C PP I PO PO EONOBEPOOOOONODE ORI IO ETI ORI RO POEOTITIIOPEORORNIPOTOTRIIOIPIEOPIOIORPPOEORROIODOEOE PSS C"“....U...

MYERS® PS’ LOGY FOR AP*

.I.II.I.I.I.I.I.III.IIII.III.I.... - e | l.l.lll.lll....l”‘l LR RN NN

and/or owned by the College

Board, which was not involved

in the production of, and does
_not endorse, this p




David G. Myers

Hope College
Holland, Michigan

*AP is a trademark registered
and/or owned by the College
Board, which was not involved
in the production of, and does

not endorse, this product. WO RTH PU B L I SH E RS



This page was intentionally left blank


User
Zone de texte 
This page was intentionally left blank


Credits for timeline photos, inside front and back covers (by date): 1637, Corbis-Bettmann; 1808,
Hulton Archive/Getty Images; 1859, Granger Collection; 1878, 1879, 1890, Brown Brothers; 1893,
1894, Wellesley College Archives; 1898, Yale University Library; 1905, Sovfoto; 1913, 1920, 1933,
1939, Archives of the History of American Psychology, University of Akron; 1924, Larsen/Watson
Papers, Archives of the History of American Psychology, University of Akron; 1938, Bettmann/
Corbis; 1945, Corbis; 1951, Courtesy of Carl Rogers Memorial Library; 1954, Ted Polumbaum/Life
magazine, © 1968 TimeWarner, Inc.; 1959, Chris Felver/Archive Images; 1963, Courtesy of CUNY
Graduate School and University Center; 1966 (Johnson), Bettmann/Corbis; 1966, Courtesy of John
Garcia; 1969, Courtesy of Albert Bandura, Stanford University; 1974, Russell Fernald, Courtesy of
the Stanford University News Service; 1979, Courtesy of Elizabeth Loftus, University of California,
Irvine; 1981, Courtesy of the Archives, California Institute of Technology; 1987: Courtesy of Laurel
Furumoto; 1993, Chet Snedden/American Airlines Corporate Communications.

Grateful acknowledgment is given for permission to reprint the following photos: p. xxxii: Ant Strack/

Corbis; p. 18: Gerhard Westrich/laif/Redux; p. 50: Image Source/Corbis; p. 114: Bloomimage/

Corbis; p. 174: Anthony-Masterson/Getty Images; p. 214: David Young-Wolff/Photo Edit; p.

254: Janine Wiedel Photolibrary/Alamy; p. 326: Chris Hyde/Getty Images; p. 410: Todd Wright/
Jupiterimages; p. 478: Howard Pyle/zefa/Corbis; p. 522: Jeremy Woodhouse/Getty Images; p. 560:

Corbis; p. 604 Olivier Voisin/Photo Researchers, Inc.; p. 642: Rolf Bruderer/Corbis.

NOTE TO ELECTRONIC BOOK USERS: An image was deleted from printed book due to copyright restrictions.

Senior Publisher: Catherine Woods

Senior Acquisitions Editor: Kevin Feyen
Development Editors: Christine Brune, Trish Morgan
Executive Marketing Manager: Cindi Weiss
Marketing Manager: Nicole Sheppard

Executive Editor: Ann Heath

Media and Supplements Editor: Peter Twickler
Associate Managing Editor: Tracey Kuehn

Production Manager: Sarah Segal

Photo Editor: Bianca Moscatelli

Photo Researchers: Jacqui Wong and Donna Ranieri
Art Director: Babs Reingold

Interior Designers: Lissi Sigillo and Lyndall Culbertson
Cover Designer: Lyndall Culbertson

[llustration Coordinator: Bill Page

[llustrations: TSI Graphics, Keith Kasnot

Composition: GLC (General Learning Communications)—Elissa Chamberlain, Gregory Ledger,
Kristen Naffah

Printing and Binding: RR Donnelley

Cover Illustration: Rafael Lopez
Library of Congress Control Number: 2010921793

ISBN-13: 978-1-4292-4436-7
ISBN-10: 1-4292-4436-4

© 2011 by Worth Publishers

All rights reserved.

Printed in the United States of America
First printing 2010

All royalties from the sale of this book are assigned to the David and Carol Myers Foundation, which
exists to receive and distribute funds to other charitable organizations.

Worth Publishers
41 Madison Avenue
New York, NY 10010

www.worthpublishers.com


www.worthpublishers.com

TO MY BFW HIGH SCHOOL TEAM FRIENDS
with gratitude for their wonderful support



This page intentionally left blank



About the Author

David Myers received his psychology Ph.D. from the

University of lowa. He has spent his career at Hope

College, Michigan, where he has taught dozens of
introductory  psychology sections. Hope College
students have invited him to be their commencement
speaker and voted him “outstanding professor.”
Myers' scientific articles have, with support from
National Science Foundation grants, appeared in

more than two dozen scientific periodicals, including

Science, American Scientist, Psychological Science,
and the American Psychologist. In addition to his
scholarly writing and his textbooks for introductory and
social psychology, he also digests psychological science
for the general public. His writings have appeared in
three dozen magazines, from Today’s Education to
Scientific American. He also has authored five general
audience books, including The Pursuit of Happiness
and Intuition: Its Powers and Perils. Drawing on his
experience, Myers has written articles and a book (A
Quiet World) about hearing loss, and he is advocating a
transformation in American assistive listening technology
(see www.hearingloop.org).

David Myers has chaired his city's Human Relations
Commission, helped found a thriving assistance center
for families in poverty, and spoken to hundreds of
college, community, and high school groups (including
a recent AP Psychology Reading). He also served on
the American Psychological Association’s working
group that created the 2010 revision of the National
Standards for High School Psychology Curricula.

He bikes to work year-round and plays pickup
basketball daily. David and Carol Myers have raised two
sons and a daughter. In 2009, Dave and three of his
family hiked Scotland’s 95-mile West Highland Way.



Vi

Briet Contents

XV

18

50

66
94

14

174

214

254

298

326

366

410

478

522

560

604

642

PREFACE

UNIT 1
Psychology’s History and Approaches

UNIT 2
Research Methods: Thinking Critically With
Psychological Science

UNIT 3

Biological Bases of Behavior:

3A—Neural Processing and the Endocrine
System

3B—The Brain

3C—Genetics, Evolutionary Psychology, and
Behavior

UNIT 4
Sensation and Perception

UNIT 5
States of Consciousness

UNIT 6
Learning

UNIT 7
Cognition:
7A—Memory

7B—Thinking, Problem Solving, Creativity, and
Language

UNIT 8
Motivation and Emotion:
8A—Motivation

8B—Emotions, Stress, and Health

UNIT 9
Developmental Psychology

UNIT 10
Personality

UNIT T
Testing and Individual Differences

UNIT 12
Abnormal Psychology

UNIT 13
Treatment of Psychological Disorders

UNIT 14
Social Psychology



E-1

G-1
GE-1
R-1
NI-1
SI-1

APPENDIX A:
Careers In Psychology

APPENDIX B:
Psychology at Work

APPENDIX C:
Promoting Health

APPENDIX D:
Animal Thinking and Language

APPENDIX E:
Answers to Test Yourself Questions

GLOSSARY

GLOSARIO EN ESPANOL
REFERENCES

NAME INDEX

SUBJECT INDEX




This page intentionally left blank



Contents

Preface xv

UNIT 1
Psychology’s History and Approaches

What Is Psychology? 2
Psychology’s Roots 2
Psychological Science Develops 6

Contemporary Psychology 8
Psychology’s Biggest Question 8
Psychology’s Three Main Levels of Analysis 9
Psychology’s Subfields 12

CLOSE=UP Tips for Studying Psychology 14

18

UNIT 2

Research Methods: Thinking Critically With
Psychological Science

The Need for Psychological Science 19
Did We Know It All Along? Hindsight Bias 20
Overconfidence 21

The Scientific Attitude 22

Critical Thinking 24

How Do Psychologists Ask and Answer Questions? 24
The Scientific Method 25

Description 26

Correlation 29

Experimentation 34

Statistical Reasoning in Everyday Life 37
Describing Data 37
Making Inferences 40

ix



X CONTENTS

Frequently Asked Questions About Psychology 42
Psychology Applied 42
Ethics in Research 44

UNIT 3
Biological Bases of Behavior

3A—Neural Processing and
the Endocrine System

Neural Communication 52

Neurons 53

How Neurons Communicate 55

How Neurotransmitters Influence Us 55

The Nervous System 59
The Peripheral Nervous System 59
The Central Nervous System 60

The Endocrine System 62
3B—The Brain

The Tools of Discovery: Having Our Head Examined 67
Recording the Brain’s Electrical Activity 67
Neuroimaging Techniques 68

Older Brain Structures 69
The Brainstem 69

The Thalamus 70

The Cerebellum 70

The Limbic System 71

The Cerebral Cortex 74
Structure of the Cortex 74
Functions of the Cortex 74
Language 80

The Brain’s Plasticity 82

Our Divided Brain 83
Splitting the Brain 83

Right-Left Differences in the Intact Brain 86
CLOSE-UP Brain Organization and Handedness 88
The Brain and Consciousness 89

Cognitive Neuroscience 89

Dual Processing 90

The Two-Track Mind 90

3C—Genetics, Evolutionary Psychology,
and Behavior

Behavior Genetics: Predicting Individual Differences 95
Genes: Our Codes for Life 95

Twin and Adoption Studies 96

Heritability 100

Gene-Environment Interaction 101

The New Frontier: Molecular Genetics 102

Evolutionary Psychology: Understanding Human
Nature 103

Natural Selection and Adaptation 103

Evolutionary Success Helps Explain Similarities 104

An Evolutionary Explanation of Human Sexuality 105
Critiquing the Evolutionary Perspective 107

Reflections on Nature and Nurture 108

114
UNIT 4
Sensation and Perception

Sensing the World: Some Basic Principles 116
Selective Attention 117

Thresholds 120

Sensory Adaptation 123

Vision 124

The Stimulus Input: Light Energy 124
The Eye 126

Visual Information Processing 128
Color Vision 132

Hearing 133

The Stimulus Input: Sound Waves 134
The Ear 135

Hearing Loss and Deaf Culture 138
CLOSE-UP Living in a Silent World 139

Other Senses 141
Touch 141
Pain 142
Taste 146
Smell 148

Perceptual Organization 151
Form Perception 151

Depth Perception 153

Motion Perception 155



Perceptual Constancy 156

Perceptual Interpretation 159

Sensory Deprivation and Restored Vision 159
Perceptual Adaptation 160

Perceptual Set 161

Is There Extrasensory Perception? 166
Claims of ESP 166

Premonitions or Pretensions? 166

Putting ESP to Experimental Test 167

174
UNIT 5
States of Consciousness

Sleep and Dreams 176
Biological Rhythms and Sleep 177
Why Do We Sleep? 181

Sleep Disorders 185

Dreams 187

Hypnosis 192
Facts and Falsehoods 192
Explaining the Hypnotized State 194

Drugs and Consciousness 197
Dependence and Addiction 197
Psychoactive Drugs 198
Influences on Drug Use 208

