the way people think and
act. Learning psychologyOs findings also changes people: They less often judge psycho
logical disorders as moral failings, treatable by punishment and ostracism. They less
often regard and treat women as menOs mental inferiors. They less often view and
rear children as ignorant, willful beasts in need of taming. OlIn each case,O notes Mor-
ton Hunt (1990, p. 206), Oknowledge has modified attitudes, and, through them, be-
havior.O Once aware of psychologyOs well-researched ideasNabout how body and
mind connect, how a childOs mind grows, how we construct our perceptions, how we
remember (and misremember) our experiences, how people across the world differ
(and are alike)Nyour mind may never again be quite the same.

BEFORE YOU MOVE ON .

" AsK YOURSELF
When you signed up for this course, what did you think psychology would be all ah

" TESTYOURSELF2
What are psychologyOs major levels of analysis?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

Confession: | wrote the last part of this sentence on April FoolsO Day.

out

Psychology: A science and a profession
Psychologists experiment with, observe, test, :
and treat behavior. Here we see psychologists :
testing a child, measuring emotion-related :
physiology, and doing face-to-face therapy.

|

Want to learn more? See Appendix
A, Careers in Psychology, at the end
of this book for more information
about psychologyOs subfields and to
learn about the many interesting
options available to those with
bachelorOs, masterOs, and doctoral
degrees in psychology.

OOnce expanded to the
dimensions of a larger idea, [the
mind] never returns to its
original size.O

Oliver Wendell Holmes, 180991894

:basic research  pure science that aims
to increase the scientific knowledge base.

applied research  scientific study that
aims to solve practical problems.

::counseling psychology a branch of
psychology that assists people with
problems in living (often related to

school, work, or marriage) and in achiev-
irg] greater well-being.

= clinical psychology a branch of psy-
chology that studies, assesses, and treats
people with psychological disorders.

- psychiatry  a branch of medicine deal-
ing with psychological disorders; prac-
ticed by physicians who sometimes pro-
vide medical (for example, drug) treat-
ments as well as psychological therapy.
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Tips for Studying Psychology

6: How can psychological principles help you as a
student?

The investment you are making in studying psychology should
enrich your life and enlarge your vision. Although many of lifeOs
significant questions are beyond psychology, some very impor-
tant ones are illuminated by even a first psychology course.
Through painstaking research, psychologists have gain
sights into brain and mind, dreams and memories, depression
and joy. Even the unanswered questions can enrich us, by re-
newing our sense of mystery about Othings too wonderfulO for
us yet to understand. Your study of psychology can also help
teach you how to ask and answer important questions Nhow to
think critically as you evaluate competing ideas and claims.

Having your life enriched and your vision enlarged (and get-
ting a decent grade) requires effective study. As you will see in
Chapter 8, to master information you must actively process it.
Your mind is not like your stomach, something to be filled pas-
sively; it is more like a muscle that grows stronger with exercise.
Countless experiments reveal that people learn and re member
best when they put material in their own words, rehearse it, and
then review and rehearse it again.

The SQ3R study method incorporates these principles
(Robinson, 1970). SQ3R is an acronym for its five steps: Survey,
Question, Read, Rehearse, Review.

To study a chapter, first  survey, taking a birdOs-eye view. Scan
the headings, and notice how the chapter is organized.

As you prepare to read each section, use its heading or learn-
ing objective to form a question you should answer. For this
section, you might have asked, OHow can | most effectively and
efficiently master the information in this book?0

Then read, actively searching for the answer. At each sitting,
read only as much of the chapter (usually a single m ain section)
as you can absorb without tiring. Read actively and critically.

Ask questions. Make notes. Consider implications: How does
what youOve read relate to your own life? Does it support or
challenge your assumptions? How convincing is the ev idence?

Having read a section, rehearse in your own words what you
read. Test yourself by trying to answer your questio n, rehears-
ing what you can recall, then glancing back over what you canOt
recall.

Finally, review: Read over any notes you have taken, again
with an eye on the chapterOs organization, and quickly review
the whole chapter.

Survey, question, read, rehearse, review. | have organized this
bookOs chapters to facilitate your use of the SQ3R study sys-
tem. Each chapter begins with a chapter outline that a ids your
survey. Headings and learning objective guestions suggest is-
sues and concepts you should consider as you read. The mater-
ial is organized into sections of readable length. At the end of
each section, is a OBefore you move on . . .O box with OAsk Your-
selfO and OTest YourselfO questions that help you  rehearse what
you know. The chapter  Review provides answers to the learning
objective questions, and the list of key terms helps you check
your mastery of important concepts. Survey, question, read . ..

ed in-

Five additional study tips may further boost your learning:

Distribute your study time. One of psychologyOs oldest find-
ings is that spaced practice promotes better retention than
massed practice.  YouOll remember material better if you space
your time over several study periodsNperhaps one hour a day, six
days a weekNrather than cram it into one long study blitz. For ex-
ample, rather than trying to read an entire chapter in a single sit-
ting, read just one main section and then turn to something else.

Spacing your study sessions requires a disciplined approach
to managing your time. (Richard O. Straub explains t ime man-
agement in the helpful ~ Study Guide that accompanies this text.)

Learn to think critically. Whether you are reading or in class,
note peopleOs assumptions and values. What perspective or
bias underlies an argument? Evaluate evidence. Is it anecdotal?
Correlational? Experimental? Assess conclusions. Are t here al-
ternative explanations?

In class, listen actively. Listen for the main ideas and
subideas of a lecture.  Write them down.  Ask questions during
and after class. In class, as in your private study, process the in-
formation actively and you will understand and retain it better.
As psychologist William James urged a century ago, ONo recep-
tion without reaction, no impression without . . . expression.O

Overlearn. Psychology tells us that overlearning improves re-
tention. We are prone to overestimating how much we k now. You
may understand a chapter as you read it, but by devoting extra
study time to testing yourself and reviewing what you think you
know, you will retain your new knowledge long into the future.

Be a smart test-taker. If a test contains both multiple-choice
questions and an essay question, turn first to the essay. Read the
question carefully, noting exactly what the instructor is asking.

On the back of a page, pencil in a list of points youQd like to make

and then organize them. Before writing, put aside the essay and

work through the multiple-choice questions. (As you do so, your
mind may continue to mull over the essay question. Sometimes

the objective questions will bring pertinent thoughts to mind.)

Then reread the essay question, rethink your answer, and start
writing. When you finish, proofread your answer to eliminate
spelling and grammatical errors that make you look less compe-

tent than you are. When reading multiple-choice quest ions, donOt
confuse yourself by trying to imagine how each choice might be
the right one. Instead, try to answer each question as if it were a
fill-in-the-blank question. First cover the answers and form a
sentence in your mind, recalling what you know to complete the
sentence. Then read the answers on the test and find the alterna-

tive that best matches your own answer.

While exploring psychology, you will learn much more than ef-
fective study techniques. Psychology deepens our appr eciation
for how we humans perceive, think, feel, and act. By so doing it
can indeed enrich our lives and enlarge our vision. Through this
book | hope to help guide you toward that end. As educator
Charles Eliot said a century ago: OBooks are the quietest and
most constant of friends, and the most patient of teachers.O

SQ3R a study method incorporating five steps:
Question, Read, Rehearse, Review.

Survey,
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What Is Psychology?

1: When and how did psychological science begin?
Psychological science had its modern beginning with the first
psychological laboratory, founded in 1879 by German
philosopher and physiologist Wilhelm Wundt, and from the
later work of other scholars from several disciplines and many
countries.

2: How did psychology continue to develop from the 1920s
through today?

Having begun as a Oscience of mental life,O psychology
evolved in the 1920s into the Oscientific study of o bservable
behavior.O After rediscovering the mind, psychologysince the
1960s has been widely defined as thescience of behavior and
mental processes

Contemporary Psychology

3: What is psychologyOs historic big issue?

PsychologyOs biggest and most enduring issue concerns the
relative contributions and interplay between the influences of
nature (genes) and nurture (all other influences, from con-
ception to death). TodayOs science emphasizes the interaction
of genes and experiences in specific environments.

CHAPTER REVIEW:The Story of Psychology

4: What are psychologyOs levels of analysis and related
perspectives?

The biopsychosocial approadntegrates information from the
biological, psychological, and social-cultural levels of analysis
Psychologists study human behaviors and mental processes
from many different perspectives (including the neuroscien-
tific, evolutionary, behavior genetics, psychodynamic, behav-
ioral, cognitive, and social-cultural perspectives).

5: What are psychologyOs main subfields?

Psychology's subfields encompasshasic researckoften done by
biological, developmental, cognitive, personality, and social psy-
chologists), applied researcsometimes conducted by industrial/
organizational psychologists), and clinical science and applica-
tions (the work of counseling psychologistnd clinical psycholo-
gist9. Clinical psychologists study, assess, and treat (with
psychotherapy) people with psychological disorders. Psychiatrists
also study, assess, and treat people with disorders, but as medical
doctors, they may prescribe drugs in addition to psychotherapy.

6: How can psychological principles help you as a student?
Research has shown that learning and memory are enhanced
by active study. The SQ3Rstudy methodNsurvey, question,
read, rehearse, and reviewNapplies the principles derived from
this research.

Terms and Concepts to Remember

psychology, p. 6

structuralism, p. 3 nature-nurture issue, p. 7 applied research, p. 10
functionalism, p. 3 natural selection, p. 8 counseling psychology, p. 10
behaviorism, p. 5 levels of analysis, p. 9 clinical psychology, p. 10
humanistic psychology, p. 5 biopsychosocial approach, p. 8 psychiatry, p. 11

cognitive neuroscience, p. 5 basic research, p. 10 SQ3R, p. 12

Multiple-choice self-tests and more may be found at www.worthpublishers.com/myers
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Thinking

With Psychologica

Science

opiRg to satisfy their curiosity about
pe@ple and to remedy their own
s, millions turn to Opsychology.O
T listen to talk-radio counseling,
read articles on psychic powers, at-
tend stop-smoking hypnosis seminars, and
absorb self-help Web sites and books on the
meaning of dreams, the path to ecstatic
love, and the roots of personal happiness.

Others, intrigued by claims of psycholog-
ical truth, wonder: Do mothers and infants
bond in the first hours after birth? Should
we trust childhood sexual abuse memories
that get OrecoveredO in adulthoodNand
prosecute the alleged predators? Are first-
born children more driven to achieve? Does
psychotherapy heal?

In working with such questions, how can
we separate uninformed opinions from ex-
amined conclusions? How can we best use
psychology to understand why people think,
feel, and act as they do?

The Need for
Psychological Science

1. Why are the answers that flow
from the scientific approach more
reliable than those based on intuition
and common sense?

SOME PEOPLE SUPPOSEhat psychology
merely documents and dresses in jargon
what people already know: OSo what else is

Critically

newRlyou get paid for using fancy methods
to prove what my grandmother knew?O
Others place their faith in human intuition:
OBuried deep within each and every one of
us, there is an instinctive, heart-felt aware-
ness that providesNif we allow it toNthe
most reliable guide,O offered Prince Charles
(2000). Ol know thereOs no evidence that
shows the death penalty has a deterrent ef-
fect,0 George W. Bush (1999) reportedly
said as Texas governor, Obut | just feel in my
gut it must be true.O OIOm a gut player. | rely
on my instincts,O said the former president
in explaining to Bob Woodward (2002) his
decision to launch the Iraq war.

Prince Charles and President Bush have
much company. A long list of pop psychol-
ogy books encourage us toward Ointuitive
managing,0 Ointuitive trading,0 Ointuitive
healing,0 and much more. TodayOs psycho-
logical science does document a vast intu-
itive mind. As we will see, our thinking,
memory, and attitudes operate on two lev-
els, conscious and unconscious, with the
larger part operating automatically, off-
screen. Like jumbo jets, we fly mostly on
autopilot.

So, are we smart to listen to the whispers
of our inner wisdom, to simply trust Othe
force withinO? Or should we more often be
subjecting our intuitive hunches to skepti-
cal scrutiny?

This much seems certain. Intuition is im-
portant, but we often underestimate its per-
ils. My geographical intuition tells me that

THE NEED FOR
PSYCHOLOGICAL
SCIENCE

Did We Know It All Along?
Hindsight Bias

verconfidence
he Scientific Attitude
Critical Thinking

HOW DO
PSYCHOLOGISTS ASK
AND ANSWER
QUESTIONS?

The Scientific Method
Description
Correlation
Experimentation

STATISTICAL REASONING
IN EVERYDAY LIFE

Describing Data
Making Inferences

FREQUENTLY ASKED
QUESTIONS ABOUT
PSYCHOLOGY
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THINKING CRITICALLY WITH PSYCHOLOGICAL SCIENCE

CoH
: The limits of intuition

Personnel interviewers tend to be
overconfident of their gut feelings
about job applicants. Their confi-
dence stems partly from their
recalling cases where their favor-
able impression proved right, and
partly from their ignorance about
rejected applicants who succeed-
ed elsewhere.

Reno is east of Los Angeles, that Rome
is south of New York, that Atlanta is
east of Detroit. But | am wrong,
wrong, and wrong.

Chapters to come will show that
experiments have found people greatly
overestimating their lie detection ac-
curacy, their eyewitness recollections,
their interviewee assessments, their risk
predictions, and their stock-picking
talents. OThe first principle,0 said
Richard Feynman (1997), Ois that you
must not fool yourselfNand you are

Chris Ryan/Ojo Images/Getty Images

OHe who trusts in his own heart is
a fool.O
Proverbs 28:28

OLife is lived forwards, but
understood backwards.O

Philosopher S¢ ren Kierkegaard,
181361855

OAnything seems commonplace,
once explained.O
Dr. Watson to Sherlock Holmes

hindsight bias  the tendency to
believe, after learning an outcome, that
one would have foreseen it. (Also known
as the I-knew-it-all-along phenomenon.

)

the easiest person to fool.O

Indeed, observed Madeleine LOEngle, OThe naked intellect is an extraordinarily in-
accurate instrumentO (1972). Two phenomenaNhindsight bias and judgmental
overconfidenceNillustrate why we cannot rely solely on intuition and common sense.

Did We Know It All Along? Hindsight Bias

How easy it is to seem astute when drawing the bullOs eye after the arrow has struck.
After the first New York World Trade Center tower was hit on September 11, 2001,
commentators said people in the second tower should have immediately evacuated.
(It became obvious only later that the strike was not an accident.) After the U.S. oc-
cupation of Iraq led to a bloody civil war rather than a peaceful democracy, commen-
tators saw the result as inevitable. Beforethe invasion was launched, these results
seemed anything but obvious: In voting to allow the Iraq invasion, most U.S. senators
did not anticipate the chaos that would seem so predictable in hindsight. Finding that
something has happened makes it seem inevitable, a tendency we callhindsight bias
(also known as the I-knew-it-all-along phenomenor).

This phenomenon is easy to demonstrate: Give half the members of a group some
purported psychological finding, and give the other half an opposite result. Tell the
first group, OPsychologists have found that separaton weakens romantic attraction.
As the saying goes, OOut of sight, out of mind.O0O Ask them to imagine why this might
be true. Most people can, and nearly all will then regard this true finding as unsur-
prising.

Tell the second group the opposite, OPsychologists hve found that separation
strengthens romantic attraction. As the saying goes, OAbsence makes the heart grow
fonder.OO People given this untrue result can also asily imagine it, and they over-
whelmingly see it as unsurprising common sense. Obviously, when both a supposed
finding and its opposite seem like common sense, the re is a problem.

Such errors in our recollections and explanations show why we need psychological
research. Just asking people how and why they felt or acted as they did can sometimes
be misleadingNnot because common sense is usually wrong, but because common
sense more easily describes whahas happened than what will happen. As physicist
Neils Bohr reportedly said, OPrediction is very difficult, especially about the future.O

Hindsight bias is widespread. Some 100 studies have observed it in various coun-
tries and among both children and adults (Blank et al., 2007). Nevertheless,
GrandmaOs intuition is often right. As Yogi Berra once said, OYou can observe a lot by
watching.O (We have Berra to thank for other gems, such as ONobody ever comes
hereNitOs too crowded,O and OIf the people donOt want to come out to the ballpark,
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nobodyOs gonna stop Oem.O) Because
weOre all behavior watchers, it would
be surprising if many of psychologyOs
findings had not been foreseen. Many
people believe that love breeds happi-
ness, and they are right (we have what
Chapter 11 calls a deep Oneed to be-
longO). Indeed, note Daniel Gilbert,
Brett Pelham, and Douglas Krull
(2003), Ogood ideas in psychology
usually have an oddly familiar quality,
and the moment we encounter them
we feel certain that we once came
close to thinking the same thing our-
selves and simply failed to write it
down.O Good ideas are like good inventions; once created, they seem obvious. (Why
did it take so long for someone to invent suitcases on wheels and Post-it” notes?)

But sometimes GrandmaQs intuition, informed by countless casual observations,
has it wrong. In later chapters we will see how research has overturned popular
ideasNthat familiarity breeds contempt, that dreams predict the future, and that
emotional reactions coincide with menstrual phase. (See also TABLE 1.1.) We will also
see how it has surprised us with discoveries about how the brainOs chemical messen-
gers control our moods and memories, about other ani mals® abilities, and about the
effects of stress on our capacity to fight disease.

TABLE 1.1

TRUE ORFALSE?

Hindsight bias After the 2007

Virginia Tech massacre of 32 people,

it seemed obvious that school offi-

cials should have locked down the
school (despite its having the popula-
tion of a small city) after the first two
people were murdered. With 20/20
hindsight, everything seems obviou?.
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Psychological research discussed in chapters to come will either confirm or refute each of these
statements (adapted, in part, from Furnham et al., 2003). Can you predict which of these popular
ideas have been confirmed and which refuted? (Check your answers at the bottom of this table.)

1. If you want to teach a habit that persists, reward the desired behavior every time, not just
intermittently (see Chapter 7).

2 Patients whose brains are surgically split down the middle survive and function much as they
did before the surgery (see Chapter 2).

3 Traumatic experiences, such as sexual abuse or surwing the Holocaust, are typically
OrepressedO from memory (see Chapter 8).

4. Most abused children do not become abusive adults (see Chapter 5).

5. Most infants recognize their own reflection in a mirror by the end of their first year (see
Chapter 5).

6. Adopted siblings usually do not develop similar per sonalities, even though they are reared by
the same parents (see Chapter 4).

7. Fears of harmless objects, such as flowers, are jist as easy to acquire as fears of potentially
dangerous objects, such as snakes (see Chapter 12).

8. Lie detection tests often lie (see Chapter 12).

9. Most of us use only about 10 percent of our brains (see Chapter 2).

10. The brain remains active during sleep (see Chapter 3).

L0T'4'6°L'8'4°2LL°9'4°G'L'y'H4°€'L'C'd T SIamsuy




18 CHAPTER 1. THINKING CRITICALLY WITH PSYCHOLOGICAL SCIENCE

Fun anagram solutions from
Wordsmith.org:
Elvis = lives
Dormitory = dirty room
Slot machines = cash lost in Oem

OWe donOt like their sound. Groups
of guitars are on their way out.O
Decca Records, in turning down
a recording contract with the Beatles
in 1962

OComputers in the future may
weigh no more than 1.5 tons.O

Popular Mechanics, 1949

OThe telephone may be
appropriate for our American
cousins, but not here, because we
have an adequate supply of
messenger boys.O
British expert group evaluating the
invention of the telephone

OThey couldnt hit an elephant at
this distance.O

General John Sedgwick just before being
killed during a U.S. Civil War battle, 1864

OThe scientist . . . must be free to
ask any question, to doubt any
assertion, to seek for any
evidence, to correct any errors.O
Physicist J. Robert Oppenheimer, Life,
October 10, 1949

Overconfidence

We humans tend to be overconfident. As Chapter 9 exp lains, we tend to think we
know more than we do. Asked how sure we are of our answers to factual questions
(Is Boston north or south of Paris?), we tend to be more confident than correct. !
Or consider these three anagrams, which Richard Goranson (1978) asked people to
unscramble:

WREAT! WATER
ETRYN! ENTRY
GRABE! BARGE

About how many seconds do you think it would have taken you to unscramble each
of these?

Once people know the answer, hindsight makes it seem obviousNso much so that
they become overconfident. They think they would have seen the solution in only 10
seconds or so, when in reality the average problem solver spends 3 minutes, as you
also might, given a similar anagram without the solution: OCHSA. (See margin on
opposite page to check your answer.)

Are we any better at predicting our social behavior? To find out, Robert Vallone
and his associates (1990) had students predict at the beginning of the school year
whether they would drop a course, vote in an upcoming election, call their parents
more than twice a month, and so forth. On average, the students felt 84 percent con-
fident in making these self-predictions. Later quizz es about their actual behavior
showed their predictions were only 71 percent corre ct. Even when students were 100
percent sure of themselves, their self-predictions erred 15 percent of the time.

1tOs not just collegians. Ohio State University psychologist Philip Tetlock (1998,
2005) has collected more than 27,000 expert predictions of world events, such as the
future of South Africa or whether Quebec would separate from Canada. His repeated
finding: These predictions, which experts made with 80 percent confidence on aver-
age, were right less than 40 percent of the time. Nevertheless, even those who erred
maintained their confidence by noting they were Oalmost right.O OThe QuZbZcois sep-
aratists almostwon the secessionist referendum.O

The point to rememberHindsight bias and overconfidence often lead us to overesti-
mate our intuition. But scientific inquiry can help us sift reality from illusion.

The Scientific Attitude
2. What are three main components of the scientific attitude?

Underlying all science is, first, a hard-headed curiosity, a passion to explore and un-
derstand without misleading or being misled. Some questions (Is there life after
death?) are beyond science. To answer them in any way requires a leap of faith. With
many other ideas (Can some people demonstrate ESP?), the proof is in the pudding.
No matter how sensible or crazy an idea sounds, the critical thinkerOs question is Does
it work? When put to the test, can its predictions be confirmed?

This scientific approach has a long history. As ancient a figure as Moses used such
an approach. How do you evaluate a self-proclaimed prophet? His answer: Put the
prophet to the test. If the predicted event Odoes not take place or prove true,O then so
much the worse for the prophet ( Deuteronomy18:22). By letting the facts speak for
themselves, Moses was using what we now call an empirical approach.Magician

1Boston is south of Paris.
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James Randi uses this approach when testing those claiming to see auras around
peopleOs bodies:

Randi: Do you see an aura around my head?

Aura-seer: Yes, indeed.
Randi: Can you still see the aura if | put this magaz ine in front of my face?
Aura-seer: Of course.

Randi: Then if | were to step behind a wall barely taller than 1 am, you
could determine my location from the aura visible above my head,
right?

Randi has told me that no aura-seer has agreed to take this simple test.

When subjected to such scrutiny, crazy-sounding ideas sometimes find support.
During the 1700s, scientists scoffed at the notion that meteorites had extraterrestrial
origins. When two Yale scientists dared to deviate from the conventional opinion,
Thomas Jefferson jeered, OGentlemen, | would rather believe that those two Yankee
Professors would lie than to believe that stones fell from heaven.O Sometimes scien-
tific inquiry turns jeers into cheers.

More often, science becomes societyOs garbage disposal by sending crazy-sounding
ideas to the waste heap, atop previous claims of perpetual motion machines, miracle
cancer cures, and out-of-body travels into centuries past. TodayOs OtruthsO sometimes
become tomorrowQOs fallacies. To sift reality from fantasy, sense from nonsense, there-
fore requires a scientific attitude: being skeptical but not cynical, open but not gullible.

OTo believe with certainty,O says a Polish provertQwe must begin by doubting.O As
scientists, psychologists approach the world of behavior with a curious skepticismper-
sistently asking two questions: What do you mean? How do you know?

When ideas compete, skeptical testing can reveal which ones best match the facts.
Do parental behaviors determine childrenOs sexual orientation? Can astrologers pre-
dict your future based on the position of the planets at your birth? As we will see,
putting such claims to the test has led psychological scientists to doubt them.

Putting a scientific attitude into practice requires not only skepticism but also
humility Nan awareness of our own vulnerability to error and an openness to sur-
prises and new perspectives. In the last analysis, what matters is not my opinion or
yours, but the truths nature reveals in response to our questioning. If people or
other animals donOt behave as our ideas predict, then so much the worse for our
ideas. This humble attitude was expressed in one of psychologyOs early mottos: OThe
rat is always right.O

Historians of science tell us that these three attitudechuriosity, skepticism, and
humilityNhelped make modern science possible. Many of its founders, including
Copernicus and Newton, were people whose religious convictions made them humble
before nature and skeptical of mere human authority (Hooykaas, 1972; Merton, 1938).
Some deeply religious people today may view science, including psychological science,
as a threat. Yet, notes sociologist Rodney Stark (2003a,b), the scientific revolution was

Non Sequitur

THE IRRESISTIBLE
FoRCE MEETS THE |
IMMOVABLE oBJECT |

WVIEV 51

Reprinted by permission of Universal Press Syndicate.

© 1997 Wiley.

Courtesy of the James Randi Education Foundation

The Amazing Randi The magician James
Randi exemplifies skepticism. He has tested
and debunked a variety of psychic phenomena.
|

OA skeptic is one who is willing to
question any truth claim, asking
for clarity in definition,
consistency in logic, and
adequacy of evidence.O
Philosopher Paul Kurtz, The Skeptical
Inquirer, 1994
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OMy deeply held belief is that if a
god anything like the traditional
sort exists, our curiosity and
intelligence are provided by such
a god. We would be unappreciative
of those gifts . . . if we suppressed
our passion to explore the
universe and ourselves.O

Carl Sagan, BrocaOs Brain1979

OThe real purpose of the scientific
method is to make sure Nature
hasnOt misled you into thinking
you know something you donOt
actually know.O
Robert M. Pirsig, Zen and the Art of
Motorcycle Maintenance, 1974

led mostly by deeply religious people acting on the idea that Oin order to love and honor
God, it is necessary to fully appreciate the wonders of his handiwork.O

Of course, scientists, like anyone else, can have big egos and may cling to their pre-
conceptions. We all view nature through the spectacles of our preconceived ideas.
Nevertheless, the ideal that unifies psychologists with all scientists is the curious,
skeptical, humble scrutiny of competing ideas. As a community, scientists check and
recheck one anotherQOs findings and conclusions.

Critical Thinking

The scientific attitude prepares us to think smarter. Smart thinking, called critical
thinking, examines assumptions, discerns hidden values, evaludes evidence, and as-
sesses conclusions. Whether reading a news report or listening to a conversation,
critical thinkers ask questions. Like scientists, they wonder, How do they know that?
What is this personOs agenda? Is the conclusion based on anecdote and gut feelings,
or on evidence? Does the evidence justify a cause-effect conclusion? What alternative
explanations are possible?

Has psychologyOs critical inquiry been open to surprising findings? The answer, as
ensuing chapters illustrate, is plainly yes. Believe it or not . . .

¥ massive losses of brain tissue early in life may have minimal long-term effects
(see Chapter 2).

¥ within days, newborns can recognize their motherOs odor and voice (see Chapter 5).

¥ brain damage can leave a person able to learn new skills yet unaware of such
learning (see Chapter 8).

¥ diverse groupsNmen and women, old and young, rich and middle class, those
with disabilities and withoutNreport roughly comparable levels of personal
happiness (see Chapter 12).

¥ electroconvulsive therapy (delivering an electric shock to the brain) is often a
very effective treatment for severe depression (see Chapter 15.

And has critical inquiry convincingly debunked popular presumptions? The answer,
as ensuing chapters also illustrate, is again yes. The evidence indicates that . . .

¥ sleepwalkers arenot acting out their dreams (see Chapter 3).

¥ our past experiences arenot all recorded verbatim in our brains; with brain
stimulation or hypnosis, one cannotsimply Ohit the replay buttonO and relive
long-buried or repressed memories (see Chapter 8).

¥ most people do not suffer from unrealistically low self-esteem, and high
self-esteem is not all good (see Chapter 13).

¥ opposites do not generally attract (see Chapter 16).

In each of these instances and more, what has been learned is not what is widely
believed.

BEFORE YOU MOVE ON .

" ASK YOURSELF

How might critical thinking help us assess someoneQstitiers of peopleOs dreams
or their claims to communicate with the dead?

" TESTYOURSELFL
What is the scientific attitude, and why is it importantrftcal thinking?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.
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How Do Psychologists Ask and Answer Questlons’)
PSYCHOLOGISTS ARM THEIRSCIENTIFIC attitude with the scientific method.Psy-
chological science evaluates competing ideas with careful observation and rigorous
analysis. In its attempt to describe and explain human nature, it welcomes hunches
and plausible-sounding theories. And it puts them to the test. If a theory worksNif
the data support its predictionsNso much the better f or that theory. If the predictions
fail, the theory will be revised or rejected.

The Scientific Method
3. How do theories advance psychological science?

In everyday conversation, we often use theory to mean Omere hunch.O In science,
however, theory is linked with observation. A scientific theory explainsthrough an
integrated set of principles that organizesobservations and predicts behaviors or
events. By organizing isolated facts, a theory simplifies. There are too many facts
about behavior to remember them all. By linking facts and bridging them to deeper
principles, a theory offers a useful summary. As we connect the observed dots, a co-
herent picture emerges.

A good theory of depression, for example, helps us organize countless depression-
related observations into a short list of principles. Imagine that we observe over and
over that people with depression describe their past, present, and future in gloomy
terms. We might therefore theorize that at the heart of depression lies low self-
esteem. So far so good: Our self-esteem principle neatly summarizes a long list of
facts about people with depression.

Yet no matter how reasonable a theory may soundNand low self-esteem seems a
reasonable explanation of depressionNwe must put it to the test. A good theory pro-
duces testable predictions, called hypotheses. By enabling us to test and to reject or
revise the theory, such predictions give direction to research. They specify what results
would support the theory and what results would disco nfirm it. To test our self-
esteem theory of depression, we might assess peopleOs self-esteem by having them re
spond to statements such as Ol have good ideasO and Ol am fun to be with.O Then we
could see whether, as we hypothesized, people who report poorer self-images also
score higher on a depression scale FIGURE 1.10n the next page).

In testing our theory, we should be aware that it can bias subjective observations.
Having theorized that depression springs from low self-esteem, we may see what we
expect. We may perceive depressed peopleOs neutralmments as self-disparaging. The
urge to see what we expect is an ever-present temptation, in the laboratory and outside
of it. According to the bipartisan U.S. Senate Select Committee on Intelligence (2004),
preconceived expectations that Iraq had weapons of mass destruction led intelligence
analysts to wrongly interpret ambiguous observations as confirming that theory, and
this theory-driven conclusion then led to the preemptiv e U.S. invasion of Iraq.

As a check on their biases, psychologists report their research with precise
operational definitions of procedures and concepts. Hunger, for example, might be
defined as Ohours without eating,Ogenerosityas Omoney contributed.O Such carefully
worded statements should allow others to replicate (repeat) the original observa-
tions. If other researchers re-create a study with different participants and materials
and get similar results, then our confidence in the findingOs reliability grows. The
first study of hindsight bias aroused psychologistsOcuriosity. Now, after many suc-
cessful replications with differing people and questions, we feel sure of the phenom-
enonOs power.

critical thinking thinking that does
not blindly accept arguments and con-
clusions. Rather, it examines assump-
tions, discerns hidden values, evaluates
evidence, and assesses conclusions.

theory an explanation using an inte-
grated set of principles that organizes
observations and predicts behaviors or
events.

hypothesis  a testable prediction,
often implied by a theory.

operational definition
the procedures (operations) used to
define research variables. For example,
human intelligence
defined as what an intelligence test
measures.

replication
research study, usually with different
participants in different situations, to
see whether the basic finding extends to
other participants and circumstances.

a statement of

may be operationally

repeating the essence of a
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" FIGURE 1.1

The scientific method A self-correcting
process for asking questions and observing
natureOs answers.

Good theories explain by

1. organizing and linking observed
facts.

2. implying hypotheses that offer
testable predictions and,
sometimes, practical applications.

The case of the conversational chim-
panzee In case studies of chimpanzees, psy-
chologists have asked whether language is
uniquely human. Here Nim Chimpsky signs
hug as his trainer, psychologist Herbert

Terrace, shows him the puppet Ernie. But is

: Nim really using language? WeOll explore that
issue in Chapter 9.

Susan Kuklin/Photo Researchers

(1) Theories
Example:Low self-esteem
feeds depression.

confirm, reject,
or revise

lead to

(3) Research and observations
Example: Administer tests of
self-esteem and depression.
See if a low score on one

predicts a high score on the othe (2) Hypotheses

Example:People with

low self-esteem will

score higher on a
depression scale.

In the end, our theory will be useful if it (1) effectively  organizesa range of self-reports
and observations, and (2) implies clear predictionsthat anyone can use to check the the-
ory or to derive practical applications. (If we boost peopleOs self-esteem, will their depres-
sion lift?) Eventually, our research will probably lead to a revised theory (such as the one
in Chapter 14) that better organizes and predicts what we know about depression.

As we will see next, we can test our hypotheses and refine our theories using de-
scriptive methods (which describe behaviors, often using case studies, surveys, or nat-
uralistic observations), correlational methods (which associate different factors), and
experimentalmethods (which manipulate factors to discover their effects). To think
critically about popular psychology claims, we need to recognize these methods and
know what conclusions they allow.

Description
4. How do psychologists observe and describe behavior?

The starting point of any science is description. In everyday life, all of us observe and
describe people, often drawing conclusions about why they behave as they do. Profes-
sional psychologists do much the same, though more objectively and systematically.

The Case Study

Among the oldest research methods, the case study examines one indi-
vidual in depth in hopes of revealing things true of us all. Some exam-
ples: Much of our early knowledge about the brain came from case
studies of individuals who suffered a particular impairment after damage
to a certain brain region. Jean Piaget taught us about childrenOs thinking
after carefully observing and questioning only a few children. Studies of
only a few chimpanzees have revealed their capacity for understanding
and language. Intensive case studies are sometimes very revealing.
Case studies often suggest directions for further study, and they show
us what can happen. But individual cases may mislead us if the individ-
ual being studied is atypical. Unrepresentative information can lead to
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mistaken judgments and false conclusions. Indeed, anytime a researcher mentions a
finding (OSmokers die younger: 95 percent of men over 85 are nonsmokersQ) some-
one is sure to offer a contradictory anecdote (OWell, | have an uncle who smoked two
packs a day and lived to be 890). Dramatic stories and personal experiences (even
psychological case examples) command our attention, and they are easily remem-
bered. Which of the following do you find more memorable? (1) Oln one study of
1300 dream reports concerning a kidnapped child, onl y 5 percent correctly envi-
sioned the child as dead (Murray & Wheeler, 1937).0 (2) Ol know a man who
dreamed his sister was in a car accident, and two days later she died in a head-on col-
lision!® Numbers can be numbing, but the plural of anecdotds not evidenceAs psy-
chologist Gordon Allport (1954, p. 9) said, OGiven a thimbleful of [dramatic] facts
we rush to make generalizations as large as a tub.O

The point to remembertndividual cases can suggest fruitful ideas. WhatOs true of all
of us can be glimpsed in any one of us. But to discern the general truths that cover in-
dividual cases, we must answer questions with other research methods.