214
UNIT 6
Learning

How Do We Learn? 215

Classical Conditioning 218
Pavlov’s Experiments 218

CONTENTS Xi

Extending Pavlov’s Understanding 223
Pavlov’s Legacy 226
CLOSE-UP Trauma as Classical Conditioning 228

Operant Conditioning 228

Skinner’s Experiments 229

Extending Skinner’s Understanding 235

Skinner’s Legacy 238

CLOSE-UP Training Our Partners 240

Contrasting Classical and Operant Conditioning 240
CLOSE-UP Biofeedback 241

Learning by Observation 242

Mirrors in the Brain 243

Bandura’s Experiments 244

Applications of Observational Learning 245

254
UNIT 7
Cognition

7A—Memory
The Phenomenon of Memory 255

Information Processing 257
Encoding: Getting Information In 258
Storage: Retaining Information 265
Retrieval: Getting Information Out 274

Forgetting 278

Encoding Failure 280

Storage Decay 280

Retrieval Failure 282

CLOSE-UP Retrieving Passwords 283

Memory Construction 285

Misinformation and Imagination Effects 285

Source Amnesia 287

Discerning True and False Memories 287

Children’s Eyewitness Recall 289

Repressed or Constructed Memories of Abuse? 290

Improving Memory 293

7B—Thinking, Problem Solving, Creativity,
and Language

Thinking 298

Concepts 298

Solving Problems 300



xii CONTENTS

Making Decisions and Forming Judgments 303

THINKING CRITICALLY ABOUT The Fear Factor—Do We Fear the
Right Things? 308

Language 313

Language Structure 313

Language Development 315

Thinking and Language 319
Language Influences Thinking 319
Thinking in Images 321

UNIT 8
Motivation and Emotion

8A—Motivation

Motivational Concepts 328

Instincts and Evolutionary Psychology 328
Drives and Incentives 329

Optimum Arousal 329

A Hierarchy of Motives 330

Hunger 331

The Physiology of Hunger 332

The Psychology of Hunger 335
Obesity and Weight Control 340
CLOSE-UP Waist Management 347

Sexual Motivation 348
The Physiology of Sex 349
The Psychology of Sex 351
Adolescent Sexuality 352
Sexual Orientation 354

The Need to Belong 359

8B—Emotions, Stress, and Health
Theories of Emotion 366

Embodied Emotion 369

Emotions and the Autonomic Nervous System 369
Physiological Similarities Among Specific Emotions 370
Physiological Differences Among Specific Emotions 370
Cognition and Emotion 372

THINKING CRITICALLY ABOUT Lie Detection 372

Expressed Emotion 377
Detecting Emotion 377
Gender, Emotion, and Nonverbal Behavior 379

Culture and Emotional Expression 380
The Effects of Facial Expressions 383

Experienced Emotion 384
Fear 385

Anger 387

Happiness 389

CLOSE-UP How to Be Happier 395

Stress and Health 397

Stress and lliness 397

Stress and the Heart 401

Stress and Susceptibility to Disease 403

410

UNIT 9
Developmental Psychology

Prenatal Development and the Newborn 411
Conception 411

Prenatal Development 412

The Competent Newborn 413

Infancy and Childhood 415

Physical Development 415

Cognitive Development 417

CLOSE-UP Autism and “Mind-Blindness” 424
Social Development 426

Gender Development 435

Parents and Peers 441
Parents and Early Experiences 441
Peer Influence 444

Adolescence 445
Physical Development 445
Cognitive Development 448
Social Development 450
Emerging Adulthood 453

Adulthood 455

Physical Development 455
Cognitive Development 461
Social Development 465

Reflections on Three Major Developmental Issues 471
Nature and Nurture 472

Continuity and Stages 472

Stability and Change 473



478

UNIT 10
Personality

The Psychoanalytic Perspective 480

Exploring the Unconscious 480

The Neo-Freudian and Psychodynamic Theorists 484
Assessing Unconscious Processes 485

Evaluating the Psychoanalytic Perspective 487

The Humanistic Perspective 490
Abraham Maslow’s Self-Actualizing Person 491
Carl Rogers’ Person-Centered Perspective 491
Assessing the Self 492

Evaluating the Humanistic Perspective 492

The Trait Perspective 493
Exploring Traits 494
Assessing Traits 496

The Big Five Factors 497

THINKING CRITICALLY ABOUT How to Be a “Successful”
Astrologer or Palm Reader 498

Evaluating the Trait Perspective 500

The Social-Cognitive Perspective 503
Reciprocal Influences 503

Personal Control 505

CLOSE-UP Toward a More Positive Psychology 508
Assessing Behavior in Situations 509

Evaluating the Social-Cognitive Perspective 510

Exploring the Self 511

The Benefits of Self-Esteem 512
Self-Serving Bias 513

Culture and the Self 516

CONTENTS Xxiii

522

UNIT 11
Testing and Individual Differences

What Is Intelligence? 524

Is Intelligence One General Ability or Several Specific
Abilities? 524

Emotional Intelligence 528
Is Intelligence Neurologically Measurable? 529

Assessing Intelligence 532

The Origins of Intelligence Testing 532
Modern Tests of Mental Abilities 535
Principles of Test Construction 536

The Dynamics of Intelligence 539
Stability or Change? 539
Extremes of Intelligence 541

Genetic and Environmental Influences on
Intelligence 544

Twin and Adoption Studies 544

Heritability 546

Environmental Influences 546

Group Differences in Intelligence Test Scores 548
The Question of Bias 554

560

UNIT 12
Abnormal Psychology

Perspectives on Psychological Disorders 562
Defining Psychological Disorders 562

THINKING CRITICALLY ABOUT ADHD—Normal High Energy or
Genuine Disorder? 563

Understanding Psychological Disorders 564
Classifying Psychological Disorders 565

CLOSE-UP The “un-DSM”—A Diagnostic Manual of Human
Strengths 567

Labeling Psychological Disorders 567



Xiv CONTENTS

THINKING CRITICALLY ABOUT Insanity and Responsibility 569

Anxiety Disorders 569
Generalized Anxiety Disorder 570
Panic Disorder 570

Phobias 571

Obsessive-Compulsive Disorder 571
Post-Traumatic Stress Disorder 572
Understanding Anxiety Disorders 574

Somatoform Disorders 576

Dissociative Disorders 577
Dissociative Identity Disorder 578
Understanding Dissociative Identity Disorder 578

Mood Disorders 579

Major Depressive Disorder 580
Bipolar Disorder 581
Understanding Mood Disorders 582
CLOSE-UP Suicide 584

Schizophrenia 589

Symptoms of Schizophrenia 590

Onset and Development of Schizophrenia 591
Understanding Schizophrenia 592

Personality Disorders 596
Antisocial Personality Disorder 597
Understanding Antisocial Personality Disorder 597

Rates of Psychological Disorders 599

604
UNIT 13
Treatment of Psychological Disorders

The Psychological Therapies 606
Psychoanalysis 606

Humanistic Therapies 609
Behavior Therapies 610
Cognitive Therapies 614

Group and Family Therapies 617

Evaluating Psychotherapies 619
Is Psychotherapy Effective? 619

THINKING CRITICALLY ABOUT “Regressing” From Unusual to
Usual 621

The Relative Effectiveness of Different Therapies 622
Evaluating Alternative Therapies 623

Commonalities Among Psychotherapies 625

Culture and Values in Psychotherapy 626

CLOSE-UP A Consumer’s Guide to Psychotherapists 627

The Biomedical Therapies 628
Drug Therapies 628

Brain Stimulation 632
Psychosurgery 635

Therapeutic Life-Style Change 636

Preventing Psychological Disorders 637

642
UNIT 14
Social Psychology

Social Thinking 643

Attributing Behavior to Persons or to Situations 644

Attitudes and Actions 646

CLOSE-UP Abu Ghraib Prison—An “Atrocity-Producing
Situation”? 649

Social Influence 650

Conformity and Obedience 650

Group Influence 657

Cultural Influence 661

The Power of Individuals 663

Social Relations 664

Prejudice 664

CLOSE-UP Automatic Prejudice 666
Aggression 670

CLOSE-UP Parallels Between Smoking Effects and Media Violence
Effects 676

Attraction 678

CLOSE-=UP Online Matchmaking and Speed Dating 679
Altruism 685

Conflict and Peacemaking 688

APPENDIX A: Careers in Psychology,
by Jennifer Zwolinski A-1

APPENDIX B: Psychology at Work B-1

APPENDIX C: Promoting Health C-1

APPENDIX D: Animal Thinking and Language D-1
APPENDIX E: Answers to Test Yourself Questions E-1
Glossary G-1

Glosario en espanol GE-1

References R-1

Name Index NI-1

Subject Index SI-1



Preface

he Advanced Placement (AP) Psychology course represents a

wonderful opportunity for high school students to be chal-

lenged by the rigor of a college-level course, while learning
life-relevant, mind-expanding concepts from the humanly sig-
nificant discipline of psychology. It has been exciting to watch
the explosive growth of the AP Psychology course! From its mod-
est beginning in 1992, AP Psychology course enrollments have
soared, and continue to soar. In 2009, 151,006 students from
4,989 high schools took the AP Exam (FIGURE 1).

150,000 131,00¢
Number !

of students 125,000

100,000
75,000
50,000

25,000
3,916

0
1993 1997 2001 2005 2009
Year AP Exam was taken

» FIGURE 1 Number of AP Psychology Exam-Takers

Many AP Psychology teachers and their students have used
my regular college text for this course (complete with its ref-
erences to dorm life, professors, and memories from the “old
days” in high school). As a result, I've been fortunate to have
heard lots of helpful feedback, some of which has pertained to
the special demands of the AP course and Exam, and some to
the high school environment (where students won'’t connect
with examples that assume college surroundings). And thus
was born the vision for this new Psychology for AP*. This col-
lege-level, AP-focused, and high school-appropriate text offers

® an organization that precisely matches the 14-unit Col-
lege Board course outline.

® high school-specific examples and photos.

e extended exam-related content as advised by a stellar panel
of leaders in the teaching of high school psychology, includ-
ing our focus group participants (listed later in this Preface)
and our Editorial Advisory Board members (see next page).

e AP-style questions (15 multiple-choice practice questions
and one free-response question—all in AP Exam format—
for the end of each unit).

e a3 wraparound Teacher’s Edition, created by Amy Fineburg
(Oak Mountain High School, AL), with annotated teach-
ing tips and resources.

*AP is a trademark registered and/or owned by the College Board, which was not
involved in the production of, and does not endorse, this product.
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e an AP-format Test Bank, created by John Brink (Calvin College), Robert
McEntarffer (Lincoln Public Schools, NE), Kristin Whitlock (Viewmont High
School, UT), and Alan Feldman (Glen Rock High School, NJ).