The Survey

The survey method looks at many cases in less depth. A survey asks people to report
their behavior or opinions. Questions about everythin g from sexual practices to polit-
ical opinions are put to the public. Harris and Gallup polls have revealed that 72 per-
cent of Americans think there is too much TV violence, 89 percent favor equal job
opportunities for homosexual people, 89 percent are facing high stress, and 96 per-
cent would like to change something about their appearance. In Britain, seven in ten
18- to 29-year-olds support gay marriage; among thos e over 50, about the same per-
centage oppose it (a generation gap found in many Western countries). But asking
questions is tricky, and the answers often depend on the ways questions are worded
and respondents are chosen.

Wording Effects  Even subtle changes in the order or wording of questions can
have major effects. Should cigarette ads or pornography be allowed on television?
People are much more likely to approve Onot allowing®O such things than Oforbid-
dingO or Ocensoring® them. In one national survey, only 27 percent of Americans
approved of Ogovernment censorshipO of media sex and violence, though 66 percent
approved of Omore restrictions on what is shown on televisionO (Lacayo, 1995). Peo-
ple are similarly much more approving of Oaid to the needyO than of Owelfare,O of
Oaffirmative actionO than of Opreferential treatment,0 and of Orevenue enhancersO
than of Otaxes.O Because wording is such a delicatmatter, critical thinkers

OOWell my dear,0 said Miss Marple,
Ohuman nature is very much the
same everywhere, and of course,
one has opportunities of
observing it at closer quarters in
a village. OO

Agatha Christie, The Tuesday Club

Murders, 1933

case study an observation technique
in which one person is studied in depth in
the hope of revealing universal principles.

survey a technique for ascertaining
the self-reported attitudes or behaviors
of a particular group, usually by ques-
tioning a representative, random sample
of the group.

will reflect on how the phrasing of a question might affect peopleOs ex-

pressed opinions.

Random Sampling We can describe human experience by drawing on
memorable anecdotes and personal experience. But for an accurate picture
of a whole populationOs attitudes and experience, thereOs only one game in
townNthe representative sample.

We can extend this point to everyday thinking, as we generalize from
samples we observe, especially vivid cases. Given (a) a statistical summary
of a professorOs student evaluations and (b) the vivid comments of two irate
students, an administratorOs impression of the professor may be influenced
as much by the two unhappy students as by the many favorable evaluations
in the statistical summary. The temptation to generalize from a few vivid
but unrepresentative cases is nearly irresistible.

The point to rememberThe best basis for generalizing is from a represen-
tative sample of cases.

HEY BOB! ACCORDING TO THIS NEW
POLL, NINETY-THREE PERCENT OF
THE AMERICAN PEOPLE BELIEVE THAT
POLLS HAVE NO STATISTICAL VAL-
IDITY WHATSOEVER!

WELL,GOSH=~ IF THATS WHAT i
EVERYONE. THINKS, THEN 1T
MUST BE TRUE!

This Modern World by Tom Tomorrow © 1991.
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With very large samples, estimates
become quite reliable. E is estimated
to represent 12.7 percent of the
letters in written English. E, in fact, is
12.3 percent of the 925,141 letters in
MelvilleOs Moby Dick, 12.4 percent of
the 586,747 letters in DickensO® A Tale
of Two Cities, and 12.1 percent of the
3,901,021 letters in 12 of Mark TwainOs
works ( Chance News, 1997).

o A B A e

Drawing by D. Fradon; © 1969 The New Yorker Magazine, Inc.
R et RN A

OHow would you like me to answer
that question? As a member of my
ethnic group, educational class,
income group, or religious category?0O

sy
A natural observer Chimpanzee
researcher Frans de Waal (2005)
reports that Ol am a born observer. . . .
When picking a seat in a restaurant |
want to face as many tables as possi-
ble. I enjoy following the social
dynamicsNlove, tension, boredom,
antipathyNaround me based on body
language, which | consider more
informative than the spoken word.
Since keeping track of others is some-
thing | do automatically, becoming a
fly on the wall of an ape colony came
naturally to me.O

....................................................

So how do you obtain a representative sampleNsay, of the students at your college
or university? How could you choose a group that would represent the total student
population, the whole group you want to study and describe? Typically, you would
choose arandom sample, in which every person in the entire group has an equal
chance of participating. This means you would not send each student a questionnaire.
(The conscientious people who return it would not be a random sample.) Rather, you
might number the names in the general student listing and then use a random num-
ber generator to pick the participants for your survey. Large representative samples are
better than small ones, but a small representative sample of 100 is better than an un-
representative sample of 500.

Political pollsters sample voters in national electi on surveys just this way. Using
only 1500 randomly sampled people, drawn from all areas of a country, they can pro-
vide a remarkably accurate snapshot of the nationOs opinions. Without random sam-
pling, large samplesNincluding call-in phone samples and TV or Web site pollsNoften
merely give misleading results.

The point to rememberBefore accepting survey findings, think critically: Consider
the sample. You cannot compensate for an unrepresentative sample by simply adding
more people.

Naturalistic Observation

A third descriptive method records behavior in natural environments. These natural-
istic observations range from watching chimpanzee societies in the jungle, to unob-
trusively videotaping (and later systematically analyzing) parent-child interactions in
different cultures, to recording racial differences in studentsO self-seating patterns in
the lunchroom at school.

Like the case study and survey methods, naturalistic observation does not explain
behavior. It describesit. Nevertheless, descriptions can be revealing. We once
thought, for example, that only humans use tools. The n naturalistic observation re-
vealed that chimpanzees sometimes insert a stick in a termite mound and withdraw
it, eating the stickOs load of termites. Such unobtrusive naturalistic observations
paved the way for later studies of animal thinking, language, and emotion, which
further expanded our understanding of our fellow animals. OObservations, made in
the natural habitat, helped to show that the societies and behavior of animals are
far more complex than previously supposed,O notes chimpanzee observer Jane
Goodall (1998). For example, chimpanzees and baboons have been observed using
deception. Psychologists Andrew Whiten and Richard Byrne (1988) repeatedly saw
one young baboon pretending to have been attacked by another as a tactic to get its
mother to drive the other baboon away from its food. Moreover, the more devel-
oped a primate speciesO brain, the
more likely it is that the animals
will display deceptive behaviors
(Byrne & Corp, 2004).

Naturalistic observations also il-
luminate human behavior. Here
are three findings you might enjoy.

¥ A funny finding. We humans
laugh 30 times more often in
social situations than in soli-
tary situations. (Have you no-
ticed how seldom you laugh
when alone?) As we laugh, 17
muscles contort our mouth
and squeeze our eyes, and we

Photo by Jack Kearse, Emory University for Yerkes National Primate

Research Center
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emit a series of 75-millisecond vowel-like
sounds that are spaced about one-fifth of a
second apart (Provine, 2001).

¥ Sounding out studentsWhat, really, are intro-
ductory psychology students saying and doing
during their everyday lives? To find out,
Matthias Mehl and James Pennebaker (2003)
equipped 52 such students from the University
of Texas with electronically activated belt-worn :
tape recorders. For up to four days, the &t
recorders captured 30 seconds of the studentsO
waking hours every 12.5 minutes, thus
enabling the researchers to eavesdrop on more
than 10,000 half-minute life slices by the end
of the study. On what percentage of the slices
do you suppose they found the students talking
with someone? What percentage captured the
students at a computer keyboard? The answers:
28 and 9 percent. (What percentage of your

.........................................................

An EAR for naturalistic observation
Psychologists Matthias Mehl and James
Pennebaker have used Electronically
Activated Recorders (EAR) to sample nat-
urally occurring slices of daily life.

waking hours are spent in these activities?)

¥ Culture, climate, and the pace of lifeNaturalistic observation also enabled Robert
Levine and Ara Norenzayan (1999) to compare the pace of life in 31 countries.
(Their operational definition of pace of lifeincluded walking speed, the speed
with which postal clerks completed a simple request, and the accuracy of public
clocks.) Their conclusion: Life is fastest paced in Japan and Western Europe, and
slower paced in economically less-developed countries. People in colder climates
also tend to live at a faster pace (and are more prone to die from heart disease).

Naturalistic observation offers interesting snapshot s of everyday life, but it does so
without controlling for all the factors that may influence behavior. 1tOs one thing to
observe the pace of life in various places, but another to understand what makes
some people walk faster than others. Yet naturalistic observation, like surveys, can
provide data for correlational research, which we consider next.

Correlation

5 What are positive and negative correlations, and why do they
enable prediction but not cause-effect explanation?

Describing behavior is a first step toward predicting it. Surveys and naturalistic obser-
vations often show us that one trait or behavior is related to another. In such cases,
we say the two correlate. A statistical measure (the correlation coefficient ) helps
us figure how closely two things vary together, and thus how well either one predicts
the other. Knowing how much aptitude test scores correlatewith school success tells
us how well the scores predictschool success.

Throughout this book we will often ask how strongly two things are related: For ex-
ample, how closely related are the personality scores of identical twins? How well do
intelligence test scores predict achievement? How closely is stress related to disease?

FIGURE 1.2 on the next page contains three scatterplots, illustrating the range of
possible correlations from a perfect positive to a perfect negative. (Perfect correla-
tions rarely occur in the Oreal world.O) Each dot in a scatterplot represents the scat-
tered values of two variables. A correlation is positive if two sets of scores, such as
height and weight, tend to rise or fall together. Saying that a correlation is OnegativeO

Courtesy of Matthias Mehl

population  all the cases in a group
being studied, from which samples may

be drawn. ( Note: Except for national
studies, this does not refer to a countryOs
whole population.)

~random sample  a sample that fairly
represents a population because each
member has an equal chance of inclusion.

.- naturalistic observation observing
and recording behavior in naturally
occurring situations without trying to
manipulate and control the situation.

correlation  a measure of the extent to
which two factors vary together, and

thus of how well either factor predicts

the other.

.- correlation coefficient a statistical
index of the relationship between two
things (from "1 to +1).

:scatterplots  a graphed cluster of
dots, each of which represents the val-
ues of two variables. The slope of the
points suggests the direction of the rela-
tionship between the two variables. The
amount of scatter suggests the strength
of the correlation (little scatter indicates
high correlation).
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Scatterplots, showing patterns of corre-
lation Correlations can range from +1.00
(scores on one measure increase in direct
proportion to scores on another) to ©1.00
(scores on one measure decrease
precisely as scores rise on the other).
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says nothing about its strength or weakness. A correlation is negative if two sets of
scores relate inversely, one set going up as the other goes down. Toothbrushing and
decay correlate negatively. As brushing goes up from zero, tooth decay goes down. A
weak correlation, indicating little relationship, has a coe fficient near zero.

Here are four news reports of correlational research, some derived from surveys or
natural observations. Can you spot which are reporting positive correlations, which
negative? (See the margin below to check your answers.)

TABLE 1.2

HEIGHT AND TEMPERAMENT OF

20 MEN
Person Height in Temperament
Inches
1 80 75
2 63 66
3 61 60
4 79 90
5 74 60
6 69 42
7 62 42
8 75 60
9 7 81
10 60 39
1 64 48
12 76 69
13 71 72
14 66 57
15 73 63
16 70 75
17 63 30
18 71 57
19 68 84
20 70 39

1. The more young children watch TV, the
less they read (Kaiser, 2003).

2. The more sexual content teens see on
TV, the more likely they are to have sex
(Collins et al., 2004).

3. The longer children are breast-fed, the
greater their later academic achieve-
ment (Horwood & Fergusson, 1998).

4. The more often adolescents eat break-
fast, the lower their body mass (Timlin
et al., 2008).

Statistics can help us see what the naked
eye sometimes misses. To demonstrate this
for yourself, try an imaginary project.
Wondering if tall men are more or less
easygoing, you collect two sets of scores:
menOs heights and menOs temperaments.
You measure the heights of 20 men, and
you have someone else independently as-
sess their temperaments (from zero for ex-
tremely calm to 100 for highly reactive).

With all the relevant data right in front
of you (TABLE 1.2), can you tell whether
there is (1) a positive correlation between
height and reactive temperament, (2) very
little or no correlation, or (3) a negative
correlation?

Comparing the columns in Table 1.2,
most people detect very little relationship
between height and temperament. In fact,
the correlation in this imaginary example
is moderately positive, +0.63, as we can see
if we display the data as a scatterplot. In
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FIGURE 1.3, moving from left to right, the upward, oval-shaped slope of the cluster of
points shows that our two imaginary sets of scores (height and reactivity) tend to rise

together.

If we fail to see a relationship when data are presented as systematically as in Table
1.2, how much less likely are we to notice them in e veryday life? To see what is right
in front of us, we sometimes need statistical illumination. We can easily see evidence
of gender discrimination when given statistically summarized information about job
level, seniority, performance, gender, and salary. But we often see no discrimination
when the same information dribbles in, case by case (Twiss et al., 1989).

The point to rememberA correlation coefficient helps us see the world more clearly

65 70

Height in inches

by revealing the extent to which two things relate.

Correlation and Causation

Correlations help us predict. Low self-esteem correlates with (and therefore predicts)
depression. (This correlation might be indicated by a correlation coefficient, or just by
a finding that people who score on the lower half of a self-esteem scale have an ele-

vated depression rate.) So, does
low self-esteem causedepression?
If, based on the correlational evi-
dence, you assume that it does,
you have much company. A
nearly irresistible thinking error
is assuming that an association,
sometimes presented as a corre-
lation coefficient, proves causa-
tion. But no matter how strong
the relationship, it does not prove
anything!

As options 2 and 3 in FIGURE
1.4 show, weOd get the same neg-
ative correlation between low
self-esteem and depression if de-
pression caused people to be

1)

Low self-esteem

@)

Depression

(3
Distressing events
or biological
predisposition

75

" FIGURE 1.3

Scatterplot for height and temperament
This display of data from 20 imagined people
(each represented by a data point) reveals
an upward slope, indicating a positive corre-
lation. The considerable scatter of the data
indicates the correlation is much lower than
+1.0.

80 85

could cause

A\ 4

Depression

or FIGURE 1.4

Three possible cause-
could cause effect relationships

\ 4

Low self-esteem People low in self-esteem
are more likely to report

or depression than are those

high in self-esteem. One

Low self-esteem possible explanation of this
could cause negative correlation is that

and a bad self-image causes
depressed feelings. But, as
Depression the diagram indicates, other

cause-effect relationships
are possible.
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sy
Correlation need not mean causa-
tion Length of marriage correlates
with hair loss in men. Does this mean
that marriage causes men to lose
their hair (or that balding men make
better husbands)? In this case, as in
many others, a third factor obviously
explains the correlation: Golden
anniversaries and baldness both
accompany aging.

....................................................

A study reported in the British
Medical Journal found that youths
who identify with the goth subculture
attempt, more often than other
young people, to harm or Kill
themselves (Young et al., 2006). Can
you imagine multiple possible
explanations for this association?

A New York Times writer reported a
massive survey showing that
Oadolescents whose parents smoked
were 50 percent more likely than
children of nonsmokers to report
having had sex.O He concluded
(would you agree?) that the survey
indicated a causal effectNthat Oto
reduce the chances that their
children will become sexually active
at an early ageO parents might Oquit
smoking® (OONeil, 2002).

:tillusory correlation
a relationship where none exists.

the perception of

down on themselves, or if some third factorNsuch

as heredity or brain chemistryNcaused both low
self-esteem and depression. Among men, for exam-
ple, length of marriage correlates positively with

hair lossNbecause both are associated with a third
factor, age.

This point is so importantNso basic to thinking
smarter with psychologyNthat it merits one more ex-
ample, from a survey of over 12,000 adolescents. The
study found that the more teens feel loved by their
parents, the less likely they are to behave in unhealthy
waysNhaving early sex, smoking, abusing alcohol and
drugs, exhibiting violence (Resnick et al., 1997).
OAdults have a powerful effect on their childrenOs te-
havior right through the high school years,O gushed
an Associated Press (AP) story reporting the finding.
But this correlation comes with no built-in cause-
effect arrow. Said differently (turn the volume up here), association does not prove cau-
sation2 Thus, the AP could as well have reported, OWell-behaved teens feel their
parentsO love and approval; out-of-bounds teens more often think their parents are
disapproving jerks.O

The point to rememberCorrelation indicates the possibility of a cause-effect rela-
tionship, but it does not prove causationKnowing that two events are associated need
not tell us anything about causation. Remember this principle and you will be wiser
as you read and hear news of scientific studies.

Big Cheese Photo LLC/Alamy

lllusory Correlations
6: What are illusory correlations?

Correlation coefficients make visible the relationships we might otherwise miss. They
also restrain our OseeingO relationships that actually do not exist. A perceived but
nonexistent correlation is an illusory correlation. When we believethere is a rela-
tionship between two things, we are likely to noticeand recallinstances that confirm
our belief (Trolier & Hamilton, 1986).

Because we are sensitive to dramatic or unusual events, we are especially likely to
notice and remember the occurrence of two such events in sequenceNsay, a premoni-
tion of an unlikely phone call followed by the call. When the call does not follow the
premonition, we are less likely to note and remember the nonevent. lllusory correla-
tions help explain many superstitious beliefs, such as the presumption that infertile
couples who adopt become more likely to conceive (Gilovich, 1991). Couples who
conceive after adopting capture our attention. WeOre less likely to notice those who
adopt and never conceive, or those who conceive without adopting. In other words,
illusory correlations occur when we over-rely on the top left cell of FIGURE 1.5, ignor-
ing equally essential information in the other cells.

Such illusory thinking helps explain why for so many years people believed (and
many still do) that sugar makes children hyperactive, that getting chilled and wet
causes people to catch a cold, and that changes in the weather trigger arthritis pain.
We are, it seems, prone to perceiving patterns, whether theyOre there or not.

2Because many associations are stated as correlations, the famously worded principle is OCorrelation does not
prove causation.O ThatOs true, but itOs also true of associations verified by other nonexperimental statistics (Hat-
field et al., 2006).
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ception, we need data from all four cells
in this figure. (From Gilovich, 1991.)

" FIGURE 1.5
Conceive Do not conceive lllusory correlation in everyday life
Many people believe infertile couples
confirming disconfirming become more likely to conceive a child
evidence evidence after adopting a baby. This belief arises
Adopt from their attention being drawn to
. such cases. The many couples who
Z adopt without conceiving or conceive
disconfirming confirming § i without adopting grab less attention. To
evidence evidence 2 determine whether there actually is a
Do not g correlation between adoption and con-
adopt g
H

The point to rememberWhen we notice random coincidences, we may forget that
they are random and instead see them as correlated. Thus, we can easily deceive our-
selves by seeing what is not there.

Perceiving Order in Random Events
In our natural eagerness to make sense of our worldNwhat poet Wallace

Stevens called our Orage for orderONwe look for ordeeven in random data. \
And we usually find it, becauseNhereOs a curious fact of lifeNrandom se- \
quences often donOt look rando@onsider a random coin flip: If someone

flipped a coin six times, which of the following seq uences of heads (H) and
tails (T) would be most likely: HHHTTT or HTTHTH or HHHHHH?

Daniel Kahneman and Amos Tversky (1972) found that most people be-
lieve HTTHTH would be the most likely random sequence. Actually, all three
are equally likely (or, you might say, equally unlikely). A bridge or poker hand
of 10 through ace, all of hearts, would seem extraordinary; actually, it would
be no more or less likely than any other specific hand of cards ( FIGURE 1.6).

In actual random sequences, patterns and streaks (such as repeating digits) occur " FIGURE 1.6
more often than people expect. To demonstrate this phenomenon for myself (as you Two random sequences  Your chances of

can do), | flipped a coin 51 times, with these results: being dealt either of these hands are precisely
the same: 1in 2,598,960.

1. H 1. T 21. T 3. T 41. H 51. T
2. T 12. H 2. T 2. T 42. H

3. T 13. H 23. H 33. T 43. H

4. T 14. T 24. T 34. T 44. H

5. H 15. T 25. T 35. T 45. T

6. H 16. H 2. T 36. H 46. H PIZARRE SEQUENE OF (OMPUTER-GENERATED
7. H 17. T 27. H 37. T 47. H S(W‘”M g

8. T 18. T 28. T 38. T 48. T

9. T 19. H 29. H 39. H 49. T

10. T 20. H 30. T 40. T 50. T

Looking over the sequence, patterns jump out: Tosses 10 to 22 provided an almost per-
fect pattern of pairs of tails followed by pairs of heads. On tosses 30 to 38 | had a Ocold
hapd,(’) with QnJy one head in eight tosses. But my fortunes immediately reversed with Bizarre-looking, perhaps. But actually no more
a Ohot handONseven heads out of the next nine tosses. Similar streaks happen, about unlikely than any other number sequence.

© 1990 by Sidney Harris/ American Scientist magazine.
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ey
¢ Given enough random events, some-
thing weird will happen  Angelo and
Maria Gallina were the beneficiaries of
one of those extraordinary chance events
when they won two California lottery
games on the same day.

On March 11, 1998, UtahOs Ernie and
Lynn Carey gained three new
grandchildren when three of their
daughters gave birthNon the same
day ( Los Angeles Times, 1998).

OThe really unusual day would be
one where nothing unusual
happens.O

Statistician Persi Diaconis (2002)

as often as one would expect in random se-
quences, in basketball shooting, baseball hit-
ting, and mutual fund stock pickersO selections
(Gilovich et al., 1985; Malkiel, 1989, 1995;
Myers, 2002). These sequences often donOt
look random, and so get overinterpreted
(OWhen youQre hot, youOre hot!O).

What explains these streaky patterns?
Was | exercising some sort of paranormal
control over my coin? Did | snap out of my
tails funk and get in a heads groove? No
such explanations are needed, for these are
the sorts of streaks found in any random
data. Comparing each toss to the next, 24 of
the 50 comparisons yielded a changed resultN
just the sort of near 50-50 result we expect
from coin tossing. Despite seeming patterns,
the outcome of one toss gives no clue to the
outcome of the next.

However, some happenings seem so extraordinary that we struggle to conceive an
ordinary, chance-related explanation (as applies to our coin-tosses). In such cases,
statisticians often are less mystified. When Evelyn Marie Adams won the New Jersey
lottery twice, newspapers reported the odds of her feat as 1 in 17 trillion. Bizarre? Ac-
tually, 1 in 17 trillion are indeed the odds that a given person who buys a single ticket
for two New Jersey lotteries will win both times. Bu t statisticians Stephen Samuels
and George McCabe (1989) reported that, given the millions of people who buy U.S.
state lottery tickets, it was Opractically a sure thingO that someday, somewhere, some-
one would hit a state jackpot twice. Indeed, said fellow statisticians Persi Diaconis
and Frederick Mosteller (1989), Owith a large enough sample, any outrageous thing is
likely to happen.O An event that happens to but one in 1 billion people every day oc-
curs about six times a day, 2000 times a year.

Jerry Telfer/San Francisco Chronicle

Experimentation

/. How do experiments, powered by random assignment, clarify
cause and effect?

Happy are they, remarked the Roman poet Virgil, Owho have been able to perceive the
causes of things.O To isolate cause and effect, psychologists can statistically control
for other factors. For example, researchers have found that breast-fed infants grow up
with somewhat higher intelligence scores than do infants bottle-fed with cowOs milk
(Angelsen et al., 2001; Mortensen et al., 2002; Quinn et al., 2001). They have also
found that breast-fed British babies have been more likely than their bottle-fed coun-
terparts to eventually move into a higher social class (Martin et al., 2007). But the
Obreast is bestO intelligence effect shrinks when researchers compare breast-fed and
bottle-fed children from the same families (Der et al., 2006).

So, does this mean that smarter mothers (who in modern countries more often
breast-feed) have smarter children? Or, as some researchers believe, do the nutri-
ents of motherOs milk contribute to brain development? To help answer this ques-
tion, researchers have Ocontrolled forO (statistically removed differences in) certain
other factors, such as maternal age, education, and income. And they have found
that in infant nutrition, motherOs milk correlates mo destly but positively with later
intelligence.
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Correlational research cannot control for all possible factors. But researchers can
isolate cause and effect with an experiment. Experiments enable a researcher to
focus on the possible effects of one or more factors by (1) manipulating the factors of
interestand (2) holding constant (OcontrollingO) other factorswith parental permis-
sion, a British research team randomly assigned 424 hospital preterm infants either
to standard infant formula feedings or to donated breast milk feedings (Lucas et al.,
1992). On intelligence tests taken at age 8, the chi Idren nourished with breast milk
had significantly higher intelligence scores than their formula-fed counterparts.

Random Assignment

No single experiment is conclusive, of course. But by randomly assigning infants to
one feeding group or the other, researchers were able to hold constant all factors ex-
cept nutrition. This eliminated alternative explanations and supported the conclusion
that breast is indeed best for developing intelligen ce (at least for preterm infants).

If a behavior (such as test performance) changes when we vary an experimental
factor (such as infant nutrition), then we infer the factor is having an effect. The
point to remember:Unlike correlational studies, which uncover naturall 'y occurring re-
lationships, an experiment manipulates a factor to determine its effect.

Consider, too, how we might assess a therapeutic intervention. Our tendency to
seek new remedies when we are ill or emotionally down can produce misleading testi-
monies. If three days into a cold we start taking vitamin C tablets and find our cold
symptoms lessening, we may credit the pills rather than the cold naturally subsiding.
If, after nearly failing the first exam, we listen to a Opeak learning® subliminal CD
and then improve on the next exam, we may credit the CD rather than conclude that
our performance has returned to our average. In the 1700s, blood-letting seemeaf-
fective. Sometimes people improved after the treatment; when they didnOt, the practi-
tioner inferred the disease was just too advanced to be reversed. (We, of course, now
know that usually blood-letting is a bad treatment.) So, whether or not a remedy is
truly effective, enthusiastic users will probably endorse it. To find out whether it actu-
ally is effective, we must experiment.

And that is precisely how investigators evaluate new drug treatments and new
methods of psychological therapy (Chapter 15). The participants in these studies are
randomly assigned to the research groups and are often blind (uninformed) about
what treatment, if any, they are receiving. One group receives a treatment (such as
medication or other therapy). The other group receives a pseudotreatmentNan inert
placebdperhaps a pill with no drug in it). If the study is usinga  double-blind proce-
dure, neither the participants nor the research assistants collecting the data will know
which group is receiving the treatment. In such studies, researchers can check a treat-
mentOs actual effects apart from the participantsO belief in its healing powers and the
staffOs enthusiasm for its potential. Justthinking you are getting a treatment can boost
your spirits, relax your body, and relieve your sympto ms. This placebo effect is well
documented in reducing pain, depression, and anxiety (Kirsch & Sapirstein, 1998).
And the more expensive the placebo, the more OrealO it seems to usNa fake pill that
costs US$2.50 works better than one costing 10 cents (Waber et al., 2008). To know
how effective a therapy really is, researchers must control for a possible placebo effect.

The double-blind procedure is one way to create an experimental group, in
which people receive the treatment, and a contrasting control group that does not
receive the treatment. By randomly assigning people to these conditions, researchers
can be fairly certain the two groups are otherwise identical. Random assignment
roughly equalizes the two groups in age, attitudes, and every other characteristic.
With random assignment, as occurred with the infants in the breast milk experi-
ment, we also can conclude that any later differences between people in the experi-
mental and control groups will usually be the result of the treatment.

experiment  a research method in
which an investigator manipulates one
or more factors (independent variables)
to observe the effect on some behavior
or mental process (the dependent vari-
able). By random assignment  of partici-
pants, the experimenter aims to control
other relevant factors.

random assignment  assigning partic-
ipants to experimental and control
groups by chance, thus minimizing pre-
existing differences between those
assigned to the different groups.

double-blind procedure an experi-
mental procedure in which both the
research participants and the research
staff are ignorant (blind) about whether
the research participants have received
the treatment or a placebo. Commonly
used in drug-evaluation studies.

placebo [pluh-SEE-bo; Latin for Ol
shall pleaseQ] effect experimental
results caused by expectations alone;
any effect on behavior caused by the
administration of an inert substance or
condition, which the recipient assumes
is an active agent.

experimental group in an experi-
ment, the group that is exposed to the
treatment, that is, to one version of the
independent variable.

control group  in an experiment, the
group thatis not exposed to the treat-

ment; contrasts with the experimental
group and serves as a comparison for
evaluating the effect of the treatment.

The New Yorker Collection, 2007, P. C. Vey from cartoonbank.com.

All Rights Reserved.

OIf I donOt think itOs going to work, will it still

work?0
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::independent variable the experi-
mental factor that is manipulated; the
variable whose effect is being studied.

.- dependent variable the outcome
factor; the variable that may change in
response to manipulations of the inde-
pendent variable.

Random assignment
(controlling for other variables
such as parental intelligence
and environment)

Group

Experimental

Control

©Mochael Wertz

" FIGURE 1.7

Experimentation To discern causation, psy-
chologists may randomly assign some patrtici-
pants to an experimental group, others to a
control group. Measuring the dependent vari-
able (intelligence score in later childhood)

will determine the effect of the independent
variable (type of milk).

Note the distinction between
random sampling in surveys
(depicted here) and random
assignment in experiments (depicted
in Figure 1.7). Random sampling
helps us generalize to a larger
population. Random assignment
controls extraneous influences, which
helps us infer cause and effect.

Independent and Dependent Variables

Here is an even more potent example: The drug Viagra was approved for use after 21
clinical trials. One trial was an experiment in which researchers randomly assigned
329 men with erectile dysfunction to either an experimental group (Viagra takers) or

a control group (placebo takers). It was a double-blind procedureNneither the men
nor the person who gave them the pills knew which drug they were receiving. The re-
sult: At peak doses, 69 percent of Viagra-assisted attempts at intercourse were suc-
cessful, compared with 22 percent for men receiving the placebo (Goldstein et al.,
1998). Viagra worked.

This simple experiment manipulated just one factor: the drug dosage (none
versus peak dose). We call this experimental factor the independent variable
because we can vary itindependentlyof other factors, such as the menOs age,
weight, and personality (which random assignment sho uld control). Experi-

ments examine the effect of one or more inde-

pendent variables on some measurable behavior,
called the dependent variable because it can
vary dependingon what takes place during the ex-

Independent  Dependent periment. Both variables are given precise opera-
variable variable tional definitions, which specify the procedures
Intell that manipulate the independent variable (the
Breast milk ntelligence i imi i i
score, age 8 precise drug dosage and timing in this study) or

measure the dependent variable (the questions
that assessed the menOs responses). These defini-

Formula 'S'ltgr'ggggges tigns answer the OV\./h.at do you mean?0 question
with a level of precision that enables others to
repeat the study. (See FIGURE 1.7 for the breast
milk experimentOs design.)

LetOs pause to check your understanding using a simple psychology experiment: To
test the effect of perceived ethnicity on the availability of a rental house, Adrian Car-
pusor and William Loges (2006) sent identically worded e-mail inquiries to 1115 Los
Angeles-area landlords. The researchers varied the ethnic connotation of the senderOs
name and tracked the percentage of positive replies (invitations to view the apart-
ment in person). OPatrick McDougall,0 OSaid Al-Rahman,O and OTyrell JacksonO re-
ceived, respectively, 89 percent, 66 percent, and 56 percent invitations. In this
experiment, what was the independent variable? The dependent variable?

Experiments can also help us evaluate social programs. Do early childhood educa-
tion programs boost impoverished childrenOs chances for success? What are the ef-
fects of different anti-smoking campaigns? Do school sex-education programs
reduce teen pregnancies? To answer such questions, we can experiment: If an inter-
vention is welcomed but resources are scarce, we coulduse a lottery to randomly as-
sign some people (or regions) to experience the new program and others to a control
condition. If later the two groups differ, the interventionOs effect will be confirmed
(Passell, 1993).

LetOs recap. Adariable is anything that can vary (infant nutrition, intelligence, TV
exposureNanything within the bounds of what is feasi ble and ethical). Experiments
aim to manipulate an independentvariable, measurethe dependentariable, and control
all other variables. An experiment has at least two different groups: an experimental

3The independent variable, which the researchers manipulated, was the ethnicity-related names. The dependent
variable, which they measured, was the positive response rate.
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TABLE 1.3

CoMPARING RESEARCHM ETHODS

Research Method Basic Purpose How Conducted What Is Man ipulated Weaknesses
Descriptive To observe and Do case studies, surveys, Nothing No control of variables; single
record behavior or naturalistic observations cases may be misleading
Correlational To detect naturally Compute statistical Nothing Does not specify cause and
occurring relation- association, sometimes effect
ships; to assess how among survey responses
well one variable pre-
dicts another
Experimental To explore cause and Manipulate one or more The independent Sometimes not feasible;
effect factors; use random variable(s) results may not generalize to
assignment other contexts; not ethical to

group and a comparisonor control group. Random assignmentvorks to equate the
groups before any treatment effects. In this way, an experiment tests the effect of at
least one independent variable (what we manipulate) on at least one dependent vari-
able (the outcome we measure). TABLE 1.3 compares the features of psychologyOs re-
search methods.

BEFORE YOU MOVE ON .

" ASK YOURSELF

If you were to become a research psychologist, what questions would you like to €
with experiments?

" TESTYOURSELF2

Why, when testing a new drug to control blood pressvould we learn more about its
effectiveness from giving it to half of the participants in a group of 1000 than to all
participants?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

Statistical Reasoning in Everyday Life
IN DESCRIPTIVE, CORRELATIONAL, and gperimental research, statistics are tools
that help us see and interpret what the unaided eye might miss. But statistical under-
standing benefits more than just researchers. To be an educated person today is to be
able to apply simple statistical principles to everyday reasoning. One neednOt memo-
rize complicated formulas to think more clearly and critically about data.
Off-the-top-of-the-head estimates often misread reality and then mislead the pub-
lic. Someone throws out a big, round number. Others echo it, and before long the big,
round number becomes public misinformation. A few examples:

¥ Ten percent of people are lesbians or gay m@nis it 2 to 3 percent, as suggested by
various national surveys (Chapter 11)?

manipulate certain variables

Xplore

1000

© Patrick Hardincord

OFigures can be misleadingNso 1Ove written a
song WhjCh | think expresses the real'story of
the firmOs performance this quarter.O
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::mode the most frequently occurring
score(s) in a distribution.

©mean the arithmetic average of a dis-
tribution, obtained by adding the scores
and then dividing by the number of
scores.

- median the middle score in a distribu-
tion; half the scores are above it and half
are below it.

©range the difference between the
highest and lowest scores in a
distribution.

.. standard deviation a computed mea-
sure of how much scores vary around
the mean score.

" FIGURE 1.8

Read the scale labels An American truck
manufacturer offered graph (a)Nwith actual
brand names includedNto suggest the much
greater durability of its trucks. Note, however,
how the apparent difference shrinks as the
vertical scale changes (graph b).

Percentage 100%

still functioning
after 10 years

99

98

97

96

95

¥ We ordinarily use but 10 percent of our brain.Or is it closer to 100 percent
(Chapter 2)?

¥ The human brain has 100 billion nerve cellsOr is it more like 40 billion, as sug-
gested by extrapolation from sample counts (Chapter 2)?

The point to rememberDoubt big, round, undocumented numbers. Rather than
swallowing top-of-the-head estimates, focus on thinking smarter by applying simple
statistical principles to everyday reasoning.

Describing Data

8: How can we describe data with measures of central tendency
and variation?

Once researchers have gathered their data, they must organize them in some mean-
ingful way. One way to do this is to convert the data into a simple bar graph, as in
FIGURE 1.8, which displays a distribution of different brands of trucks still on the road
after a decade. When reading statistical graphs such as this, take care. ItOs easy to de-
sign a graph to make a difference look big ( FIGURE 1.8a) or small ( FIGURE 1.8b). The
secret lies in how you label the vertical scale (the Y-axis).