For this edition, I was fortunate to have Charlie Blair-Broeker (Cedar Falls
High School, IA) and Randy Ernst (Lincoln Public Schools, NE) as special con-
sultants throughout the development process—from conception of the idea to
completion of the final project. They each offered numerous suggestions for mak-
ing examples even more relevant and appropriate to the AP Psychology class-
room, for illustrating concepts with photos and art that would be more appealing
to the high school audience, and for elaborating on key concepts that often ap-
pear on the AP Exam. In addition, Blair-Broeker and Ernst created the end-of-
unit, AP-specific practice tests. We also had a superb Editorial Advisory Board of
renowned educators that provided sage guidance during the book’s development
process on key content, organizational, pedagogical, and supplements issues. I extend
gratitude and admiration to each of them for their enduring contributions to the
teaching of psychology:

e Alan Feldman, Glen Rock High School (NJ)

® Amy Fineburg, Oak Mountain High School (AL)

e Kent A. Korek, Germantown High School (WTI)

e Robert McEntarffer, Lincoln Public Schools (NE)

® Debra Park, West Deptford High School (NJ)

e Hilary Rosenthal, Glenbrook South High School (IL)
e Marissa M. Sarabando, Lamar Academy (TX)

What Makes Psychology for AP* So Special?

Psychology for AP* is a college-level text written with the needs of AP teachers and
students in mind.

A Perfect Match to the College Board Outline
for the AP Psychology Course

With help from my sharp-eyed editors, I have worked to create an organization
that matches up with the College Board’s 2010-2011 outline for the AP Psychol-
ogy course, so that teachers can be sure they are providing their students with the
best possible preparation for the AP Exam. This means my text offers the same
14 units, in order, and the same distribution of content coverage among those 14
units, as the new College Board outline released in 2009. Where the outline has
recommended coverage within specific units, you can be sure that you will find
that coverage (sometimes with references to more, related coverage elsewhere). For
example, the College Board outline recommends the following for Unit 4, Sensa-
tion and Perception: “Discuss the role of attention in behavior.” In Unit 4, you will
find nearly three text pages covering the subject of Selective Attention. (In some
of my other texts, I have covered this topic in the States of Consciousness mate-
rial, though it works just as well here in Sensation and Perception.) Here's another
example: The College Board outline recommends, for Unit 7, Cognition: “List the
characteristics of creative thought and creative thinkers.” I have included two pages
on creativity in Unit 7B. (In my other texts, this coverage may be found in the In-
telligence material.)

*AP is a trademark registered and/or owned by the College Board, which was not involved in the production of,
and does not endorse, this product.



Although the College Board outline is not intended to be an exhaustive list of top-
ics, it represents an excellent starting point—to which I have added coverage based on
my own knowledge of what is needed to succeed in other college courses, what’s new
and important in the world of psychology research, and, perhaps most important,
what an educated person needs to know.

Amy Fineburg has created tables correlating each of the College Board’s AP Psy-
chology learning objectives with corresponding content in this text (FIGURE 2). We
will be updating these tables every two years—each time the College Board comes out
with its biennial update to their AP Psychology course description.

PREFACE xvii

» FIGURE 2
Example From Unit 1 of the Online

UNIT 1

Correlation Guide to the College Board
Learning Objectives, to be updated
every two years.

Myers’ Section

AP Learning Objective

What Is Psychology?:
Psychology’'s Roots

Recognize how philosophical perspectives shaped the development of psychological thought.

Identify the major historical figures in psychology (e.g., Mary Whiton Calkins, Charles Darwin, Dorothea Dix, Sigmund
Freud, G. Stanley Hall, William James, Ivan Pavlov, Jean Piaget, Carl Rogers, B. F. Skinner, Margaret Floy Washburn,
John B. Watson, Wilhelm Wundt).

What Is Psychology?:
Psychological Science
Develops

Describe and compare different theoretical approaches in explaining behavior:
« structuralism, functionalism, and behaviorism in the early years;
* Gestalt, psychoanalytic/psychodynamic, and humanism emerging later

Identify the major historical figures in psychology (e.g., Mary Whiton Calkins, Charles Darwin, Dorothea Dix, Sigmund
Freud, G. Stanley Hall, William James, Ivan Pavlov, Jean Piaget, Carl Rogers, B. F. Skinner, Margaret Floy Washburn,
John B. Watson, Wilhelm Wundt).

Contemporary Psychology:
Psychology’s Biggest
Question

Recognize the strengths and limitations of applying theories to explain behavior.

Describe and compare different theoretical approaches in explaining behavior:
« evolutionary, biological, and cognitive as more contemporary approaches.

Contemporary Psychology:
Psychology’s Three Main
Levels of Analysis

Describe and compare different theoretical approaches in explaining behavior:
« evolutionary, biological, and cognitive as more contemporary approaches.

Contemporary Psychology:
Psychology’s Subfields

Describe and compare different theoretical approaches in explaining behavior:
« evolutionary, biological, and cognitive as more contemporary approaches.

Distinguish the different domains of psychology:
« biological, clinical, cognitive, counseling, developmental, educational, experimental, human factors, industrial—
organizational, personality, psychometric, and social.

Close-Up: Tips for Studying
Psychology

The AP Psychology Exam includes a 70-minute multiple-choice section that accounts for two-thirds of the exam grade,
and a 50-minute free-response section made up of two questions that accounts for one-third of the exam grade.

Extended Exam-Related Content

Under the guidance of Charlie Blair-Broeker, Randy Ernst, and the rest of our Edi-
torial Advisory Board, and in careful consultation with the College Board outline,
[ have included additional coverage in this text of topics and people that often
appear on the AP Exam. For example, [ have, as the College Board outline recom-
mends, added

e coverage of “how philosophical perspectives shaped the development of psycho-
logical thought” to Unit 1, Psychology’s History and Approaches.
e the key term “confounding variable” to Unit 2, Research Methods.

e more on “how ethical and legal guidelines (e.g., those provided by the American
Psychological Association, federal regulations, local institutional review boards)
protect research participants and promote sound ethical practice” in Unit 2.
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® mentions of Gustav Fechner in Unit 4, Sensation and Perception, and Edward
Tolman in Unit 6, Learning.

e 3 discussion of learned helplessness in Unit 6 (moved here from the Personality
coverage).

e sections addressing culture and child-rearing, and the nature and nurture of
gender in Unit 9, Developmental Psychology, to help “discuss the interaction
of nature and nurture (including cultural variations) in the determination
of behavior.”

e 3 discussion of Culture and the Self in Unit 10, Personality, to help students
“speculate how cultural context can facilitate or constrain personality develop-
ment, especially as it relates to self-concept (e.g., collectivistic versus individual-
istic cultures).”

e explanations in Unit 13, Treatment of Psychological Disorders, that will help
students “describe prevention strategies that build resilience and promote com-
petence,” with “resilience” as a key term.

e the key term “self-fulfilling prophecy” to Unit 14, Social Psychology, to help stu-
dents “anticipate the impact of behavior on a self-fulfilling prophecy.”

® 3 lengthy discussion of cultural influences to Unit 14, so that students may “ar-
ticulate the impact of social and cultural categories (e.g., gender, race, ethnicity)
on self-concept and relations with others.”

High School-Specific Examples and lllustrations

Again, with the helpful guidance of Charlie Blair-Broeker, Randy Ernst, and the rest
of our Editorial Advisory Board, I have added a number of new examples and illustra-
tions that will be more relevant to high school students. Here are a few examples:

e Unit 1, Psychology’s History and Approaches, has a new photo of graduating se-
nior twins to illustrate the nature-nurture debate discussion.

e The limits of interviewer intuition in Unit 2, Research Methods, is now illus-
trated with a high school student interviewing for a summer job (replacing a
photo of a young professional).

® The signal detection discussion in Unit 4, Sensation and Perception, offers a nar-
rative example of teachers detecting student cheating, and also a new visual of
a high school student detecting a text message (replacing a military photo of a
man watching a radar screen).

e In Unit 8, Motivation and Emotion, the James-Lange theory illustration now
shows shared joy in a girls’ high school basketball team celebrating victory (re-
placing a men's college basketball team).

® The adolescence coverage in Unit 9, Developmental Psychology, is now in the
present rather than past tense.

® The Unit 10, Personality, “extraversion” photo now shows a high school boy
dancing (rather than a young professional woman goofing around in the
office).

e Unit 12, Abnormal Psychology, offers a new photo example of teen volunteers re-
building bikes after Hurricane Katrina’s devastation—modeling strengths related
to love and justice.

e Unit 13, Treatment of Psychological Disorders, includes new research that ex-
tends to depressed teens the benefits of disputing negative thoughts.

e A fraternity club example in Unit 14, Social Psychology, has been changed to a
student government example.



® A new football coach example illustrates “categorization” in Unit 14.

e Throughout the text, examples have become high school-appropriate, for ex-
ample by using “bedroom” instead of “dorm room,” “teacher” instead of “pro-
fessor,” “school cafeteria” instead of “dining hall,” and “As teenagers, you . . .”
instead of “As adults, we . . .”

Thoughtful Study Aids Include AP-Specific Guidance

In order to be optimally prepared for the AP Exam, students need as much practice as
they can get with the format of the questions they will see on the Exam, and they need
to review to test their knowledge throughout the course.

Psychology for AP* includes the following study aids:

® Numbered Questions establish learning objectives for each significant section of
text and direct student reading.

e “Before You Move On” 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.

e Unit-Ending Review Sections repeat the numbered objective questions and ad-
dress them with a narrative summary followed by page-referenced Terms and
Concepts to Remember.

e AP* Practice Test Questions provide a chance for students to test the depth
of their knowledge. Answers may be found in the Teacher’s Edition for the 15
multiple-choice questions that appear at the end of each unit. Students will also
encounter a free-response question at the end of each unit that is designed to
prepare them specifically for the AP Exam, for example, by asking about concepts
that cross unit topics rather than cover just the topics in that specific unit of
the text. Grading rubrics for the free-response questions may be found in the
Teacher’s Edition. (Note that the Teacher’s Edition also has an “Interconnecting”
feature to help your students get comfortable connecting topics in the way the AP
Exam will demand.)

Cultural and Gender Diversity Coverage

Psychology for AP* presents a thoroughly cross-cultural perspective on psychol-
ogy (TABLE 1, next page)—reflected in research findings, and text and photo
examples. Coverage of the psychology of women and men is also thoroughly
integrated (turn the page for TABLE 2). Discussion of the relevance of cultural
and gender diversity begins on the first page of the first unit and continues
throughout the text.

Strong Critical Thinking Coverage and Research Emphasis

[ aim to introduce students to critical thinking throughout the book. Learning
objective questions at the beginning of main sections, and Review sections at the
end of each unit, encourage critical reading to glean an understanding of impor-
tant concepts. Psychology for AP* also includes the following opportunities for
students to learn or practice their critical thinking skills and to work toward a
better understanding of research design principles—both of which are essential to
AP Exam success.