The point to rememberThink smart. When viewing figures in magazines and on
television, read the scale labels and note their range.

Measures of Central Tendency

The next step is to summarize the data using some measure of central tendencwg, single
score that represents a whole set of scores. The simplest measure is thenode, the
most frequently occurring score or scores. The most commonly reported is the mean,

or arithmetic averageNthe total sum of all the scores divided by the number of scores.

On a divided highway, the median is the middle. So, too, with data: The median is
the midpointNthe 50th percentile. If you arrange all th e scores in order from the
highest to the lowest, half will be above the median and half will be below it.

Our Brand Brand Brand
brand X Y Z

Brand of truck
(b)

Percentage 100%

still functioning 90
after 10 years

80

70

|| 0
Our Brand Brand Brand
brand X Y Z

Brand of truck
(@)
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30 40 50 60 70 80 90 100 180 950 1420
I I 140
Mode Median Mean
4 One family Income per family in thousands of dollars
" FIGURE 1.9

. . A Skewed Distribution  This graphic repre-
Measures of central tendency neatly summarize data. But consider what happens to sentation of the distribution of a villageGs

the mean when a distribution is lopsided or skewed.With income data, for example, incomes illustrates the three measures of
the mode, median, and mean often tell very different stories (FIGURE 1.9). This hap- central tendencyNmode, median, and mean.
pens because the mean is biased by a few extreme scores. When Microsoft co-founder | Note how just a few high incomes make the
Bill Gates sits down in an intimate cafZ, its average (mean) customer instantly be- meanNthe fulcrum point that balances the
comes a billionaire. But the customerOs median wealth remains unchanged. Under- incomes above and belowNdeceptively high.
standing this, you can see how a British newspaper could accurately run the headline
Olncome for 62% Is Below AverageO (Waterhouse, 1993). Because the bottomhalf of
British income earners receive only a quarter of the national income cake, most British
people, like most people everywhere, make less than the mean. In the United States,
Republicans have tended to tout the economyOs solid growth since 2000 using average
income; Democrats have lamented the economyOs lackluster growth using median in-
come (Paulos, 2006). Mean and median tell different true stories.

The point to rememberAlways note which measure of central tendency is reported. The average person has one ovary
Then, if it is a mean, consider whether a few atypical scores could be distorting it. and one festicle.

Measures of Variation

Knowing the value of an appropriate measure of central tendency can tell us a great
deal. But the single number omits other information. It helps to know something
about the amount of variation in the dataNhow similar or diverse the scores are. Av-
erages derived from scores with low variability are more reliable than averages based
on scores with high variability. Consider a basketball player who scored between 13
and 17 points in each of her first 10 games in a season. Knowing this, we would be
more confident that she would score near 15 points in her next game than if her
scores had varied from 5 to 25 points.

Therange of scoresNthe gap between the lowest and highest scoresNprovides only
a crude estimate of variation because a couple of extreme scores in an otherwise uni-
form group, such as the $950,000 and $1,420,000 inco mes in Figure 1.9, will create
a deceptively large range.

The more useful standard for measuring how much scores deviate from one an-
other is the standard deviation. It better gauges whether scores are packed together
or dispersed, because it uses information from each score (TABLE 1.4 on the next
page). The computation assembles information about how much individual scores
differ from the mean. If your college or university attracts students of a certain ability bie, - o 8 4
level, their intelligence scores will have a relatively small standard deviation com- OThe poor are getting poorer, but with the rich
pared with the more diverse community population outside your school. getting richer it all averages out in the long run.O

©The New Yorker Collection, 1988, Mirachi from cartoonbank.com.

All Rights Reserved.
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TABLE 1.4

STANDARD DEVIATION IS MucH M ORE INFORMATIVETHAN M EAN ALONE

Note that the test scores in Class A and Class B have the same mean (80), but very different standard deviations, which tell us more about how the

students in each class are really faring.

Test Scores in Class A

Test Scores in Class B

Deviation Deviation
from Squared from Squared

Score the Mean Deviation Score the Mean Deviation
72 "8 64 60 "20 400
74 "6 36 60 "20 400
77 "3 9 70 "10 100
79 "1 1 70 "10 100
82 +2 4 90 +10 100
84 +4 16 90 +10 100
85 +5 25 100 +20 400
_87 +7 _49 100 +20 _400
Total = 640 Sum of (deviations) 2 = 204 Total = 640 Sum of (deviations) 2 = 2000

Mean = 640 O8 = 80

Standard deviation =

j4Sum of (deviations) 2 _ ;,204 _p
F Number of scores # 8 ‘

s normal curve  (normal distribution ) a
symmetrical, bell-shaped curve that
describes the distribution of many types

of data; most scores fall near the mean

(68 percent fall within one standard
deviation of it) and fewer and fewer near
the extremes.

FIGURE 1.10
The normal curve Scores on aptitude tests
tend to form a normal, or bell-shaped, curve.
For example, the Wechsler Adult Intelligence
Scale calls the average score 100.

Mean = 640 O8 = 80

Standard deviation =

— 3
g ySum of (deviations) 2 _ 2000 _ 54
4+ Number of scores 8

You can grasp the meaning of the standard deviation if you consider how scores
tend to be distributed in nature. Large numbers of dataNheights, weights, intelligence
scores, grades (though not incomes)Noften form a symmetrical, bell-shaped distrib-
ution. Most cases fall near the mean, and fewer cases fall near either extreme. This
bell-shaped distribution is so typical that we call the curve it forms the normal
curve.

As FIGURE 1.10 shows, a useful property of the normal curve is that roughly 68 per-
cent of the cases fall within one standard deviation on either side of the mean. About
95 percent of cases fall within two standard deviations. Thus, Chapter 10 notes that
about 68 percent of people taking an intelligence test will score within 15 points of
100. About 95 percent will score within £30 points.

Sixty-eight percent
of people score
within 15 points
above or below 100

Number of
scores

About 95

percent of all
people fall within
30 points of 100

95%
2% 135% 34% 34% 13.5% 2%

55 70 85 100 115 130 145
Wechsler intelligence score
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Making Inferences statistical significance a statistical

statement of how likely it is that an

9: What principles can guide our making generalizations from obtained resuit occurred by chance.

samples and deciding whether differences are significant?

Data are Onoisy.O The average score in one group (breast-fed babies) could conceivably,
differ from the average score in another group (formula-fed babies) not because of any
real difference but merely because of chance fluctuations in the people sampled. How
confidently, then, can we infer that an observed difference accurately estimates the true
difference? For guidance, we can ask how reliable and significant the differences are.

When Is an Observed Difference Reliable?

In deciding when it is safe to generalize from a sample, we should keep three princi-
ples in mind.

1. Representative samples are better than biased samp les. The best basis for
generalizing is not from the exceptional and memorabl e cases one finds at the
extremes but from a representative sample of cases.Research never randomly
samples the whole human population. Thus, it pays to keep in mind what popu-
lation a study has sampled.

2. Less-variable observations are more reliable than those that are more
variable. As we noted in the example of the basketball player whose game-to-
game points were consistent, an average is more reliable when it comes from
scores with low variability.

3. More cases are better than fewer. ~ An eager prospective student visits two uni-
versity campuses, each for a day. At the first, the student randomly attends two
classes and discovers both instructors to be witty and engaging. At the next cam-
pus, the two sampled instructors seem dull and uninspiring. Returning home,
the student (discounting the small sample size of onl y two teachers at each insti-
tution) tells friends about the Ogreat teachersO at the first school, and the
OboresO at the second. Again, we know it but we ignore it:Averages based on many
cases are more reliabléess variable) than averages based on only a few cases.

The point to rememberDonOt be overly impressed by a few anecdotes. Generaliza-
tions based on a few unrepresentative cases are unreliable.

When Is a Difference Significant?

Statistical tests also help us determine whether dif ferences are meaningful. Here is
the underlying logic: When averages from two samples are each reliable measures of
their respective populations (as when each is based on many observations that have
small variability), then their differenceis likely to be reliable as well. (Example: The
less the variability in womenOs and in menOs aggression scores, the more confidence
we would have that any observed gender difference is reliable.) And when the differ-
ence between the sample averages ifarge,we have even more confidence that the dif-
ference between them reflects a real difference in their populations.

In short, when the sample averages are reliable, and when the difference between
them is relatively large, we say the difference has statistical significance.  This
means that the observed difference is probably not due to chance variation between
the samples.

In judging statistical significance, psychologists are conservative. They are like ju-
ries who must presume innocence until guilt is prove n. For most psychologists, proof
beyond a reasonable doubt means not making much of a finding unless the odds of
its occurring by chance are less than 5 percent (an arbitrary criterion).
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When reading about research, you should remember that, given large enough or
homogeneous enough samples, a difference between them may be Ostatistically sig-
nificantO yet have little practical significance. For example, comparisons of intelli-
gence test scores among hundreds of thousands of first-born and later-born
individuals indicate a highly significant tendency for first-born individuals to have
higher average scores than their later-born siblings (Kristensen & Bjerkedal, 2007;
Zajonc & Markus, 1975). But because the scores differ by only one to three points,
the difference has little practical importance. Such findings have caused some psy-
chologists to advocate alternatives to significance testing (Hunter, 1997). Better, they
say, to use other ways to express a findingOseffect siz8lits magnitude and reliability.

The point to rememberStatistical significance indicates the likelihood that a result will
happen by chance. But this does not say anything about the importanceof the result.

BEFORE YOU MOVE ON .

ASK YOURSELF
Find a graph in a popular magazine ad. How doadwbsiser use (or abuse) statistics
to make a point?

TESTYOURSELF3
Consider a question posed by Christopher Jepson, David Krantz, and Richard Nisbett
(1983) to University of Michigan introductory psychology students:

The registrarOs office at the University of Michigan has found that usually about 100 stu-
dents in Arts and Sciences have perfect marks at the end of their first term at the
University. However, only about 10 to 15 students graduate with perfect marks. What do
you think is the most likely explanation for thé tfzat there are more perfect marks

after one term than at graduation?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

Frequently Asked Questions About Psychology
WE HAVE REFLECTED ON HOW A scientific approach can restrain biases. We have
seen how case studies, surveys, and naturalistic observations help us describe behavior.
We have also noted that correlational studies assessthe association between two factors,
which indicates how well one thing predicts another. We have examined the logic that
underlies experiments, which use control conditions and random assignment of partici-
pants to isolate the effects of an independent varia ble on a dependent variable. And we
have considered how statistical tools can help us see and interpret the world around us.
Yet, even knowing this much, you may still be approa ching psychology with a mix-
ture of curiosity and apprehension. So before we plunge in, letOs entertain some fre-
quently asked questions.
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10: Can laboratory experiments illuminate everyday life?

When you see or hear about psychological research, do you ever wonder whether peo-
pleOs behavior in the lab will predict their behavior in real life? For example, does de-
tecting the blink of a faint red light in a dark room have anything useful to say about
flying a plane at night? After viewing a violent, se xually explicit film, does an aroused
manQs increased willingness to push buttons that he thinks will electrically shock a
woman really say anything about whether violent porno graphy makes a man more
likely to abuse a woman?

Before you answer, consider: The experimenterintendsthe laboratory environment
to be a simplified realityNone that simulates and controls important features of
everyday life. Just as a wind tunnel lets airplane designers re-create airflow forces
under controlled conditions, a laboratory experiment lets psychologists re-create psy-
chological forces under controlled conditions.

An experimentOs purpose is not to re-create the exact behaviors of everyday life but
to test theoretical principles(Mook, 1983). In aggression studies, deciding whether to
push a button that delivers a shock may not be the same as slapping someone in the

face, but the principle is the same. It is the resulting principlesNnot the specific findingsN

that help explain everyday behaviors.

When psychologists apply laboratory research on aggression to actual violence,
they are applying theoretical principles of aggressive behavior, principles they have re-
fined through many experiments. Similarly, it is the principles of the visual system,
developed from experiments in artificial settings (such as looking at red lights in the
dark), that we apply to more complex behaviors such as night flying. And many in-
vestigations show that principles derived in the labor atory do typically generalize to
the everyday world (Anderson et al., 1999).

The point to rememberPsychologistsO concerns lie less with particular behaviors
than with the general principles that help explain many behaviors.

11: Does behavior depend on oneOs culture and gender?

What can psychological studies done in one time and place, often with White Eu-
ropeans or North Americans, really tell us about people in general? As we will see
time and again, culture Nshared ideas and behaviors that one generation passes on
to the nextNmatters. Our culture shapes our behavior. It influences our standards
of promptness and frankness, our attitudes toward premarital sex and varying
body shapes, our tendency to be casual or formal, our willingness to make eye con-
tact, our conversational distance, and much, much mor e. Being aware of such dif-
ferences, we can restrain our assumptions that others will think and act as we do.
Given the growing mixing and clashing of cultures, our need for such awareness is
urgent.

It is also true, however, that our shared biological heritage unites us
as a universal human family. The same underlying processes guide peo-
ple everywhere:

¥ People diagnosed with dyslexia, a reading disorder,exhibit the same
brain malfunction whether they are Italian, French, or British
(Paulesu et al., 2001).

¥ Variation in languages may impede communication acro ss cultures.
Yet all languages share deep principles of grammar,and people
from opposite hemispheres can communicate with a smile or a
frown.

¥ People in different cultures vary in feelings of lon eliness. But across
cultures, loneliness is magnified by shyness, low self-esteem, and
being unmarried (Jones et al., 1985; Rokach et al., 2002).

culture  the enduring behaviors, ideas,
attitudes, and traditions shared by a
group of people and transmitted from

one generation to the next.

A cultured greeting Because culture
shapes peopleOs understanding of social
behavior, actions that seem ordinary to us
may seem quite odd to visitors from far
away. Yet underlying these differences are
powerful similarities. Supporters of newly
elected leaders everywhere typically greet
them with pleased deference, though not
necessarily with bows and folded hands, as
in India. Here influential and popular politi-
cian Sonia Gandhi greets some of her con-
stituents shortly after her election.

Ami Vitale/Getty Images
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OAll people are the same; only
their habits differ.O

Confucius, 551D47%.c.

ORats are very similar to humans
except that they are not stupid
enough to purchase lottery
tickets.O

Dave Barry, July 2, 2002

Ol believe that to prevent, cripple,
or needlessly complicate the
research that can relieve animal
and human suffering is
profoundly inhuman, cruel, and
immoral.O

Psychologist Neal Miller, 1983

We are each in certain respects like all others, lik e some others, and like no other.
Studying people of all races and cultures helps us dscern our similarities and our dif-
ferences, our human kinship and our diversity.

You will see throughout this book that gender matter s, too. Researchers report gen-
der differences in what we dream, in how we express and detect emotions, and in our
risk for alcohol dependence, depression, and eating disorders. Gender differences fas-
cinate us, and studying them is potentially beneficial. For example, many researchers
believe that women carry on conversations more readily to build relationships, while
men talk more to give information and advice (Tannen, 1990). Knowing this differ-
ence can help us prevent conflicts and misunderstandings in everyday relationships.

But again, psychologically as well as biologically, women and men are overwhelm-
ingly similar. Whether female or male, we learn to walk at about the same age. We
experience the same sensations of light and sound. We feel the same pangs of hunger,
desire, and fear. We exhibit similar overall intelligence and well-being.

The point to rememberEven when specific attitudes and behaviors vary by gender or
across cultures, as they often do, the underlying processes are much the same.

12 Why do psychologists study animals, and is it ethical to
experiment on animals?

Many psychologists study animals because they find them fascinating. They want to
understand how different species learn, think, and behave. Psychologists also study
animals to learn about people, by doing experiments permissible only with animals.
Human physiology resembles that of many other animals. We humans are not like
animals; we are animals. Animal experiments have therefore led to treatments for
human diseasesNinsulin for diabetes, vaccines to prevent polio and rabies, trans-
plants to replace defective organs.

Likewise, the same processes by which humans see, exhibit emotion, and become
obese are present in rats and monkeys. To discover more about the basics of human
learning, researchers even study sea slugs. To understand how a combustion engine
works, you would do better to study a lawn mowerQOs ergine than a MercedesO. Like
Mercedes® engines, human nervous systems are complex. But the simplicity of the sea
slugOs nervous system is precisely what makes it so revealing of the neural mecha-
nisms of learning.

If we share important similarities with other animals, then should we not respect
them? OWe cannot defend our scientific work with anim als on the basis of the simi-
larities between them and ourselves and then defend it morally on the basis of differ-
ences,O noted Roger Ulrich (1991). The animal protection movement protests the use
of animals in psychological, biological, and medical research. Researchers remind us
that the animals used worldwide each year in research are but a fraction of 1 percent
of the billions of animals killed annually for food. And yearly, for every dog or cat
used in an experiment and cared for under humane regulations, 50 others are killed
in humane animal shelters (Goodwin & Morrison, 1999).

Some animal protection organizations want to replace experiments on animals
with naturalistic observation. Many animal researchers respond that this is not a
question of good versus evil but of compassion for animals versus compassion for
people. How many of us would have attacked Louis PasteurOs experiments with rabies,
which caused some dogs to suffer but led to a vaccine that spared millions of people
(and dogs) from agonizing death? And would we really wish to have deprived our-
selves of the animal research that led to effective methods of training children with
mental disorders; of understanding aging; and of relieving fears and depression? The
answers to such questions vary by culture. In Gallup surveys in Canada and the
United States, about 60 percent of adults deem medical testing on animals Omorally
acceptable.O In Britain, only 37 percent do (Mason, 2003).
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Out of this heated debate, two issues emerge. The basic one is whether it is right to
place the well-being of humans above that of animals. In experiments on stress and
cancer, is it right that mice get tumors in the hope that people might not? Should
some monkeys be exposed to an HIV-like virus in the search for an AIDS vaccine? Is
our use and consumption of other animals as natural as the behavior of carnivorous
hawks, cats, and whales? Defenders of research on animals argue that anyone who
has eaten a hamburger, worn leather shoes, tolerated hunting and fishing, or sup-
ported the extermination of crop-destroying or plague-carrying pests has already
agreed that, yes, it is sometimes permissible to sacrifice animals for the sake of
human well-being.

Scott Plous (1993) notes, however, that our compassion for animals varies, as does
our compassion for peopleNbased on their perceived similarity to us. As Chapter 16
explains, we feel more attraction, give more help, and act less aggressively toward
similar others. Likewise, we value animals according to their perceived kinship with
us. Thus, primates and companion pets get top priority. (Western people raise or trap
mink and foxes for their fur, but not dogs or cats.) Other mammals occupy the sec-
ond rung on the privilege ladder, followed by birds, fish, and reptiles on the third
rung, with insects at the bottom. In deciding which animals have rights, we each
draw our own cut-off line somewhere across the animal kingdom.

If we give human life first priority, the second issue is the priority we give to the
well-being of animals in research. What safeguards should protect them? Most re-
searchers today feel ethically obligated to enhance the well-being of captive animals
and protect them from needless suffering. In one survey of animal researchers, 98
percent or more supported government regulations protecting primates, dogs, and
cats, and 74 percent supported regulations providing for the humane care of rats and
mice (Plous & Herzog, 2000). Many professional associations and funding agencies
already have such guidelines. For example, British Psychological Society guidelines
call for housing animals under reasonably natural living conditions, with compan-
ions for social animals (Lea, 2000). American Psychological Association (2002)
guidelines mandate ensuring the Ocomfort, health, and humane treatmentO of ani-
mals, and of minimizing Qinfection, illness, and pain of animal subjects.O Humane
care also leads to more effective science, because pain and stress would distort the an-
imals® behavior during experiments.

Animals have themselves benefited from animal research. One Ohio team of re-
search psychologists measured stress hormone levels in samples of millions of dogs
brought each year to animal shelters. They devised handling and stroking methods to
reduce stress and ease the dogsO transition to adoptive homes (Tuber et al., 1999). In
New York, formerly listless and idle Bronx Zoo anima Is now stave off boredom by

................................................

Animal research benefiting

animals Thanks partly to research :
on the benefits of novelty, control, ~ :
and stimulation, these gorillas are
enjoying an improved quality of

life in New YorkOs Bronx Zoo.

.....

OPlease do not forget those of us

who suffer from incurable

diseases or disabilities who hope

for a cure through research that

requires the use of animals.O
Psychologist Dennis Feeney (1987)

OThe righteous know the needs of
their animals.O

Proverbs 12:10

OThe greatness of a nation can be
judged by the way its animals are
treated.O

Mahatma Gandhi, 186991948
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FIGURE 1.11

What do you see? People interpret
ambiguous information to fit their precon-
ceptions. Did you see a duck or a rabbit?
Before showing some friends this image, ask
them if they can see the duck lying on its
back (or the bunny in the grass). (From
Shepard, 1990.)

working for their supper, as they would in the wild (Stewart, 2002). Other studies
have helped improve care and management in animalsO natural habitats. By revealing
our behavioral kinship with animals and the remarkable intelligence of chimpanzees,
gorillas, and other animals, experiments have also led to increased empathy and pro-
tection for them. At its best, a psychology concerned for humans and sensitive to an-
imals serves the welfare of both.

13: Is it ethical to experiment on people?

If the image of researchers delivering supposed electric shocks troubles you, you may
be relieved to know that in most psychological studies, especially those with human
participants, blinking lights, flashing words, and pleasant social interactions are
more common.

Occasionally, though, researchers do temporarily stress or deceive people, but only
when they believe it is essential to a justifiable end, such as understanding and con-
trolling violent behavior or studying mood swings. Such experiments wouldnOt work if
the participants knew all there was to know about the experiment beforehand. Want-
ing to be helpful, the participants might try to confirm the researcherOs predictions.

Ethical principles developed by the American Psychological Association (1992), by
the British Psychological Society (1993), and by psychologists internationally (Petti-
for, 2004), urge investigators to (1) obtain the info  rmed consent of potential partici-
pants, (2) protect them from harm and discomfort, (3) treat information about
individual participants confidentially, and (4) fully explain the research afterward.
Moreover, most universities today screen research proposals through an ethics com-
mittee that safeguards the well-being of every participant.

The ideal is for a researcher to be sufficiently informative and considerate that par-
ticipants will leave feeling at least as good about themselves as when they came in.
Better yet, they should be repaid by having learned something. If treated respectfully,
most participants enjoy or accept their engagement (Epley & Huff, 1998; Kimmel,
1998). Indeed, say psychologyOs defenders, professemprovoke much greater anxiety
by giving and returning course exams than do researchers in the typical experiment.

Much research occurs outside of university laboratories, in places where there may
be no ethics committees. For example, retail stores routinely survey people, photo-
graph their purchasing behavior, track their buying patterns, and test the effective-
ness of advertising. Curiously, such research attracts less attention than the scientific
research done to advance human understanding.

14 Is psychology free of value judgments?

Psychology is definitely not value-free. Values affect what we study, how we studly it,
and how we interpret results. ResearchersO values influence their choice of topics.
Should we study worker productivity or worker morale? Sex discrimination or gender

W*I i ?'/ i
g

differences? Conformity or indepen-

A J ? ' dence? Values can also color Othe
,m k facts.O As we noted earlier, our pre-
! 7{1 conceptions can bias our observa-

RN tions and interpretations; sometimes
we see what we want or expect to see
(FIGURE 1.1).

Even the words we use to describe
something can reflect our values. Are
the sex acts that an individual does
not practice OperversionsO or Osexual

© Roger Shepard
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variationsO? Both in and out of psychology, labels describe and labels evaluate: The
same holds true in everyday speech. One personOs OrigidityO is anotherOs Oconsistenc
One personOs OfaithO is anotherOs Ofanaticism.O Our labeling someone as OfirmO
Ostubborn,® Ocareful® or Opicky,O OdiscreetO or OsecretiveO reveals our feelings.
Popular applications of psychology also contain hidd en values. If you defer to
OprofessionalO guidance about how to liveNhow to raise children, how to achieve self-
fulfillment, what to do with sexual feelings, how to get ahead at workNyou are ac-
cepting value-laden advice. A science of behavior and mental processes can certainly
help us reach our goals, but it cannot decide what those goals should be.
If some people see psychology as merely common sense, others have a different
concernNthat it is becoming dangerously powerful. Is it an accident that astronomy
is the oldest science and psychology the youngest?To some people, exploring the ex-

y.C
or

ternal universe seems far safer than ex-
ploring our own inner universe. Might
psychology, they ask, be used to manip-
ulate people?

Knowledge, like all power, can be
used for good or evil. Nuclear power
has been used to light up citiesNand to
demolish them. Persuasive power has
been used to educate peopleNand to
deceive them. Although psychology
does indeed have the power to deceive,
its purpose is to enlighten. Every day,
psychologists are exploring ways to en-
hance learning, creativity, and compas-
sion. Psychology speaks to many of our
worldOs great problemsNwar, overpopu-
lation, prejudice, family crises, crimeN
all of which involve attitudes and behaviors. Psychology also speaks to our deepest
longingsNfor nourishment, for love, for happiness. Psychology cannot address all of
life@s great questions, but it speaks to some mighty important ones.

BEFORE YOU MOVE ON .

" ASK YOURSELF

Were any of the Frequently Asked Questions youransssDo you have other ques-
tions or concerns about psychology?

Office of Public Affairs at Columbia University

" TESTYOURSELH
How are human and animal research subjects protected?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

Olt is doubtless impossible to

approach any human problem

with a mind free from bias.O
Simone de Beauvoir,
The Second Sex]1953

Psychology speaks In making its his-
toric 1954 school desegregation deci-
sion, the U.S. Supreme Court cited the
expert testimony and research of psy-
chologists Kenneth Clark and Mamie :
Phipps Clark (1947). The Clarks reported
that, when given a choice between
Black and White dolls, most African-
American children chose the White doll,
which seemingly indicated internalized
anti-Black prejudice.
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CHAPTER REVIEW:Thinking Critically With Psychological Science

The Need for Psychological Science

1: Why are the answers that flow from the scientific

approach more reliable than those based on intuition and
common sense?

Although common sense often serves us well, we are prone to
hindsight bias(also called the Ol-knew-it-all-along phenome-
nonO), the tendency to believe, after learning an outcome,
that we would have foreseen it. We also are routinel y overcon-
fident of our judgments, thanks partly to our biast o seek in-
formation that confirms them. Although limited by th e
testable questions it can address, scientific inquiry can help us
sift reality from illusion and restrain the biases of our unaided
intuition.

2: What are three main components of the scientific

attitude?

The three components of the scientific attitude are (1) a curious
eagerness to (2) skeptically scrutinize competing ideas and

(3) an open-minded humility before nature. This attitude carries
into everyday life as critical thinking, which examines assump-
tions, discerns hidden values, evaluates evidence, and assesses
outcomes. Putting ideas, even crazy-sounding ideas, to the test
helps us winnow sense from nonsense.

How Do Psychologists Ask and Answer

Questions?

3: How do theories advance psychological science?
Psychologicaltheoriesorganize observations and imply predic-
tive hypothesesAfter constructing precise operational defini-
tions of their procedures, researchers test their hypotheses,
validate and refine the theory, and, sometimes, suggest practi-
cal applications. If other researchers can replicatethe study
with similar results, we can then place greater confidence in
the conclusion.

4: How do psychologists observe and describe behavior?
Psychologists observe and describe behavior using individual
case studies, surveyamong random sample®of a population, and
naturalistic observations.In generalizing from observations, re-
member: Representative samples are a better guide than vivid
anecdotes.

5: What are positive and negative correlations, and why do
they enable prediction but not cause-effect explanation?
Scatterplotshelp us to seecorrelations. A positive correlation
(ranging from 0 to +1.00) indicates the extent to which two
factors rise together. In a negative correlation (ranging from 0
to " 1.00), one item rises as the other falls. An association
(sometimes stated as acorrelation coefficienyindicates the
possibility of a cause-effect relationship, but it does not prove
the direction of the influence, or whether an underlyi ng third
factor may explain the correlation.

6: What are illusory correlations?

lllusory correlationsare random events that we notice and
falsely assume are related. Patterns or sequences occur natu-
rally in sets of random data, but we tend to interpret these
patterns as meaningful connections, perhaps in an attempt to
make sense of the world around us.

7. How do experiments, powered by random assignment,
clarify cause and effect?

To discover cause-effect relationships, psychologiss conduct
experimentsmanipulating one or more factors of interest and
controlling other factors. Random assignmenminimizes preex-
isting differences between the experimental grougexposed to
the treatment) and the control group (given a placebo or dif-
ferent version of the treatment). The independent variablés the
factor you manipulate to study its effect. The dependent vari-
ableis the factor you measure to discover any changes that
occur in response to these manipulations. Studies may use a
double-blind procedurgo avoid the placebo effecnd re-
searcherOs bias.

Statistical Reasoning in Everyday Life

8: How can we describe data with measures of central
tendency and variation?

Three measures of central tendency are themedian(the middle
score in a group of data), the mode(the most frequently oc-
curring score), and the mean(the arithmetic average). Mea-
sures of variation tell us how similar or diverse data are. A
rangedescribes the gap between the highest and lowest scores.
The more useful measure, the standard deviation,states how
much scores vary around the mean, or average, score. Thenor-
mal curveis a bell-shaped curve that describes the distribution
of many types of data.

9: What principles can guide our making generalizations

from samples and deciding whether differences are
significant?

Three principles are worth remembering: (1) Representative
samples are better than biased samples. (2) Less-variable ob-
servations are more reliable than those that are more variable.
(3) More cases are better than fewer.

When averages from two samples are each reliable mea-
sures of their own populations, and the difference between
them is relatively large, we can assume that the result is statis-
tically significantNthat it did not occur by chance alone.

Frequently Asked Questions About Psychology

10: Can laboratory experiments illuminate everyday life?

By intentionally creating a controlled, artificial environment

in the lab, researchers aim to test theoretical principles. These
general principles help explain everyday behaviors.
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13: Is it ethical to experiment on people?

Researchers may temporarily stress or deceive people in order
to learn something important. Professional ethical standards
provide guidelines concerning the treatment of both human
and animal participants.

11: Does behavior depend on oneOs culture and gender?
Attitudes and behaviors vary acrosscultures, but the underly-
ing principles vary much less because of our human kinship.
Although gender differences tend to capture attention, it is
important to remember our greater gender similarities.

14: Is psychology free of value judgments?

PsychologistsO values influence their choice of research topics,
their theories and observations, their labels for beha vior, and
their professional advice. Applications of psycholog yOs princi-
ples have been used mainly in the service of humanity.

12: Why do psychologists study animals, and is it ethical to
experiment on animals?

Some psychologists are primarily interested in animal behav-
ior. Others study animals to better understand the physiologi-
cal and psychological processes shared by humans. Under
ethical and legal guidelines animals used in experim ents rarely
experience pain. Nevertheless, animal rights groups raise an
important issue: Even if it leads to the relief of human suffer-

ing, is an animal®s temporary suffering justified?

Terms and Concepts to Remember

hindsight bias, p. 16
critical thinking, p. 20
theory, p. 21

hypothesis, p. 21
operational definition, p. 21
replication, p. 21

case study, p. 22

survey, p. 23

population, p. 24

random sample, p. 24
naturalistic observation, p. 24

correlation, p. 25
correlation coefficient, p. 25
scatterplots, p. 25

illusory correlation, p. 28
experiment, p. 31

random assignment, p. 31
double-blind procedure, p. 31
placebo effect, p. 31
experimental group, p. 31
control group, p. 31
independent variable, p. 32

dependent variable, p. 32
mode, p. 34

mean, p. 34

median, p. 34

range, p. 35

standard deviation, p. 35
normal curve, p. 36
statistical significance, p. 37
culture, p. 39

Multiple-choice self-tests and more may be found at www.worthpublishers.com/myers
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rinciple is more central to
todayOs psychology, or to this book,
this: Everything psychological is
Itaneously biological.Your every
, every mood, every urge is a bi-
ological happening. You love, laugh, and cry
with your body. Without your bodyNyour
genes, your brain, your appearanceNyou
are, indeed, nobody. Although we find it
convenient to talk separately of biological
and psychological influences on behavior,
we need to remember: To think, feel, or act
without a body would be like running with-
out legs.

TodayOs science is riveted on our bodyOs
most amazing partsNthe brain, its compo-
nent neural systems, and their genetic in-
structions. The brainOs ultimate challenge?
To understand itself. How does the brain or-
ganize and communicate with itself? How
do heredity and experience together wire
the brain? How does the brain process the
information we need to shoot a basketball?
To delight in a guitaristOs notes? To remem-
ber our first kiss?

Our understanding of how the brain
gives birth to the mind has come a long
way. The ancient Greek philosopher Plato
correctly located the mind in the spherical
headNhis idea of the perfect form. His stu-
dent, Aristotle, believed the mind was in the
heart, which pumps warmth and vitality to
the body. The heart remains our symbol for
love, but science has long since overtaken
philosophy on this issue. 1tOs your brain, not
your heart, that falls in love.

The Biology of

We have come far since the early 1800s,
when the German physician Franz Gall in-
vented phrenology, a popular but ill-fated
theory that claimed bumps on the skull
could reveal our mental abilities and our
character traits ( FIGURE 2.1). At one point,
Britain had 29 phrenological societies, and
phrenologists traveled North America giv-
ing skull readings (Hunt, 1993). Using a
false name, humorist Mark Twain put one
famous phrenologist to the test. OHe found
a cavity [and] startled me by saying that
that cavity represented the total absence of
the sense of humor!O Three months later,

Bettman/Corbis

NEURAL
COMMUNICATION

Neurons

How Neurons Commu

How Neurotransmitter
Influence Us

THE NERVOUS SYSTE

The Peripheral Nervou
System

The Central Nervous
THE ENDOCRINE SYS
THE BRAIN

The Tools of Discovery

Having Our Head
Examined

Older Brain Structures
The Cerebral Cortex
Our Divided Brain

Right-Left Differences
Intact Brain

I FIGURE 2.1

A wrongheaded theory
Despite initial acceptance of

icate

stem

in the

Franz GallOs speculations, bumps

on the skull tell us nothing

about the brainOs underlying
functions. Nevertheless, some of
GallOs assumptions have held
true. Different parts of the brain
do control different aspects of
behavior, as you will see
throughout this chapter.
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OIf | were a college student today,
| don®t think | could resist going
into neuroscience.O

Novelist Tom Wolfe, 2004

biological psychology a branch of
psychology concerned with the links
between biology and behavior. (Some
biological psychologists call themselves
behavioral neuroscientists, neuropsychol-
ogists, behavior geneticists, physiological
psychologists, or biopsychologists. )

Twain sat for a second reading, this time identifying himself. Now Othe cavity was
gone, and in its place was . . . the loftiest bump of humor he had ever encountered in
his life-long experience!O (Lopez, 2002). Phrenology did, however, correctly focus at-
tention on the idea that various brain regions have particular functions.

You and | enjoy a privilege Gall did not have. We ar e living in a time when discov-
eries about the interplay of our biology and our behavior and mental processes are oc-
curring at an exhilarating pace. Within little more than the last century, researchers
seeking to understand the biology of the mind have discovered that

¥ the body is composed of cells.

¥ among these are nerve cells that conduct electricity and OtalkO to one another by
sending chemical messages across a tiny gap that separates them.

¥ specific brain systems serve specific functions (though not the functions Gall
supposed).

¥ we integrate information processed in these different brain systems to construct
our experience of sights and sounds, meanings and memories, pain and passion.

¥ our adaptive brain is wired by our experience.

By studying the links between biological activity and psychological events, biological
psychologists continue to expand our understanding of sleep and dreams, depression
and schizophrenia, hunger and sex, stress and disease.