*AP is a trademark registered and/or owned by the College Board, which was not involved in the production of,
and does not endorse, this product.
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Table 1 Culture and Multicultural Experience

In Units 1-14, and in the appendices, coverage of culture and multicultural
experience can be found on the following pages:

Aggression, pp. 673-674

Aging population, p. 457

AIDS, pp. 311, 405

Anger, p. 387

Animal research ethics, pp. 44-45

Attraction:
love and marriage, p. 684
speed-dating, p. 679

Attractiveness, pp. 106, 678-679,
680-682

Attribution, political effects of,
p. 645

Behavioral effects of culture,
pp. 101-102

Body ideal, p. 338
Categorization, p. 299
Complementary/alternative
medicine, p. C-9
Conformity, pp. 651, 654

Corporal punishment practices,
p. 234

Cultural norms, pp. 108, 439-440,

662
Culture:
context effects, p. 164
definition, pp. 661-662
and the self, pp. 516-518
shock, pp. 400-401, 506,
662-663
Deaf culture, pp. 82-83, 87, 138-
140, 315, 317, 318, D-3, D-5
Development:
adolescence, p. 445
attachment, pp. 429, 432
child-rearing, pp. 434-435
cognitive development, p. 423
moral development, p. 449
social development, p. 429
Drugs:

psychological effects of, pp. 197,

200

use of, pp. 209-210

Eating disorders: Western culture
and, p. 338
Emotion:
emotion-detecting ability,
pp. 377-378
experiencing, pp. 385, 387
expressing, pp. 379, 380-382
Enemy perceptions, p. 689
Fear, p. 309
Flow, pp. B-1-B-2
Flynn effect, pp. 537-538

Fundamental attribution error,
p. 644

Gender:
roles, pp. 439-440
social power, p. 436
Grief, expressing, pp. 470-471
Happiness, p. 394-395
Hindsight bias, p. 20
History of psychology, pp. 2-7
Human diversity/kinship, pp. 43,
661-662
Identity, forming a social, p. 451

Individualism/collectivism,
pp.516-518

Intelligence, pp. 524, 532, 534,
537-538, 549-550,
531-533

bias, pp. 554-555
nutrition and, pp. 552-553

Language, pp. 313-316, 317,

318-321, 661-662
monolingual/bilingual, p. 321

Leaving the nest, p. 454

Life satisfaction, pp. 392-393

Life expectancy, p. 457

Life span and well-being, p. 469

Loop systems, p. B-15

Management styles, pp. B-12-B-13

Marriage, p. 467

Mating preferences, pp. 106-107
Meditation, p. C-10

Memory, encoding, pp. 264, 280
Menopause, p. 456

Mental illness rate, pp. 599-600

Molecular genetics: “missing
women,” pp. 102-103

Motivation: hierarchy of needs,
p. 330

Need to belong, pp. 359-361

Neurotransmitters: curare, p. 58

Obesity, pp. 340, 344-345

Obesity guidance/counseling,
p- 341

Observational learning:
attachment and television

viewing, p. 431

television and aggression, p. 247

Optimism and health, p. C-3
Organ donation, p. 312
Pace of life, pp. 29, 662
Pain, perception of, p. 145
Parapsychology, p. 166

Parent and peer relationships,
pp- 452-453

Participative management,
pp- B-12-B-15

Peacemaking:
conciliation, p. 692
contact, pp. 689-690
cooperation, p. 691

Peer influence, p. 444

Personal space, p. 662

Personality, p. 504

Prejudice, pp. 35-36, 46, 664-670
Prejudice prototypes, pp. 299-300

Psychoanalysis, p. 608
Psychological disorders:

antisocial personality disorder,
p. 598

cultural norms, p. 562

depression, pp. 580, 582, 583,
588

dissociative identity disorder,
p. 578

eating disorders, pp. 338,
564-565

rates of, pp. 561-562, 599

schizophrenia, pp. 565, 593

somatoform, p. 576

suicide, p. 584-585

susto, p. 564

taijin-kyofusho, p. 565

Psychotherapy:

culture and values in,

pp. 626627

EMDR training, p. 624

Puberty and adult independence,
p. 454

Self-esteem, p. 396

Self-serving bias, pp. 513, 514
Sex drive, pp. 105-106
Similarities, pp. 104-105

Social clock, pp. 465-466
Social loafing, p. 658
Social-cultural perspective, p. 10

Spirituality: Israeli kibbutz

communities, pp. C-11-C-12
Stress:

adjusting to a new culture,

p. 400

racism and, p. 401
Taste preferences, pp. 335-336
Teen sexuality, pp. 352-354
Testing bias, pp. 555-556

Theory of mind: internalizing
language, pp. 422-423

Weight control, p. 336

e Unit 2, Research Methods: Thinking Critically With Psychological Science,
introduces students to psychology’s research methods, emphasizing the fallacies
of our everyday intuition and common sense and, thus, the need for psychological
science. Critical thinking is introduced as a key term in this unit (p. 24). The
Statistical Reasoning discussion encourages students to “focus on thinking
smarter by applying simple statistical principles to everyday reasoning”

(pp. 37-41).

e Throughout the text, additional opportunities may be found for students to
test their understanding of research design, with narrative and marginal self-
test review questions (with answers following in the narrative, or upside down



TABLE 2 The Psychology of Men and Women
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Coverage of the psychology of men and women can be found on the

following pages:

ADHD, p. 563

Adulthood: physical changes,
p. 456

Aggression, pp. 671-676
pornography, pp. 674-675
rape, pp. 673, 674-676

Alcohol:
addiction and, p. 200
use, pp. 199-200
sexual aggression and, p. 200

Altruism: help-receiving, p. 686

Antisocial personality disorder,
p. 597

Attraction, pp. 679-681
Autism, p. 424
Behavioral effects of gender, p. 43

Biological predispositions, and the
color red, pp. 224-225

Biological sex/gender, pp. 438-
439

Bipolar disorder, p. 581
Body image, pp. 338-339
Classical conditioning and
trauma/rape, p. 228
Color vision, p. 132
Conformity: obedience, p. 654
Dating, p. 680
Depression, pp. 580, 582, 587
Dream content, p. 188
Drug use:
biological influences, p. 209

in a nearby margin), and in some of the free-response questions at the ends of

the units.

(pp. 308-309).

methamphetamines, p. 201
psychological/social-cultural
influences, pp. 209-210
Eating disorders, pp. 337-339
Emotion-detecting ability,
pp. 379-380, 549
Empty nest, p. 468
Father care, pp. 354, 429
Freud's views:
evaluating, p. 487
identification/gender identity,
p. 482
Oedipus/Electra complexes,
p. 482
penis envy, pp. 484-485
Gender:
and anxiety, p. 570
and child-rearing, pp. 337, 440
development, pp. 435-440
prejudice, pp. 664-666
roles, pp. 439-440
similarities/differences,
pp. 435-438
Gendered brain, pp. 352, 357,
359, 438
Generic pronoun “he,” p. 320
Grief, p. 470
Group polarization, p. 659
Happiness, p. 396
Hormones and:
aggression, pp. 671-672
sexual behavior, pp. 350-351

“Thinking Critically About . . .” boxes are found throughout the book, modeling
for students a critical approach to some key issues in psychology. For example,
see “Thinking Critically About: The Fear Factor—Do We Fear the Right Things?”

Detective-style stories throughout the narrative get students thinking critically
about psychology’s key research questions. (See, for example, the story of lan-

guage in the brain on pp. 80-82.)

See TABLE 3, next page, for a summary of this text’s coverage of critical thinking
and research-related topics, and for a list of the Thinking Critically About boxes.

“Apply this” and “Think about it”-style discussions keep students active in their
study of each unit. Experience, for example, the sleep lab on pp. 178-181; or
apply to your own life the therapeutic life-style change tips on pp. 636-637.)
Critical examinations of pop psychology sprinkled throughout the narrative
spark interest and provide important lessons in thinking critically about everyday
topics. (Consider, for example, the critical analysis of ESP on pp. 166-169.)

sexual development, pp. 438-
439, 445-448

testosterone-replacement
therapy, pp. 350-351

Intelligence, pp. 549-551
bias, p. 555
low extreme, p. 542
Leadership: transformational,
p. B-12
Life expectancy, p. 457
Losing weight, p. 346
Marriage, pp. 466-468, C-4
Maturation, pp. 445-448
Menarche, p. 447
Menopause, p. 456
Midlife crisis, p. 465
Molecular genetics: “missing
women,” p. 665, 667
Obesity:
genetic factors, p. 344
guidance/counseling, p. 341
health risks, pp. 340-341
ingested calories, pp. 344-345
weight discrimination,
pp- 341-342
Observational learning: sexually
violent media, p. 249
TV's influence, pp. 247-248
Pornography, pp. 351-352
Post-traumatic stress disorder:
development of, pp. 572-573

Prejudice, pp. 300, 664-667

Psychological disorders, rates of,
pp. 599-600

Rape, p. 670
Religiosity and: life expectancy,
p. C-11
REM sleep, arousal in, p. 180
Romantic love, pp. 683-685
Savant syndrome, p. 525
Schizophrenia, pp. 591-592
Sense of smell, pp. 149-150
Sexual attraction, pp. 105-106
Sexual fantasies, p. 352
Sexuality, pp. 349-354
adolescent, pp. 352-354
evolutionary explanation,
pp. 105-107
external stimuli, pp. 351-352
Sleep, p. 182
Stereotyping, pp. 163—-164
Stress:
and depression, p. 403
and health and sexual abuse,
pp. C-5-C-6
and heart disease, pp. 402-403
and HIV, p. 405
and the immune system,
pp. 403-405
response, p. 399
Suicide, pp. 584-585
Women in psychology, pp. 5-6
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TABLE 3 Critical Thinking and Research Emphasis

Critical thinking coverage, and in-depth stories of psychology’s scientific research
process, can be found on the following pages:

Thinking Critically About . . .
boxes:

The Fear Factor—Do We Fear the
Right Things?, pp. 308-309
Lie Detection, pp. 372-373
How to Be a “Successful”
Astrologer or Palm Reader,
pp. 498-499

ADHD—Normal High Energy or
Genuine Disorder?, p. 563

Insanity and Responsibility, p. 569

“Regressing” from Unusual to
Usual, p. 621

Complementary and Alternative
Medicine, p. C-9

Critical Examinations of Pop

Psychology:

The need for psychological science,
p- 19

Perceiving order in random events,
pp- 32-33

Do we use only 10 percent of our
brains?, p. 79

Critiquing the evolutionary per-
spective, p. 107

Is there extrasensory perception?,
pp. 166-169

Can hypnosis enhance recall?
Coerce action? Be therapeutic?
Alleviate pain?, pp. 193-194

Has the concept of “addiction”
been stretched too far?,
pp- 197-198

Near-death experiences, p. 206

How much credit (or blame) do
parents deserve?, p. 443-444

How valid is the Rorschach test?,
p. 486

Is repression a myth?, pp. 487-488

Is Freud credible?, pp. 487-490

Is psychotherapy effective?, pp.
619-623

Evaluating alternative therapies,
pp. 623-625

Do video games teach or release
violence?, pp. 676-677

Thinking Critically With Psy-

chological Science:

The limits of intuition and
common sense, pp. 19-22

The scientific attitude, pp. 22-24

“Critical thinking” introduced as a
key term, p. 24

The scientific method, pp. 25-26

Correlation and causation,
pp- 31-32

lllusory correlation, p. 32
Exploring cause and effect, p. 34
Random assignment, pp. 34-35

Independent and dependent vari-
ables, pp. 35-36

Statistical reasoning, pp. 37-41
Describing data, pp. 37-40
Making inferences, pp. 40-41

Scientific Detective Stories:

Is breast milk better than formula?,
pp- 34-36

Our divided brains, pp. 83-86

Twin and adoption studies,
pp. 96-100

Parallel processing, pp. 130-132
How do we see in color?,
pp- 132-133
Why do we sleep?, pp. 181-185
Why do we dream?, pp. 189-191
Is hypnosis an extension of nor-
mal consciousness or an altered
state?, pp. 194-196
How do we store memories in our
brains?, pp. 268-274

How are memories constructed?,
pp- 285-293

Why do we feel hunger?,
pp. 331-335

The pursuit of happiness: Who is
happy, and why?, pp. 389-396

Why—and in whom—does stress
contribute to heart disease?,
pp. 401-403

How a child’s mind develops,
pp. 417-426

Aging and intelligence,
pp- 462-465

Self-esteem versus self-serving
bias, pp. 513-516

What causes mood disorders?,
pp. 582-589

Do prenatal viral infections
increase risk of schizophrenia?,
pp. 593-594

Is psychotherapy effective?,
pp. 619-622

Why do people fail to help in
emergencies?, pp. 685-687

How and why is social support
linked with health?, pp. C-4-C-6

Do animals exhibit language?,
pp- D-3-D-6

Innovative Multimedia Supplements Package

We know that the AP Psychology course requires extra preparation. Like the text,
our ancillary materials are here to support teacher planning and student learning.
Psychology for AP* boasts impressive electronic and print supplements designed spe-
cifically for the AP classroom. For more information about any of these titles, visit
Worth Publishers’ online catalog at www.bfwpub.com/highschool.

Teacher’s Edition

Drawing on her own many years of successfully teaching the AP course, Amy Fineburg’s
(Oak Mountain High School, AL) Teacher’s Edition includes a pacing guide for many dif-
ferent-length courses (semester, block, full-year) so that teachers will be able to cover all
the important concepts for the AP Exam without losing sight of the fun of the course, and
the importance of incorporating interesting demonstrations and activities. Our Teacher’s
Edition also offers an abundance of teaching tips and resources for every unit, with a
guide to the materials available from Worth Publishers and where they would fit best in
the course. Additional resources within the Teacher’s Edition include “How to Teach Essay
Writing for Doing Well on the AP Exam,” “How to Use Grading Rubrics Effectively,”
“How to Review for the AP Exam,” and “What to do AFTER the AP Exam” (including
ideas for covering some of the fun and abundant material in this text’s appendices).

*AP is a trademark registered and/or owned by the College Board, which was not involved in the production of,
and does not endorse, this product.
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AP-Specific Test Bank

Working with John Brink’s (Calvin College) Test Bank, Robert McEntarffer (Lincoln
Public Schools, NE), with assistance from Kristin Whitlock (Viewmont High School,
UT) and Alan Feldman (Glen Rock High School, NJ), created a thoroughly compre-
hensive set of questions that will help prepare students effectively for the AP Exam.
Brink has authored every edition of the extremely well-received Test Bank for my texts.
McEntarffer, with his years of experience as a Question Leader at the AP Psychology
Readings, has ensured that the rigor and style of each question is in keeping with the
demands of the AP Exam. This AP-specific Test Bank includes a number of additional
questions, five distracters for each question (matching the AP Exam format), and a
guide to creating unit tests that offers the same percentage of questions on key topics
that students will encounter on the AP Exam. McEntarffer has also created a guide to
how the Test Bank questions match up with the learning objectives from the College
Board outline. This guide is available online (see www.bfwhighschool.com) and will be
updated biennially—each time the College Board updates its outline for the course.

Teacher’s Resource Binder

Expert teacher and longtime classroom resource provider Martin Bolt (Calvin
College) created this Teacher’s Resource Binder, with activities and handouts designed
for this text and a guide to the videos and other resources available from Worth Pub-
lishers. This collection includes suggested lecture and discussion topics, demonstra-
tions, in-class or homework projects, and fact/falsehood quizzes at the beginning of
each unit to entice student interest in the subjects of discussion. Handouts offer op-
portunities for students to take what they are learning outside of the classroom to
share with family and friends, or to work individually or with small groups in the
classroom on topics that generate discussion.

Faculty Lounge for High School Psychology
www.bfwpub.com/highschool/psychologyfacultylounge

The Faculty Lounge for High School Psychology is an online community, with a reposi-
tory of resources, where teachers may exchange ideas, share teaching tips, and develop
professionally. The Faculty Lounge allows all teachers of General and AP Psychology easy
searching for demonstrations, videos, or other materials uploaded by teaching colleagues
across the country. Download resources to complement your teaching of a particular
concept. Upload your own helpful content ideas. Link up with teaching colleagues in
other parts of the country. Or participate in periodic online sessions with various ex-
perts, commissioned by Worth Publishers to talk or host discussions on teaching and
research topics. Teachers using Worth texts will have special access to search through
and download presentation and demonstration materials developed by Worth.

PsychPortal

Integrating the best online material that Worth Publishers has to offer, PsychPortal is
an innovative learning space that combines a powerful quizzing engine with unparal-
leled media resources (see FIGURE 3, next page). PsychPortal conveniently offers all
the functionality you need to support an online course, yet it is flexible, customiz-
able, and simple enough to enhance your traditional course. The following interactive
learning materials contained within PsychPortal make it truly unique:

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

e Thomas Ludwig’s (Hope College) suite of interactive media—PsychSim 5.0,
PsychInquiry, and the new Concepts in Action—bring key concepts to life.
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IGURE S — MYERS' PSYCHOLOGY FOR AP*
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Done.

® The Online Study Center combines PsychPortal’s powerful assessment engine
with Worth'’s unparalleled collection of interactive study resources. Based on
their quiz results, students receive Personalized Study Plans that direct them to sec-
tions in the book and also to simulations, animations, links, and tutorials that
will help them succeed in mastering the concepts. Teachers can access reports
indicating their students’ strengths and weaknesses (based on class quiz results)
and browse suggestions for helpful presentation materials (from Worth'’s re-
nowned videos and demonstrations) to focus their teaching efforts accordingly.

® The Psychology Video Tool Kit includes 52 engaging video modules that teach-
ers can easily assign, assess, and customize for their students (FIGURE 4). Videos
cover classic experiments, current news footage, and cutting-edge research, all of
which are sure to spark discussion and encourage critical thinking.

e Scientific American News Feed highlights current behavioral research.

Additional Student Media

® Book Companion Site

e Worth eBook for Psychology for AP*

e The Online Study Center

e Psych2Go (audio downloads for study and review)

® PsychSim 5.0 (on CD-ROM)

e Psychology Video Tool Kit (online and on CD-ROM)

*AP is a trademark registered and/or owned by the College Board, which was not involved in the production of,
and does not endorse, this product.




sy e | VMR
) " PUBLISHERS

HAMADE ASFIGHIENTS

TN Enrer search termis) =2

ﬁ& FSYCHOLOEY VIDED TOOL MIT

HeHE BROWFE BY BOCK

Newest Vidoos Mz A4 s B viewal 52 voeos My Assignment Videos :

W Click heart1o add 10 assignmaent 15t Assignmant] 5] Posted

Emica |2 Human fAesearch: Violating One's Privacy
Duration 7:00 rencren

Mast Viewed Videas [ viww il |
i AHappiness Trat? Dusaton 2:00
- - F, Sk Fresh cal =
Avenroness Dusatan 2:00 Dumtion 345 %wmmm‘om on Language, Dusaton 5:50
Duaton 400 anaos Donas
Lo e [ el ] Schactar’s Afflation Experiment Dutaten 7:00

£ “Bindsight™: Saaing Without Awareness  Dumton 4:00

L) Do Vigeo Games Teach Peopie 1o be
Violent?

Dusation 4:30

My Assignments: Lecturs |

Can Chimpanzees Plan Ahead? City of Gheel: Community Classieal Co

nditioning and he
Immune System: Combating

Duratian 2:1C Maontal Health at its Bant v Do you wanl 10 buid your

g Dusaten 715 upus own assignments? Using

mﬂn BLI Duration 3:50 “Manags ASSAMENSE,” you
‘can build vidoo assignmonie

that include materiakspocific
notes and personakzed
‘questions.

You can crodo an assignment with a single vidoo or
several videos. For real fiexibdty, you can annotabe any
Vido in the assk with its notes of i

Batior yot, you can add your own open-ended quoestions
10 tho video's pro-exsbing mulipla-choico question sot.

4 el And, you can add, odi, or deiote an assignment whenower
Cranting False Mamorias: &4 Do Lack Empathy? Do Video Games Taach Pecaln You o
Labaratary Study Duratan 3:20 1o ba Vislent?
Curatian 4:45 [ ] Duration 4:30 ¥ Gothers now!

Course Management

e Enhanced Course Management Solutions

Assessment

® Printed Test Bank
e Diploma Computerized Test Bank
e j«Clicker Radio Frequency Classroom Response System

Presentation

® ActivePsych: Classroom Activities Project and Video Teaching Modules (including
Worth’s Digital Media Archive, Second Edition, and Scientific American Frontiers
Video Collection, Third Edition)

® Teacher's Resource CD-ROM
e Worth’s Image and Lecture Gallery at www.worthpublishers.com/ilg

Video and DVD

® Psychology Video Tool Kit

e Digital Media Archive, Second Edition (available within ActivePsych and on
closed-captioned DVD)

e Scientific American Frontiers Video Collection, Third Edition (available within
ActivePsych and on closed-captioned DVD)
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e Worth Digital Media Archive

e Scientific American Frontiers Video Collection, Second Edition
e The Mind Video Teaching Modules, Second Edition

® The Brain Video Teaching Modules, Second Edition

e Psychology: The Human Experience Teaching Modules

e The Many Faces of Psychology Video

Print Resources

e Teacher’s Resource Binder and Lecture Guides, by Martin Bolt (Calvin College)

® Instructor’'s Media Guide

e Study Guide, by Richard Straub (University of Michigan, Dearborn)

® Psychology and the Real World: Essays Illustrating Fundamental Contributions
to Society edited by Morton Ann Gernsbacher (University of Wisconsin-
Madison), Richard W. Pew (BBN Technologies), Leaetta M. Hough (The
Dunnette Group), and James R. Pomerantz (Rice University), with a foreword
by Malcolm Gladwell (New Yorker magazine) and original essays by 39 key
psychology researchers

® Pursuing Human Strengths: A Positive Psychology Guide, by Martin Bolt (Calvin
College)

e (Critical Thinking Companion, Second Edition, by Jane Halonen (University of
West Florida )

Scientific American Resources

Scientific American Mind

NEW Scientific American Reader to Accompany Myers

Improving the Mind and Brain: A Scientific American Special Issue
Scientific American Explores the Hidden Mind: A Collector’s Edition

In Appreciation

If it is true that “whoever walks with the wise becomes wise” then [ am wiser for all the
wisdom and advice received from my colleagues. Aided by over a thousand consultants
and reviewers over the last two decades, my texts have become better, more accurate
books than one author alone (this author, at least) could write. As my editors and I
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 I have
benefited from in previous editions of my texts, to the innumerable researchers who
have been so willing to share their time and talent to help me accurately report their
research, and to the hundreds of high school teachers and college instructors who
have taken the time over the years to respond to our information-gathering surveys
and to questions from their Worth representatives. All of this input has greatly im-
proved the words you are about to read.