We have also realized that we are each a system compsed of subsystems that are
in turn composed of even smaller subsystems. Tiny cells organize to form such body
organs as the stomach, heart, and brain. These organs in turn form larger systems for
digestion, circulation, and information processing. And those systems are part of an
even larger systemNthe individual, who in turn is a part of a family, culture, and
community. Thus, we are biopsychosociadystems, and to understand our behavior, we
need to study how these biological, psychological, and social-cultural systems work
and interact.

In this book we start small and build from the bottom upNfrom nerve cells up to
the brain in this chapter, and to the environmental an d cultural influences that in-
teract with our biology in later chapters. We will also work from the top down, as we
consider how our thinking and emotions influence our brain and our health. At all
levels, psychologists examine how we process informationNhow we take in informa-
tion; how we organize, interpret, and store it; and how we use it.

The bodyOs information system handling all these tasks is built from billions of in-
terconnected cells called neurons.To fathom our thoughts and actions, memories and
moods, we must first understand how neurons work and communicate.

Neural Communication
FOR SCIENTISTS, IT IS A HAPPY FACT Qtature that the information systems of
humans and other animals operate similarlyNso similarly, in fact, that you could not
distinguish between small samples of brain tissue from a human and a monkey. This
similarity allows researchers to study relatively simple animals, such as squids and sea
slugs, to discover how our neural systems operate. It allows them to study other
mammalsO brains to understand the organization of our own. Cars differ, but all have
engines, accelerators, steering wheels, and brakes. A Martian could study any one of
them and grasp the operating principles. Likewise, animals differ, yet their nervous
systems operate similarly. Though the human brain is more complex than a ratOs,
both follow the same principles.
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Neurons
1. What are neurons, and how do they transmit information?

Our bodyOs neural information system is complexity built from simplicity. Its building
blocks are neurons, or nerve cells. Sensory neurons carry messages from the bodyOs
tissues and sensory organs inward to the brain and spinal cord, for processing. The
brain and spinal cord then send instructions out to the bodyOs tissues via the motor
neurons. Between the sensory input and motor output, information is processed in
the brainOs internal communication system via its interneurons.  Our complexity re-
sides mostly in our interneuron systems. Our nervous system has a few million sen-
sory neurons, a few million motor neurons, and billions and billions of interneurons.

All are variations on the same theme ( FIGURE 2.2 ). Each consists of a cell bodyand its
branching fibers. The bushy dendrite fibers receive information and conduct it to-
ward the cell body. From there, the cellOsaxon passes the message along to other neu-
rons or to muscles or glands. Axons speak. Dendrites listen.

Unlike the short dendrites, axons are sometimes very long, projecting several feet
through the body. A motor neuron carrying orders to a leg muscle, for example, has a
cell body and axon roughly on the scale of a basketball attached to a rope 4 miles
long. Much as home electrical wire is insulated, so a layer of fatty tissue, called the
myelin sheath, insulates the axons of some neurons and helps speed their impulses.
As myelin is laid down up to about age 25, neural efficiency, judgment, and self-
control grows (Fields, 2008). If the myelin sheath degenerates, multiple sclerosisre-
sults: Communication to muscles slows, with eventual loss of muscle control.

Depending on the type of fiber, a neural impulse travels at speeds ranging from a
sluggish 2 miles per hour to a breakneck 200 or more miles per hour. But even this
top speed is 3 million times slower than that of electricity through a wire. We mea-
sure brain activity in milliseconds (thousandths of a second) and computer activity
in nanoseconds (billionths of a second). Thus, unlike the nearly instantaneous reac-
tions of a high-speed computer, your reaction to a sudden event, such as a child dart-
ing in front of your car, may take a quarter-second or more. Your brain is vastly more
complex than a computer, but slower at executing simple responses.

Neurons transmit messages when stimulated by signals from our senses or when
triggered by chemical signals from neighboring neurons. At such times, a neuron fires
an impulse, called the action potential Na brief electrical charge that travels down
its axon.

Dendrites Terminal branches of axon
(receive messages (form junctions with other cells)
from other cells)

Axon
(passes messages away
from the cell body to
other neurons,
muscles, or glands)

Myelin sheath

(covers the axon
of some neurons
and helps speed
neural impulses)

Cell body
(the cellOs life-
support center)

Neural impulse (action potential)
(electrical signal traveling
down the axon)

©neuron a nerve cell; the basic building
block of the nervous system.

;.sensory neurons  neurons that carry
incoming information from the sensory
receptors to the brain and spinal cord.

© motor neurons  neurons that carry
outgoing information from the brain and
spinal cord to the muscles and glands.

rinterneurons  neurons within the brain
and spinal cord that communicate inter-
nally and intervene between the sensory
inputs and motor outputs.

~-dendrite  the bushy, branching exten-
sions of a neuron that receive messages
and conduct impulses toward the cell
body.

;-axon the extension of a neuron, end-
ing in branching terminal fibers, through
which messages pass to other neurons
or to muscles or glands.

s myelin [MY-uh-lin] sheath a layer of
fatty tissue segmentally encasing the
fibers of many neurons; enables vastly
greater transmission speed of neural
impulses as the impulse hops from one
node to the next.

:;action potential a neural impulse; a
brief electrical charge that travels down
an axon.

I FIGURE 2.2
A motor neuron
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Ol sing the body electric.O
Walt Whitman, OChildren of AdamO (1855)

OWhat one neuron tells another
neuron is simply how much it is
excited.O

Francis Crick, The Astonishing
Hypothesis, 1994

I FIGURE 2.3
Action potential

Cell body end of axon

+++— -

1. Neuron stimulation causes a brief o - ..|.. + -
change in electrical charge. If strong = ++
enough, this produces depolarization

and an action potential.

Neurons, like batteries, generate electricity from ¢ hemical events. The chemistry-
to-electricity process involves the exchange of ions, electrically charged atoms. The
fluid interior of a resting axon has an excess of ne gatively charged ions, while the
fluid outside the axon membrane has more positively charged ions. This positive-
outside/negative-inside state is called the resting potential.Like a tightly guarded facil-
ity, the axonOs surface is very selective about what it allows in. We say the axonOs
surface is selectively permeabl&or example, a resting axon has gates that block posi-
tive sodium ions.

When a neuron fires, however, the security parameters change: The first bit of the
axon opens its gates, rather like manhole covers flipping open, and the positively
charged sodium ions flood through the membrane ( FIGURE 2.3). This depolarizeghat
section of the axon, causing the axonOs next channel to open, and then the next, like
dominoes falling, each one tripping the next. During a resting pause (the refractory
period, rather like a camera flash pausing to recharge), the neuron pumps the posi-
tively charged sodium ions back outside. Then it can fire again. (In myelinated neu-
rons, as in Figure 2.2, the action potential speeds up by hopping from one myelin
OsausageO to the next.) The mind boggles when imagining this electrochemical
process repeating up to 100 or even 1000 times a second. But this is just the first of
many astonishments.

Each neuron is itself a miniature decision-making device performing complex
calculations as it receives signals from hundreds, even thousands, of other neurons.
Most of these signals are excitatory, somewhat like pushing a neuronOs accelerator.
Others are inhibitory, more like pushing its brake. If excitatory signals minus in-
hibitory signals exceed a minimum intensity, or threshold, the combined signals
trigger an action potential. (Think of it this way: If the excitatory party animals

2. This depolarization produces another action
potential a little farther along the axon. Gates in
this neighboring area now open, and charged
sodium atoms rush in. Meanwhile, a pump in the
cell membrane (the sodium/potassium pump)
transports the sodium ions back out of the cell.

+ -4 3. As the action potential continues
-+ speedily down the axon, the first
section has now completely recharged.

Direction of neural impulse: toward axon terminals /
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outvote the inhibitory party poopers, the party®s on.) The action potential then
travels down the axon, which branches into junctions with hundreds or thousands
of other neurons and with the bodyOs muscles and glands.

Increasing the level of stimulation above the threshold, however, will not increase
the neural impulseQs intensity. The neuronOs reactio is an all-or-none responseLike
guns, neurons either fire or they donOt. How then do we detect the intensity of a stim-
ulus? How do we distinguish a gentle touch from a big hug? A strong stimulusNa slap
rather than a tapNcan trigger moreneurons to fire, and to fire more often. But it does
not affect the action potentialOs strength or speed. Squeezing a trigger harder wonOt
make a bullet go faster.

How Neurons Communicate
7 How do nerve cells communicate with other nerve cells?

Neurons interweave so intricately that even with a mi croscope you would have trou-
ble seeing where one neuron ends and another begins. Scientists once believed that
the axon of one cell fused with the dendrites of anothe r in an uninterrupted fabric.
Then British physiologist Sir Charles Sherrington (1857D1952) noticed that neural
impulses were taking an unexpectedly long time to travel a neural pathway. Inferring
that there must be a brief interruption in the transmi ssion, Sherrington called the
meeting point between neurons a synapse.

We now know that the axon terminal of one neuronis in fact separated from the
receiving neuron by a synaptic gap(or synaptic clef} less than a millionth of an inch
wide. Spanish anatomist Santiago Ram—n y Cajal (1852D1934) marveled at these
near-unions of neurons, calling them Oprotoplasmic kisses.O OLike elegant ladies air-
kissing so as not to muss their makeup, dendrites and axons donOt quite touch,O notes
poet Diane Ackerman (2004). How do the neurons execute this protoplasmic kiss,
sending information across the tiny synaptic gap? The answer is one of the important
scientific discoveries of our age.

When an action potential reaches the knoblike terminals at an axonOs end, it trig-
gers the release of chemical messengers, calledheurotransmitters ~ (FIGURE 2.4 on
the next page). Within 1/10,000th of a second, the neur otransmitter molecules cross
the synaptic gap and bind to receptor sites on the re ceiving neuronNas precisely as a
key fits a lock. For an instant, the neurotransmitte r unlocks tiny channels at the re-
ceiving site, and electrically charged atoms flow in, exciting or inhibiting the receiv-
ing neuronOs readiness to fire. Then, in a process calledreuptake, the sending
neuron reabsorbs the excess neurotransmitters.

How Neurotransmitters Influence Us

3: How do neurotransmitters influence behavior, and how do drugs
and other chemicals affect neurotransmission?

In their quest to understand neural communication, researchers have discovered dozens
of different neurotransmitters and almost as many new questions: Are certain neuro-
transmitters found only in specific places? How do they affect our moods, memories,
and mental abilities? Can we boost or diminish these effects through drugs or diet?

In later chapters we will examine neurotransmitter influences on depression and
euphoria, hunger and thinking, addictions and therapy. For now, letOs glimpse how
neurotransmitters influence our motions and our emotions. A particular pathway in

threshold the level of stimulation
required to trigger a neural impulse.

synapse [SIN-aps] the junction
between the axon tip of the sending
neuron and the dendrite or cell body of
the receiving neuron. The tiny gap at
this junction is called the ~ synaptic gap
or synaptic cleft.

neurotransmitters chemical messen-
gers that cross the synaptic gaps
between neurons. When released by the
sending neuron, neurotransmitters travel
across the synapse and bind to receptor
sites on the receiving neuron, thereby
influencing whether that neuron will
generate a neural impulse.

reuptake a neurotransmitterOs reab-
sorption by the sending neuron.

OAll information processing in the
brain involves neurons Otalking
toO each other at synapses.O

Neuroscientist Solomon H. Snyder (1984)

OWhen it comes to the brain, if
you want to see the action, follow
the neurotransmitters.O

Neuroscientist Floyd Bloom (1993)

THE BIOLOGY OF MIAND
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Synaptic ga
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Synapse

Sending
Z neuron

Action
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1. Electrical impulses (action potentials) travel
down a neuronOs axon until reaching a tiny junction
known as asynapse

Reuptake

2. When an action potential 3. The sending neuron normally reabsorbs;
reaches an axon terminal, excess neurotransmitter molecules, .
it stimulates the release of a process calledeuptake.
neurotransmitter molecules
Axon terminal These molecules cross the
synaptic gap and bind to
receptor sites on the
receiving neuron. This
allows electrically charged
atoms to enter the receiving
neuron and excite or inhibit
a new action potential.

I FIGURE 2.4
How neurons communicate

I FIGURE 2.5

Neurotransmitter pathways  Each of the
brainOs differing chemical messengers has
designated pathways where it operates, as
shown here for serotonin and dopamine
(Carter, 1998).

the brain may use only one or two neurotransmitters (FIGURE 2.5), and particular
neurotransmitters may have particular effects on behavior and emotions. ( TABLE 2.1
offers examples.) Acetylcholing{ ACh) is one of the best-understood neurotransmitters.
In addition to its role in learning and memory, ACh is the messenger at every junction
between a motor neuron and skeletal muscle. When ACh is released to our muscle cell

Both photos from Mapping the Mind, Rita Carter, © 1989
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Seratonin pathways Dopamine pathways
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TABLE 2.1

SoME NEUROTRANSMITTERS ANOHEIR FUNCTIONS

Neurotransmitter ~ Function Examples of Malfunctions

Acetylcholine (ACh)  Enables muscle action, With AlzheimerOs disease, ACh-producing
learning, and memory. neurons deteriorate.

Dopamine Influences movement, Excess dopamine receptor activity is linked
learning, attention, and to schizophrenia. Starved of dopamine, the
emotion. brain produces the tremors and decreased

mobility of ParkinsonOs disease.

Serotonin Affects mood, hunger, Undersupply linked to depression. Prozac
sleep, and arousal. and some other antidepressant drugs raise
serotonin levels.

Norepinephrine Helps control alertness Undersupply can depress mood.
and arousal.

GABA (gamma- A major inhibitory Undersupply linked to seizures, tremors, and

aminobutyric acid) neurotransmitter. insomnia.

Glutamate A major excitatory neuro- Oversupply can overstimulate brain, produc-
transmitter; involved in ing migraines or seizures (which is why
memory. some people avoid MSG, monosodium glu-

tamate, in food).

receptors, the muscle contracts. If ACh transmission is blocked, as happens during
some kinds of anesthesia, the muscles cannot contract and we are paralyzed.

Candace Pert and Solomon Snyder (1973) made an exciting discovery about neu-
rotransmitters when they attached a radioactive tracer to morphine, showing where it
was taken up in an animal®s brain. The morphine, an opiate drug that elevates mood
and eases pain, bound to receptors in areas linked with mood and pain sensations.
But why would the brain have these Oopiate receptorsO? Why would it have a chemi-
cal lock, unless it also had a natural key to open it?

Researchers soon confirmed that the brain does indeed produce its own naturally
occurring opiates. Our body releases several types of neurotransmitter molecules sim-
ilar to morphine in response to pain and vigorous exercise. These endorphins (short
for endbgenous [produced within] m orphine), as we now call them, help explain good
feelings such as the OrunnerOs high,0 the painkilling effects of acupuncture, and the
indifference to pain in some severely injured people. But once again, new knowledge
led to new questions.

How Drugs and Other Chemicals Alter Neurotransmission

If indeed the endorphins lessen pain and boost mood, why not flood the brain with
artificial opiates, thereby intensifying the brainOs own Ofeel-goodO chemistry? One
problem is that when flooded with opiate drugs such as heroin and morphine, the
brain may stop producing its own natural opiates. When the drug is withdrawn, the
brain may then be deprived of any form of opiate, causing intense discomfort. For
suppressing the bodyOs own neurotransmitter production, nature charges a price.

Drugs and other chemicals affect brain chemistry at synapses, often by either am-
plifying or blocking a neurotransmitterOs activity. An agonistmolecule may be similar
enough to a neurotransmitter to mimic its effects ( FIGURE 2.6b on the next page) or
it may block the neurotransmitterOs reuptake. Some opiate drugs, for example, pro-
duce a temporary OhighO by amplifying normal sensations of arousal or pleasure. Not
so pleasant are the effects of black widow spider venom, which floods synapses with
ACh. The result? Violent muscle contractions, convul sions, and possible death.

Physician Lewis Thomas, on the
endorphins: OThere itis, a
biologically universal act of
mercy. | cannot explain it, except
to say that | would have put it in
had | been around at the very
beginning, sitting as a member of
a planning committee.O

The Youngest Science,1983

endorphins [en-DOR-fins] Omorphine
withinONnatural, opiatelike neurotrans-
mitters linked to pain control and to
pleasure.
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— Sending
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containing Action
neurotrans- potential
mitters
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Neurotransmitter
_—"molecule
Receiving neuron
Receptor ’
sites

Neurotransmitters carry a message from a
sending neuron across a synapse to receptor
sites on a receiving neuron.

I FIGURE 2.6
Agonists and antagonists

Neurotransmitter molecule

) )

This neurotransmitter molecule
fits the receptor site on the
receiving neuron, much as

a key fits a lock.

Receptor site on
receiving neuron

This agonist molecule excites. It
is similar enough in structure to
the neurotransmitter molecule
to mimic its effects on the
receiving neuron. Morphine, for
instance, mimics the action of
endorphins.

This antagonist molecule
inhibits. It has a structure
similar enough to the
neurotransmitter to occupy its
receptor site and block its
action, but not similar enough

to stimulate the receptor. Curare
poisoning paralyzes its victims
by blocking ACh receptors
involved in muscle movement.

o

Receiving cell
membrane

/

()

Agonist mimics

— neurotransmitter

(b)

Antagonist

/ blocks

neurotransmitter

()

Antagonistsblock a neurotransmitterOs functioning. Botulin, a poison that can form

in improperly canned food, causes paralysis by blocking ACh release. (Small injections
of botulinNBotoxNsmooth wrinkles by paralyzing the underlying facial muscles.)
Other antagonists are enough like the natural neurotransmitter to occupy its receptor
site and block its effect, as in Figure 2.6c¢, but are not similar enough to stimulate the
receptor (rather like foreign coins that fit into, but wonOt operate, a soda or candy ma-
chine). Curare, a poison certain South American Indians have applied to hunting-dart
tips, occupies and blocks ACh receptor sites, leaving the neurotransmitter unable to
affect the muscles. Struck by one of these darts, an animal becomes paralyzed.