My gratitude extends to the colleagues who contributed criticism, corrections, and
creative ideas specifically related to the content, pedagogy, and format of this edition
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UNIT 1

Psychology's
History and
Approaches

arvard astronomer Owen Gingerich

(2006) reports that there are more

than 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 cir-
cled by planets. On the scale of outer space,
we are less than a single grain of sand on
all the oceans’ 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, “is by far the
most complex physical object known to us
in the entire cosmos” (p. 29). Our con-
sciousness—mind somehow arising from
matter—remains a profound mystery. Our
thinking, emotions, and actions (and
their interplay with others’ thinking, emo-
tions, and actions) fascinate us. Outer
space staggers us with its enormity, but
inner space enthralls us. Enter psychologi-
cal science.

For people whose exposure to psychology
comes from pop-culture Web sites, books,
magazines, and TV, psychologists analyze
personality, offer counseling, and dispense
child-rearing advice. Do they? Yes, and
much more. Consider some of psychology’s
questions that from time to time you may
wonder about:

Have you ever found yourself reacting
to something as one of your biological
parents would—perhaps in a way you
vowed you never would—and 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?

Have you ever awakened from a night-
mare and, with a wave of relief, won-
dered 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 though, when you momentarily
move behind a door, you actually disap-
pear—only 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?

WHAT IS PSYCHOLOGY?
Psychology’s Roots
Psychological Science

Develops

CONTEMPORARY
PSYCHOLOGY

Psychology’s Biggest
Question

Psychology’s Three Main
Levels of Analysis

Psychology’s Subfields

Close-Up: Tips for
Studying Psychology

“I have made a ceaseless
effort not to ridicule, not
to bewail, not to scorn
human actions, but to
understand them.”
Benedict Spinoza, A Political
Treatise, 1677
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oy
. Asmile 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.

Ariadne Van Zandbergen/Alamy

Megapress/Alamy

Photos.com

® Have you ever become depressed or anxious and wondered whether you'll ever
feel “normal”? What triggers our bad moods—and our good ones?
Such questions provide grist for psychology’s mill, because psychology is a science
that seeks to answer all sorts of questions about us all—how and why we think, feel,
and act as we do.

What Is Psychology?

Psychology’'s 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 them-
selves and in one another: Who are we? What produces our thoughts? Our feelings?
Our actions? And how are we to understand and manage those around us?

Prescientific Psychology
To assist your active learning, | will

periodically offer learning objectives. 1: How did psychology develop from its prescientific roots in early
These will be framed as questions understandings of mind and body to the beginnings of
that you can answer as you read on. modern science?

We can trace many of psychology’s current questions back through human history.
These early thinkers wondered: How do our minds work? How do our bodies relate to
our minds? How much of what we know comes built in? How much is acquired
through experience? In India, Buddha pondered how sensations and perceptions
combine to form ideas. In China, Confucius stressed the power of ideas and of an
educated mind. In ancient Israel, Hebrew scholars anticipated today’s psychology by
linking mind and emotion to the body; people were said to think with their heart and
feel with their bowels.

In ancient Greece, the philosopher-teacher Socrates (469-399 B.C.E.) and his
student Plato (428-348 B.C.E.) concluded that mind is separable from body and
continues after the body dies, and that knowledge is innate—born within us. Unlike
Socrates and Plato, who derived principles by logic, Plato’s student Aristotle (384-
322 B.C.E.) had a love of data. An intellectual ancestor of today’s scientists, Aristotle
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derived principles from careful observations. Moreover, he said knowledge is not
preexisting (sorry, Socrates and Plato); instead it grows from the experiences stored
in our memories.

The next 2000 years brought few enduring new insights into human nature,
but that changed in the 1600s, when modern science began to flourish. With it
came new theories of human behavior, and new versions of the ancient debates. A
frail but brilliant Frenchman named René Descartes (1595-1650) agreed with
Socrates and Plato about the existence of innate ideas and mind’s being “entirely
distinct from body” and able to survive its death. Descartes’ concept of mind
forced him to conjecture, as people have ever since, how the immaterial mind and
physical body communicate. A scientist as well as a philosopher, Descartes dis-
sected animals and concluded that the fluid in the brain’s cavities contained “an-
imal spirits.” These spirits, he surmised, flowed from the brain through what we
call the nerves (which he thought were hollow) to the muscles, provoking move-
ment. Memories formed as experiences opened pores in the brain into which the
animal spirits also flowed.

Descartes was right that nerve paths are important and that they enable re-
flexes. Yet, genius though he was, and standing upon the knowledge accumulated
from 99+ percent of our human history, he hardly had a clue of what today’s
average 12-year-old knows. Indeed, most of

the scientific story of our self-exploration—
the story told in this book—has been writ-
ten in but the last historical eyeblink of
human time.

Meanwhile, across the English Channel in
Britain, science was taking a more down-to-
earth form, centered on experiment, experi-
ence, and common-sense judgment. Francis
Bacon (1561-1626) became one of the
founders of modern science, and his influ-
ence lingers in the experiments of today’s
psychological science. Bacon also was fasci-
nated by the human mind and its failings.
Anticipating what we have come to appreci-
ate about our mind’s hunger to perceive
patterns even in random events, he wrote
that “the human understanding, from its

A seventeenth-century view
of nerves In his Treatise of
Man, Descartes proposed the
hydraulics of a simple reflex.

Bettman/Corbis

peculiar nature, easily supposes a greater
degree of order and equality in things than it
really finds” (Novum Organuum). He also foresaw research findings on our notic-
ing and remembering events that confirm our beliefs: “All superstition is much the
same whether it be that of astrology, dreams, omens . . . in all of which the deluded
believers observe events which are fulfilled, but neglect and pass over their failure,
though it be much more common.”

Some 50 years after Bacon’s death, John Locke (1632-1704), a British political
philosopher, sat down to write a one-page essay on “our own abilities” for an upcom-
ing discussion with friends. After 20 years and hundreds of pages, Locke had com-
pleted one of history’s greatest late papers (An Essay Concerning Human Understanding),
in which he famously argued that the mind at birth is a tabula rasa—a “blank slate” —
on which experience writes. This idea, adding to Bacon’s ideas, helped form modern
empiricism, the view that knowledge originates in experience and that science
should, therefore, rely on observation and experimentation.

Throughout the text, important
concepts are boldfaced. As you
study, you can find these terms with
their definitions in a nearby margin
and in the Glossary at the end of
the book.

empiricism the view that knowledge
originates in experience and that sci-
ence should, therefore, rely on observa-
tion and experimentation.



4 UNIT1 <22 PSYCHOLOGY'S HISTORY AND APPROACHES

Monika Suteski

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

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.

Psychological Science Is Born

2: When and how did modern psychological
science begin?

Philosophers’ thinking about thinking continued until the birth of psy-
chology as we know it, on a December day in 1879, in a small, third-floor
room at Germany’s University of Leipzig. There, two young men were
helping an austere, middle-aged professor, Wilhelm Wundt, create an ex-
perimental apparatus. Their machine measured the time lag between peo-
ple’s hearing a ball hit a platform and their pressing a telegraph key (Hunt,
1993). Curiously, people responded in about one-tenth of a second when
asked to press the key as soon as the sound occurred—and in about two-
tenths of a second when asked to press the key as soon as they were con-
sciously aware of perceiving the sound. (To be aware of one’s awareness
takes a little longer.) Wundt was seeking to measure “atoms of the
mind”—the fastest and simplest mental processes. Thus began what many
consider psychology’s first experiment, launching the first psychological
laboratory, staffed by Wundt and psychology’s 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, functionalism, and behaviorism, described
here (with more on behaviorism in Unit 6), and two schools described in later units:
Gestalt psychology (Unit 4) and psychoanalysis (Unit 10).

Thinking About the Mind’s Structure

Soon after receiving his Ph.D. in 1892, Wundt’s student Edward Bradford Titchener
joined the Cornell University faculty and introduced structuralism. As physicists
and chemists discerned the structure of matter, so Titchener aimed to discover the
structural elements of mind. His method was to engage people in self-reflective intro-
spection (looking inward), training them to report elements of their

Monika Suteski

Tovmca St

Edward Bradford Titchener Titchener
used introspection to search for the mind’s
structural elements.

he rose is smooth-petaled, }
sweetly aromatic,..." <

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 another?
Titchener shared with the English essayist C. S. Lewis the view that
“there is one thing, and only one in the whole universe which we
know more about than we could learn from external observation.”
That one thing, Lewis said, is ourselves. “We have, so to speak, inside
information” (1960, pp. 18-19).

Alas, introspection required smart, 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 indicate that
people’s recollections frequently 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 Mind’s Functions

Unlike those hoping to assemble the structure of mind from simple ele-
ments—which was rather like trying to understand a car by examining its
disconnected parts—philosopher-psychologist William James thought it more fruitful to
consider the evolved functions of our thoughts and feelings. Smelling is what the nose does;
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thinking is what the brain does. But why do the nose and brain do these things? Under the
influence of evolutionary theorist Charles Darwin, James assumed that thinking, like smell-
ing, developed because it was adaptive—it contributed to our ancestors’ survival. Conscious-
ness 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, willpower, habits, and moment-to-moment streams of conscious-
ness.

James’ greatest legacy, however, came less from his laboratory than from his Har-
vard teaching and his writing. When not plagued by ill health and depression, James
was an impish, outgoing, and joyous man, who once recalled that “the first lecture on
psychology I ever heard was the first I ever gave.” During one of his wise-cracking
lectures, a student interrupted and asked him to get serious (Hunt, 1993). He loved
his students, his family, and the world of ideas, but he tired of painstaking chores
such as proofreading. “Send me no proofs!” he once told an editor. “I will return
them unopened and never speak to you again” (Hunt, 1993, p.145).