BEFORE YOU MOVE ON .

I ASK YOURSELF

Can you recall a time when the endorphin response may have protected you from feeling

extreme pain?

I TESTYOURSELF1L

How do neurons communicate with one another?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




4: What are the functions of the nervous systemOs main divisions?

©00000000000000000000000000000000000000000000000000000000000000 eeccccccce eeccccccce eeccccce,

©000000000000000000000000000000000000000000000000000000000,
—_—
©000000000000000000000000000000000000000000000000000000000°

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000°

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000







©00000000000000000000000000000000000000000000000000000000000000000000000000000000000,

000000000000000000000000000000000000000000,

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000°

®e0ccccccscscccccsscccccsssssscsccsscnscce®




Does our nervous systemOs designNwith its synaptic gaps that chemical messe
ecules cross in an imperceptibly brief instantNsurprise you? Would you have deq
yourself differently?

|

How does information flow through your nervous system as you pick up a fork? (
summarize this process?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

5. How does the endocrine systemNthe bodyOs slower information
systemNtransmit its messages?




:zadrenal glands

2 pituitary gland




!
Can you remember feeling an extended period of discomfort after some particul
stressful event? How long did those feelings last?

!
Why is the pituitary gland called the Omaster glandO?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




6: How do neuroscientists study the brainOs connections to behavior

and mind?




7. What are the functions of important lower-level brain structures?



::PET (positron emission tomogra-
phy) scan

::MRI (magnetic resonance imaging)

::fMRI (functional MRI)

. brainstem

::medulla

:reticular formation
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The Amygdala
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::limbic system

:zamygdala
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Cerebral cortex:
ultimate control and

information-processing
center

Hypothalamus:
controls maintenance
functions such as eating;

helps govern endocrine
system; linked to emotion
and reward

Amygdala:
linked to
emotion

Hippocampus:
linked to
memory
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8: What functions are served by the various cerebral cortex regions?



Motor Functions

;. motor cortex

¥ Demonstration:  Try moving your
right hand in a circular motion, as if
polishing a table. Now start your right
foot doing the same motion
synchronized with the hand. Now
reverse the foot motion (but not the
hand). Tough, huh? But easier if you
try moving the  left foot opposite to
the right hand. The left and right limbs
are controlled by opposite sides of the
brain. So their opposed activities
interfere less with each other. ¥




+#
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::sensory cortex

Sensory Functions

R RN R RY




:;association areas

Association Areas




9: To what extent can a damaged brain reorganize itself?



Ineurogenesis




10: What do split brains reveal about the functions of our two brain

hemispheres?










¥ Question: If we flashed a red light
to the right hemisphere of a person
with a split brain and flashed a green
light to the left hemisphere, would
each observe its own color? Would
the person be aware that the colors
differ? What would the person
verbally report seeing? ¥

‘Ugal9) 'ON 'SsA SIaMsuy

Right-Left Differences in the Intact Brain




11: How does handedness relate to brain organization?




¥ Evidence that challenges a genetic
explanation of handedness:
Handedness is one of but a few traits
that genetically identical twins are
not especially likely to share (Halpern
& Coren, 1990). ¥

Is Handedness Inherited?

So, Is It All Right to Be Left-Handed?




How might you feel with two separate brain hemispheres, both of which controllg
thoughts and actions but one of which dominated your consciousness and speef
might that affect your sense of self, as one indivisibnpers

Within what brain region would damage be most likedisrupt your ability to skip
rope? Your ability to sense tastes or sounds? In what brain region would damag
leave you in a coma? Without the very breath and heartbeat of life?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.
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Terms and Concepts to Remember







THE BRAIN AND
¢ ONSCIOUSNESS

SLEEP AND DREAMS

HYPNOSIS

DRUGS AND
CONSCIOUSNESS

NEAR-DEATH
EXPERIENCES




1: What is the Odual processingO being revealed by todayOs cognitive

neuroscience?

.........................................................................................



Dual Processing

::cognitive neuroscience

::dual processing







2: How much information do we consciously attend to at once?







Can you recall a recent time when, your attention focused on one thing, you wereg|
ous to something else (perhaps to pain, to someoneQOs approach, or to backgrou

What are the mindOs two tracks, as revealed by studies pfa@dssingO?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




3: How do our biological rhythms influence our daily functioning

and our sleep and dreams?



Suprachiasmatic  Pineal
nucleus gland  Melatonin
production
suppressed Melatonin
produced

7

$
IS

%\0

4. What is the biological rhythm of our sleep?
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¥ Horses, which spend 92 percent of
each day standing and can sleep
standing, must lie down for REM
sleep (Morrison, 2003). ¥

¥ People rarely snore during dreams.
When REM starts, snoring stops. ¥

.........................................................




5. How does sleep loss affect us?



......




Cornell University psychologist James Maas reports that most students suffer the consequences
of sleeping less than they should. To see if you are in that group, answer the following true-false

questions:

. I need an alarm clock in order to wake up at the ap propriate time.

If you answered OtrueO to three or more items, you prdably are not getting enough sleep. To
determine your sleep needs, Maas recommends that you Ogo to bed 15 minutes earlier than
usual every night for the next weekNand continue this practice by adding 15 more minutes each
weekNuntil you wake without an alarm clock and feel alert all day.O (Quiz reprinted with permis-
sion from James B. Maas,Power sleep: The revolutionary program that prepares your mind and
body for peak performance [New York: HarperCollins, 1999].)




6. What is sleepOs function?



7. What are the major sleep disorders?






.........................................................................................

8: What do we dream?



u b




9: What is the function of dreams?







I
DREAM THEORIES

Theory Explanation Critical Considerations

In some countries, such as Britain, the school day for teenagers runs from about
A.M. to 4:00rM. In other countries, such as the United States, the teen school da
runs from 8:0@.m. to 3:00rM., or even 7:3@.m. to 2:30rm. Early to rise isnOt makin
kids wise, say criticsNitOs making them sleepy. For optimal alertness and well-b
teens need 8 to 9 hours of sleep a night. So,cshatly/-start schools move to a late

start time, even if it requires buying more buses or switching start time with ele
schools? Or is this impractical, and would it do little to remedy the tired-teen prof

!
Are you getting enough sleep? What might you ask yourself to answer this ques

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




10: What is hypnosis, and what powers does a hypnotist have over

a hypnotized subject?







11: Is hypnosis an extension of normal consciousness or an altered

State?
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Attention is diverted
from a painful ice
bath. How?

Divided-consciousness Social influence

theory: theory:

Hypnosis has caused a The subject is so caught
split in awareness. up in the hypnotized role

that she ignores the cold.
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YouOve read about two examples of dissociatedesmsss: talking while typing, an
thinking about something else while reading a child a bedtime story. Can you thi
another example that you have experienced?

When is the use of hypnosis potentially harmful, and when can hypnosis be used

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




12: What are tolerance, dependence, and addiction, and what are

some common misconceptions about addiction?




.........................................................................................

13: What are depressants, and what are their effects?
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:::depressants




¥ A University of lllinois campus
survey showed that before sexual
assaults, 80 percent of the male
assailants and 70 percent of the
female victims had been drinking
(Camper, 1990). Another survey of
89,874 American collegians found
alcohol or drugs involved in 79
percent of unwanted sexual
intercourse experiences (Presley et
al, 1097) ¥

Barbiturates

. barbiturates

::opiates Opiates




14: What are stimulants, and what are their effects?
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Neurotransmitters carry a message from a The sending neuron normally reabsorbs By binding to the sites that normally reabsorb

sending neuron across a synapse to receptor excess neurotransmitter molecules, a neurotransmitter molecules, cocaine blocks

sites on a receiving neuron. process called reuptake. reuptake of dopamine, norepinephrine, and
serotonin (Ray & Ksir, 1990). The extra
neurotransmitter molecules therefore remain
in the synapse, intensifying their normal mood-
altering effects and producing a euphoric rush.
When the cocaine level drops, the absence of
these neurotransmitters produces a crash.
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15: What are hallucinogens, and what are their effects?







A GUIDE TO SELECTEDPSYCHOACTIVEDRUGS

Drug Type Pleasurable Effects Adverse Effects

16: Why do some people become regular users of consciousness-

altering drugs?




oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo




oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

TABLE 3.4

FacTs ABouT OHGHERO BBUCATION




Drinking dominates university parties when students overestimate other students
enthusiasm for alcohol. Do you think such misperceptions exist on your campus
might you find out?

A U.S. government survey of 27,616 current or former alcohol drinkers found tha
percent of those who began drinking before age 15 grew dependent on alcohol.

same was true of only 10 percent of those who first inbibed at ages 21 or 22 (Gr
Dawson, 1998). What possible explanations might there be for this correlation bg
early use and later abuse?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

17: What are near-death experiences, and what is the controversy
over their explanation?







Does your understanding of mind-brain science and your personal philosophy o
incline you toward acceptance or denial of the Onear-death experienceO?

In what ways are near-death experiences similar to drug-induced hallucinations?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.
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Terms and Concepts to Remember







BEHAVIOR GENETICS:
PREDICTING INDIVIDUAR
DIFFERENCES

EVOLUTIONARY
PSYCHOLOGY:
UNDERSTANDING
HUMAN NATURE

PARENTS AND PEERS

CULTURAL INFLUENCEH}

GENDER DEVELOPMENY

........

REFLECTIONS ON
NATURE AND NURTURH;




1: What are genes, and how do behavior geneticists explain our

individual differences?



©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

proeen




€00 00000000000000000000000000000000000000000000000000000000000,
.

)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

®0c000000000000000000000000000000000

©0000000000000000000000000000000000000000000000000000000000000°

.




.......

............................................

coee

¥ Sweden has the worldOs largest
national twin registryN140,000 living
and dead twin pairsNwhich form part
of a massive registry of 600,000
twins currently being sampled in the
worldOs largest twin study
(Wheelwright, 2004;
www.genomeutwin.org). ¥

¥ Twins Lorraine and Levinia
Christmas, driving to deliver
Christmas presents to each other
near Flittham, England, collided
(Shepherd, 1997). ¥

¥ Bouchard®s famous twin research
was, appropriately enough,

conducted in Minneapolis, the OTwin
CityO (with St. Paul), and home to the
Minneapolis Twins baseball team.

¥










2: What is heritability, and how does it relate to individuals and

groups?







3: What is the promise of molecular genetics research?



Would you want genetic tests on your unborn offgrihat would you do if you
knew your child would be destined for hemophilia? A learning disability? A high
depression? Do you think society would benefit or lose if such embryos were ab

What isheritability?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

4: How do evolutionary psychologists use natural selection to
explain behavior tendencies?




KK KK

Natural Selection and Adaptation

Evolutionary Success Helps Explain Similarities

> mutation




¥ Despite high infant mortality and
rampant disease in past millennia,
not one of your countless ancestors
died childless. ¥

¥ Those who are troubled by an
apparent conflict between scientific
and religious accounts of human
origins may find it helpful to recall
(Chapter 1) that different perspectives
of life can be complementary. For
example, the scientific account
attempts to tell us when and how;
religious creation stories usually aim

to tell about an ultimate who and why.
As Galileo explained to the Grand
Duchess Christina, OThe Bible teaches
how to go to heaven, not how the
heavens go.0 ¥




5: How might an evolutionary psychologist explain gender

differences in mating preferences?



::gender




6: What are the key criticisms of evolutionary psychology?




Whose reasoning do you find most persuasiveNthat of evolutionary psychologist
their critics? Why?

What are the three main criticisms of the evolutionarynetipla of human sexuality?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

7. To what extent are our lives shaped by early stimulation, by
parents, and by peers?
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¥ Even among chimpanzees, when
one infant is hurt by another, the

victimOs mother will often attack the
offender®s mother (Goodall, 1968).

¥
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To what extent, and in what ways, have your pedrgamr parents helped shape wh
you are?

To predict whether a teenager smokes, ask how many of e fréemds smoke. One|
explanation for this correlation is peer influeMtatOs another?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

8: How do cultural norms affect our behavior?




Variation Across Cultures




9: How do individualist and collectivist cultural influences affect

people?




........................................................




Independent (identity from individual traits)

Discover and express oneOs uniqueness

MeNpersonal achievement and fulfillment; rights and UsNgroup goals and solidarity; social responsi
liberties; self-esteem d relationships; family dut

Sources: Adapted from Thomas Schoeneman (1994) and Harry Triandis (1994).

Culture and Child-Rearing

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000 00
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Cultures vary




Which concept best describes youNcollectivist or individualist? Do you fit compl
either category, or are you sometimes a collectivist and sometimes an individual

How do individualist and collectivist cultures differ?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




10: What are some ways in which males and females tend to be

alike and to differ?

Number
of people

Lower scores Higher score:
Self-esteem scores



:;aggression

¥ WomenOs 2008 representations in
national parliaments ranged from 9%
in the Arab States to 17% in the
United States and 24% in Canada to
41% in Scandinavia (IPU, 2008). ¥




sececofeccscsesecscscsecesscsesesssscsescsscscscsene

eesesecesssscssscscsce

¥ Question: Why does it take 200
million sperm to fertilize one egg?
Answer: Because they wonOt stop for
directions. ¥




11. How do nature and nurture together form our gender?







The Nurture of Gender

....................................................







Do you consider yourself strongly gender typedtetrongly gender typed? What
factors do you think have contributed to your feelings of masculinity or femininity

What are gender roles, and what do their variations tell us about our human cap
learning and adaptation?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.
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How have your heredity and your environment influencedombare today? Can you
recall an important time when you determined your own fate in a way that was a|
with pressure you felt from either your heredity or your environment?

How does the biopsychosocial approach explain our individual development?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.
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Terms and Concepts to Remember







Close-UgAutism and
OMind-BlindnessO




Prenatal Development




2. What are some newborn abilities, and how do researchers

explore infants® mental abilities?

#H



!
Are you surprised by the news of infants® competencies? Or did you Oknow it @

Your friendNa regular drinkerNhopes to become preégo®n and has stopped
drinking. Why is this a good idea? What negative effectsaitighol consumed durin
pregnancy have on a developing child?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




3: During infancy and childhood, how do the brain and motor skills

develop?

At birth 3 months 15 months

®00000000000000000000000000000000000000000000000000000 °



¥In the eight years following the 1994
launch of a U.S. OBack to SleepO
educational campaign, the number of
infants sleeping on their stomachs
dropped from 70 to 11 percentNand
SIDS (Sudden Infant Death Syndrome)
deaths fell by half (Braiker, 2005). ¥

!

¥ Can you recall your first day of
preschool (or your third birthday

party)? ¥




4: From the perspective of Piaget and of todayOs researchers, how

does a childOs mind develop?







PiagetOs Theory and Current Thinking

Birth to nearly 2 years

2 to about 6 or 7 years

About 7 to 11 years

About 12 th
adulthood

Sensorimotor

Experiencing the world through
senses and actions (looking, hearing,
touching, mouthing, and grasping)

Preoperational

Representing things with words and
images; using intuitive rather than
logical reasoning

Concrete operational

Thinking logically about concrete
events; grasping concrete analogies
and performing arithmetical
operatio

Formal operational
Abstract reasoning

¥ Object permanence
¥ Stranger anxiety

¥ Pretend play
¥ Egocentrism

¥ Conservation
¥ Mathematical
transformations

¥ Abstract logic
¥ Potential for mature
moral reasoning

::schema

:zassimilation

:zaccommaodation

::sensorimotor stage

::object permanence

Sensorimotor Stage

Object permanence
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Preoperational Stage

¥ Question: If most 2 U-year-olds do
not understand how miniature toys
can symbolize real objects, should
anatomically correct dolls be used
when questioning such children
about alleged physical or sexual
abuse? Judy DelLoache (1995)

Egocentrism reports that Overy young children do
not find it natural or easy to use a
doll as a representation of
themselves.O ¥

:: preoperational stage

::conservation

:zegocentrism




¥ Use your finger to trace a capital E
on your forehead. When Adam
Galinsky and his colleagues (2006)
invited people to do that, they were
more egocentricNless likely to draw
it from the perspective of someone
looking at themNif they were first
made to feel powerful. Other studies
confirm that feeling powerful reduces
peopleOs sensitivity to how others
see, think, and feel. ¥

Theory of Mind




Concrete Operational Stage

Formal Operational Stage
::theory of mind

::concrete operational stage

::formal operational stage




Autism and OMind-BlindnessO

This speech-language pathologist is helping a boy with
autism learn to form sounds and words. Autism, which afflicts

four boys for every girl, is marked by deficient social communica-
tion and difficulty in grasping othersO states of mind.




Transported into a world of emotion

Accuracy
scores

After intervention,
children with autism
become better able

to identify which
facial emotion matched
the context.
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5. How do parent-infant attachment bonds form?




¥ Lee Kirkpatrick (1999) reports that
for some people a perceived
relationship with God functions as do
other attachments, by providing a
Familiarity secure base for exploration and a
safe haven when threatened. ¥

eecesscscscsssocheoscscsccscscsccscccscccsns sescccces

i stranger anxiety

::attachment
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e :: critical period

::imprinting




6: How have psychologists studied attachment differences, and

what have they learned?
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7. Do parental neglect, family disruption, or day care affect

childrenOs attachments?




Disruption of Attachment

Does Day Care Affect Attachment?

........................................................




8: How do childrenOs self-concepts develop, and how are childrenOs

traits related to parenting styles?
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::self-concept




Can you recall a time when you misheard some song lyrics becassinyitated
them into your owschema (For hundreds of examples of such, visit
www.kissthisguy.com.)

Use PiagetOs first three stages of cognitive development to explain why young g
are not just miniature adults in the way they think.

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.




9: What physical changes mark adolescence?
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