James displayed the same spunk in 1890, when—over the objections of Harvard'’s
president—he 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 students (all men) dropped out. So James tutored her alone.
Later, she finished all the requirements for a Harvard Ph.D., outscoring all the male
students on the qualifying exams. Alas, Harvard denied her the degree she had earned,
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 Calkins the Ph.D. she earned [Feminist Psychologist, 2002].)
Calkins nevertheless went on to become a distinguished memory researcher and the
American Psychological Association’s (APA’s) first female president in 1905.

When Harvard denied Calkins the claim to being psychology’s first female 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

Monika Suteski

structuralism an early school of
psychology that used introspection to
explore the structural elements of the
human mind.

functionalism a school of psychology
that focused on how our mental and
behavioral processes function—how they
enable us to adapt, survive, and flourish.

“You don't know your own mind.”

Jonathan Swift
Polite Conversation, 1738

Monika Suteski

William James and Mary Whiton Calkins James, legendary : Margaret Floy Washburn The first woman to receive a psy-
teacher-writer, mentored Calkins, who became a pioneering : chology Ph.D., Washburn synthesized animal behavior research
memory researcher and the first woman to be president of the in The Animal Mind.

American Psychological Association. P |
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::experimental psychology the study
of behavior and thinking using the
experimental method.

::behaviorism the view that psychology
(1 should be an objective science that
(2) studies behavior without reference
to mental processes. Most research psy-
chologists today agree with (1) but not
with (2).

::humanistic psychology historically
significant perspective that emphasized
the growth potential of healthy people
and the individual’s potential for per-
sonal growth.

::cognitive neuroscience the inter-
disciplinary study of the brain activity
linked with cognition (including percep-
tion, thinking, memory, and language).

::psychology the science of behavior
and mental processes.

Sigmund Freud The controversial ideas of
this famed personality theorist and therapist
¢ have influenced humanity’s self-understanding.

PSYCHOLOGY'S HISTORY AND APPROACHES

Washburn’s thesis was the first foreign study Wundt published in his journal, her
gender meant she was barred from joining the organization of experimental
psychologists (who explore behavior and thinking with experiments), despite its being
founded by Titchener, her own graduate adviser (Johnson, 1997). What a different
world from the recent past—1996 to 2009—when women claimed two-thirds or more
of new U.S. 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.

James’ 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 re-
questing two years to finish his writing. The text proved an unexpected chore and ac-
tually took him 12 years. (Why am I not surprised?) More than a century later, people
still read the resulting Principles of Psychology and marvel at the brilliance and ele-
gance with which James introduced psychology to the educated public.

Psychological Science Develops

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

The young science of psychology developed from the more established fields of philosophy
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 Russian
physiologist. Sigmund Freud, who developed the influential psychoanalytic
theory of personality, was an Austrian physician. Jean Piaget, the last century’s
most influential observer of children, was a Swiss biologist. This list of pioneer-
ing psychologists—“Magellans of the mind,” as Morton Hunt (1993) has called
them—illustrates psychology’s origins in many disciplines and countries.

The rest of the story of psychology—the subject of this book—develops at
many levels. With pursuits ranging from the study of nerve cell activity to the
study of international conflicts, psychology is not easily defined.

In psychology’s early days, Wundt and Titchener focused on inner sensa-
tions, images, and feelings. James, too, engaged in introspective examina-
tion of the stream of consciousness and of emotion. Freud emphasized the
ways emotional responses to childhood experiences and our unconscious
thought processes affect our behavior. Thus, until the 1920s, psychology was
defined as “the science of mental life.”

From the 1920s into the 1960s, American psychologists, initially led by
flamboyant and provocative John B. Watson and later by the equally provoc-
ative B. F. Skinner, dismissed introspection and redefined psychology as “the
scientific study of observable behavior.” After all, said these behaviorists,
science is rooted in observation. You cannot observe a sensation, a feeling,
or a thought, but you can observe and record people’s behavior as they respond to differ-
ent situations. (More on these psychologists in Unit 6.)

During the 1960s and beyond, humanistic psychology rebelled against Freudian
psychology and behaviorism. Pioneers Carl Rogers and Abraham Maslow found
behaviorism'’s focus on learned behaviors 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 Unit 10.)

In the 1960s, another movement emerged as psychology began to recapture its ini-
tial interest in mental processes. This cognitive revolution supported ideas developed by
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John B. Watson and Rosalie Rayner Working with Rayner,
Watson championed psychology as the science of behavior and Ao
demonstrated conditioned responses in a baby who became :
famous as “Little Albert.”

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 activity) have expanded 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 Units 12 and 13.

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

Let’s unpack this definition. Behavior is anything an organism does—any action
we can observe and record. Yelling, smiling, blinking, sweating, talking, and ques-
tionnaire marking are all observable behaviors. Mental processes are the internal,
subjective experiences we infer from behavior—sensations, perceptions, dreams,
thoughts, beliefs, and feelings.

The key word in psychology’s definition is science. Psychology, as I will emphasize
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 conflicting opin-
ions 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 MOVEON ...

» ASK YOURSELF
How do you think psychology might change as more people from non-Western countries
contribute their ideas to the field?

» TEST YOURSELF 1
What event defined the founding of modern scientific psychology?

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.

PSYCHOLOGY'S HISTORY AND APPROACHES 7

Monika Suteski

B. F. Skinner A leading behaviorist, Skinner rejected intro-
spection and studied how consequences shape behavior.

These “Before you move on...”
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 E at
the end of the book.
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::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. Today’s 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 reproduc-
tion and survival will most likely be
passed on to succeeding generations.

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

. bodies.
i..A

Monika Suteski

Contemporary Psychology
LIKE ITS PIONEERS, TODAY’S 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 mush-
rooming—from 4183 American Psychological Association members and affiliates in
1945 to nearly 150,000 today, with similarly rapid growth in the British Psycho-
logical Society (from 1100 to 45,000). In China, the first university psychology de-
partment began in 1978; by 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). Moreover, thanks to in-
ternational publications, joint meetings, and the Internet, collaboration and com-
munication cross borders now more than ever. “We are moving rapidly toward a
single world of psychological science,” reports Robert Bjork (2000). Psychology is
growing and it is globalizing.

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.

Psychology's Biggest Question
4: What is psychology’s historic big issue?

During its short history, psychology has wrestled with some issues that will reap-
pear throughout this book. The biggest and most persistent is the nature-nurture
issue—the controversy over the relative contributions of biology and experience. As we
have seen, the origins of this debate are ancient. Do our human traits develop
through experience, or are we born with them? The ancient Greeks debated this,
with Plato assuming that character and intelligence are largely inherited and that
certain ideas are also inborn, and Aristotle countering that there is nothing in
the mind that does not first come in from the external world through the senses.
In the 1600s, philosophers rekindled the debate. Locke rejected the notion of in-
born ideas, suggesting that the mind is a blank slate on which experience writes.
Descartes disagreed, believing that some
ideas are innate.

Two centuries later, Descartes’ views
gained support from a curious naturalist.
In 1831, an indifferent student but ardent
collector of beetles, mollusks, 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 encountered,
including tortoises on one island that
differed from those on other islands of the
region. Darwin’s 1859 On the Origin of
Species explained this diversity of life by
proposing the evolutionary process of
natural selection: From among chance
variations, nature selects the traits that
best enable an organism to survive and
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reproduce in a particular environment. Darwin’s principle of natural selection—
“the single best idea anyone has ever had,” says philosopher Daniel Dennett
(1996)—is still with us 150 years later as an organizing principle of biology.
Evolution also has become 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 bear’s 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 Greeks’ time to our
own. Today’s psychologists explore the issue by asking, for example:

e How are we humans alike (because of our common biology and evolutionary his-
tory) and diverse (because of our differing environments)?

e Are gender differences biologically predisposed or socially constructed?
e [s children’s grammar mostly innate or formed by experience?

e How are differences in intelligence and personality influenced by heredity and
by environment?

e Are sexual behaviors more “pushed” by inner biology or “pulled” by
external incentives?

e Should we treat psychological disorders—depression, for example—as disorders of
the brain, disorders of thought, or both?

Such debates continue. Yet over and over again we will see that in contempo-
rary science the nature-nurture tension dissolves: Nurture works on what nature
endows. Our species is biologically endowed with an enormous capacity to learn
and adapt. Moreover, every psychological event (every thought, every emotion) is
simultaneously a biological event. Thus, depression can be both a brain disorder
and a thought disorder.

Veer Marketplace

Psychology’s Three Main Levels of Analysis
5: What are psychology’s 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 systems—cells, molecules, and atoms.

A AR
A nature-made nature-nurture :
experiment Because identical twins
have the same genes, they are ideal
participants in studies designed to shed
light on hereditary and environmental
influences on intelligence, personality,
and other traits. Studies of identical
and fraternal twins provide a rich array
of findings—described in later units—
that underscore the importance of both
nature and nurture.
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» FIGURE 1.1

Biopsychosocial approach This inte-
grated viewpoint incorporates various lev-
els of analysis and offers a more complete
picture of any given behavior or mental
process.

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
biological, psychological, and social-
cultural levels of analysis.

biological psychology a branch
of psychology that studies the links
between biological (including
neuroscience and behavior genetics)
and psychological processes.

evolutionary psychology the study
of the roots of behavior and mental
processes using the principles of natu-
ral selection.

psychodynamic psychology
a branch of psychology that studies
how unconscious drives and conflicts
influence behavior, and uses that infor-
mation to treat people with psychologi-
cal disorders.

behavioral psychology the scientific
study of observable behavior, and its
explanation by principles of learning.

cognitive psychology the scientific
study of all the mental activities associ-
ated with thinking, knowing, remember-
ing, and communicating.

social-cultural psychology the
study of how situations and cultures
affect our behavior and thinking.

PSYCHOLOGY'S HISTORY AND APPROACHES

Biological influences:

¢ natural selection of adaptive
traits

e genetic predispositions responding
to environment

e brain mechanisms

e hormonal influences

Psychological influences:
e learned fears and other learned .
expectations .
e emotional responses .
* cognitive processing and
perceptual interpretations .

Behavior or mental process .

Social-cultural influences:
e presence of others

e cultural, societal, and family expectations .
e peer and other group influences
e compelling models (such as in the media) :

These tiered systems suggest different levels of analysis, which offer comple-
mentary outlooks. It’s like explaining why grizzly bears hibernate. Is it because hi-
bernation helped their ancestors to survive and reproduce? Because their inner
physiology drives them to do so? Because cold environments hinder food gathering
during winter? Such perspectives are complementary because “everything is related
to everything else” (Brewer, 1996). Together, different levels of analysis form an
integrated biopsychosocial approach, which considers the influences of biologi-
cal, psychological, and social-cultural factors (FIGURE 1.1).

Each level provides a valuable vantage point for looking at behavior, yet each by
itself is incomplete. Like different academic disciplines, psychology’s varied
approaches, or perspectives, ask different questions and have their own limits. One
perspective may stress the biological, psychological, or social-cultural level more than
another, but the different perspectives described in TABLE 1.1 complement one
another. Consider, for example, how they shed light on anger.

e Someone working from a biological perspective might study brain circuits that
cause us to be “red in the face” and “hot under the collar,” or how heredity and
experience influence our individual differences in temperament.

e Someone working from the evolutionary perspective might analyze how anger
facilitated the survival of our ancestors’ genes.

® Someone working from the psychodynamic perspective might view an outburst as
an outlet for unconscious hostility.

e Someone working from the behavioral perspective might attempt to determine
which external stimuli trigger angry responses or aggressive acts.

e Someone working from the cognitive perspective might study how our
interpretation of a situation affects our anger and how our anger affects
our thinking.

e Someone working from the humanistic perspective (a historically important
approach) might have been interested in understanding how angry
feelings affect a person’s potential for growth and personal fulfillment.

e Someone working from the social-cultural perspective might explore how ex-
pressions of anger vary across cultural contexts.
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PSYCHOLOGY'S APPROACHES

Approach Focus Sample Questions

Biological How the body and brain enable emotions, How are messages transmitted within the body? How is blood chemistry linked with
memories, and sensory experiences; how moods and motives? To what extent are traits such as intelligence, personality, sexual
genes combine with environment to influence  orientation, and depression attributable to our genes? To our environment?
individual differences

Evolutionary How the natural selection of traits promoted How does evolution influence behavior tendencies?

the survival of genes

Psychodynamic

How behavior springs from unconscious drives
and conflicts

How can someone’s 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 best
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?
Humanistic How we meet our needs for love and accep- How can we work toward fulfilling our potential? How can we

tance and achieve self-fulfillment

overcome barriers to our personal growth?

Social-cultural

The point to remember: Like two-dimensional views of a three-dimensional object,
each of psychology’s perspectives is helpful. But each by itself fails to reveal the
whole picture.

So bear in mind psychology’s limits. Don't expect it to answer the ultimate ques-
tions, such as those posed by Russian novelist Leo Tolstoy (1904): “Why should I
live? Why should I do anything? Is there in life any purpose which the inevitable
death that awaits me does not undo and destroy?” Instead, expect that psychology
will help you understand why people think, feel, and act as they do. Then you should

How behavior and thinking vary across situa-
tions and cultures

find the study of psychology fascinating and useful.

How are we humans alike as members of one human family? As
products of different environmental contexts, how do we differ?

s
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] =
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Views of
anger How
would each of
psychology’s
levels of analysis
explain what's
going on here?
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::psychometrics the scientific study
of the measurement of human abilities,
attitudes, and traits.

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

::developmental psychology the sci-
entific study of physical, cognitive, and
social change throughout the life span.

::educational psychology the study of
how psychological processes affect and
can enhance teaching and learning.

::personality psychology the study of
an individual’s characteristic pattern of
thinking, feeling, and acting.

::social psychology the scientific study
of how we think about, influence, and
relate to one another.

::applied research scientific study that
aims to solve practical problems.

::industrial-organizational (1/0)
psychology the application of psycho-
logical concepts and methods to opti-
mizing human behavior in workplaces.

PSYCHOLOGY'S HISTORY AND APPROACHES

Psychology’s Subfields
6: What are psychology’s main subfields?

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

e a white-coated scientist probing a
rat’s brain.

® an intelligence researcher measur-
ing how quickly an infant shows
boredom by looking away from a
familiar picture.

© The New Yorker Collection, 1986, J. B. Handelsman from

cartoonbank.com. All Rights Reserved.

® an executive evaluating a new
“healthy life-styles” training program
for employees.

Atz b

“I'm a social scientist, Michael. That means I
can'’t explain electricity or anything like that,
but if you ever want to know about people, I'm
your man.”

® someone at a computer analyzing
data on whether adopted teens’ tem-
peraments more closely resemble
those of their adoptive parents or their biological parents.

e 3 therapist listening carefully to a client’s depressed thoughts.

® 3 researcher visiting another culture and collecting data on variations in human
values and behaviors.

® 3 teacher or writer sharing the joy of psychology with others.

The cluster of subfields we call psychology has less unity than most other sci-
ences. But there is a payoff: Psychology is a meeting ground for different disci-
plines. “Psychology is a hub scientific discipline,” said Association for
Psychological Science president John Cacioppo (2007). Thus, it's 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.
There is even a branch of psychology devoted to studying the measurement of our
abilities, attitudes, and traits: psychometrics.

vy

: Iseeyou! A biological psycholo-
gist might view this child’s delighted
response as evidence of brain
maturation. A cognitive psycholo-
gist might see it as a demonstration
of the baby’s growing knowledge
of his surroundings. For a cross-
cultural psychologist, the role of
grandparents in different societies
might be the issue of interest. As
you will see throughout this book,
these and other perspectives offer
complementary views of behavior.

Laura Dwight
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Some psychologists conduct basic research that builds psychology’s knowl-
edge base. In the pages that follow we will meet a wide variety of such research-
ers, including:

® biological psychologists exploring the links between brain and mind.
e developmental psychologists studying our changing abilities from womb to tomb.

® cognitive psychologists experimenting with how we perceive, think, and solve
problems.

e educational psychologists studying influences on teaching and learning.
e personality psychologists investigating our persistent traits.
e social psychologists exploring how we view and affect one another.

(For a more complete list of the major subfields of psychology, see Appendix A at the
end of this text.)

These psychologists also may conduct applied research that tackles practical prob-
lems. So do other psychologists, including industrial-organizational psychologists,
who use psychology’s concepts and methods in the workplace to help organiza-
tions and companies select and train employees, boost morale and productivity,
design products, and implement systems. Within that domain, human factors
psychologists focus on the interaction of people, machines, and physical environ-
ments. (More on this subject in Appendix B.)

Although most psychology textbooks focus on psychological science,
psychology 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 interventions 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 administer and interpret tests, provide
counseling and therapy, and sometimes conduct basic and applied research. By
contrast, psychiatrists, who also often provide psychotherapy, are medical
doctors licensed to prescribe drugs and otherwise treat physical causes of
psychological disorders. Some clinical psychologists are lobbying for a similar
right to prescribe mental-health-related drugs, and in 2002 and 2004 New
Mexico and Louisiana became the first states to grant that right to specially
trained and licensed psychologists.

PSYCHOLOGY'S HISTORY AND APPROACHES 13

::human factors psychology the study
of how people and machines interact
and the design of safe and easily used
machines and environments.

::counseling psychology a branch of
psychology that assists people with
problems in living (often related to
school, work, or marriage) and in achiev-
ing 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 often provide
medical (for example, drug) treatments
as well as psychological therapy.

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.

2007 John Kish IV
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PSYCHOLOGY'S HISTORY AND APPROACHES

With perspectives ranging from the biological to the social, and with settings
from the laboratory to the clinic, psychology relates to many fields, ranging
from mathematics to biology to sociology to philosophy. And more and more,
psychology’s methods and findings aid other disciplines. Psychologists teach in
medical schools, law schools, and high schools, and they work in hospitals, fac-
tories, and corporate offices. They engage in interdisciplinary studies, such as
psychohistory (the psychological analysis of historical characters), psycholin-
guistics (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 psychology’s findings also changes people: They less often judge
psychological disorders as moral failings, treatable by punishment and ostracism.
They less often regard and treat women as men’s mental inferiors. They less often
view and rear children as ignorant, willful beasts in need of taming. “In each
case,” notes Morton Hunt (1990, p. 206), “knowledge has modified attitudes,

CLOSE-UP

1Confession: I wrote the last part of this sentence on April Fools’ Day.

Tips for Studying Psychology

7: 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
life’s significant questions are beyond psychology, some very
important ones are illuminated by even a first psychology
course. Through painstaking research, psychologists have
gained insights into brain and mind, dreams and memories,
depression and joy. Even the unanswered questions can en-
rich us, by renewing our sense of mystery about “things too
wonderful” for us yet to understand. Your study of psychol-
ogy can also help teach you how to ask and answer important
questions—how 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 Unit 7A, to master information you must actively process
it. Your mind is not like your stomach, something to be filled
passively; it is more like a muscle that grows stronger with
exercise. Countless experiments reveal that people learn and
remember 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: Sur-
vey, Question, Read, Rehearse, Review.

To study a unit in this text, first survey, taking a bird’s-eye
view. Scan the headings, and notice how the unit is organized.

As you prepare to read each section, use its heading or num-
bered objective question to form a question you should an-
swer. For this section, you might have asked, “How can | most
effectively and efficiently master the information in this book?”

Then read, actively searching for the answer. At each sitting,
read only as much of the unit (usually a single main section) as
you can absorb without tiring. Read actively and critically. Ask
questions. Make notes. Consider implications: How does what
you’ve read relate to your own life? Does it support or chal-
lenge your assumptions? How convincing is the evidence?

Having read a section, rehearse in your own words what
you read. Test yourself by trying to answer your question,
rehearsing what you can recall, then glancing back over what
you can’t recall.

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

Survey, question, read, rehearse, review. | have organized
this book’s units to facilitate your use of the SQ3R study sys-
tem. Each unit begins with an outline that aids your survey.
Headings and learning objective questions suggest issues and
concepts you should consider as you read. The material is or-
ganized into sections of readable length. At the end of each
section is a “Before you move on . ..” box with “Ask Yourself”
and “Test Yourself” questions that help you rehearse what you
know. The Unit Review provides answers to the learning objec-
tive questions, and the list of key terms helps you check your
mastery of important concepts. Survey, question, read . ..
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and, through them, behavior.” Once aware of psychology’s well-researched
ideas—about how body and mind connect, how a child’s mind grows, how we
construct our perceptions, how we remember (and misremember) our experiences,
how people across the world differ (and are alike)—your mind may never again
be quite the same.

BEFORE YOU MOVEON ...

PSYCHOLOGY'S HISTORY AND APPROACHES 15

“Once expanded to the dimensions
of a larger idea, [the mind] never
returns to its original size.”

Oliver Wendell Holmes, 1809-1834

» ASK YOURSELF

When you signed up for this course, what did you think psychology would be all about?

» TEST YOURSELF 2
What are psychology’s major levels of analysis?

Want to learn more? See
Appendix A, Careers in Psychology,
at the end of this book for more
information about psychology’s
subfields and to learn about the
many interesting options available to

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.

those with bachelor’s, master’s, and
doctoral degrees in psychology.

Five additional study tips may further boost your learning:

Distribute your study time. One of psychology’s oldest find-
ings is that spaced practice promotes better retention than
massed practice. You’ll remember material better if you space
your work over several study periods—perhaps one hour a day,
six days a week—rather than cram it into one long study blitz.
For example, rather than trying to read an entire unit in a sin-
gle sitting, read just one main section and then turn to some-
thing else.

Learn to think critically. Whether you are reading or in class,
note people’s assumptions and values. What perspective or bias
underlies an argument? Evaluate evidence. Is it anecdotal, or is
it supported by reliable science? Assess conclusions. Are there
alternative explanations?

In class, listen actively. Listen for the main ideas and sub-ideas
of a lesson. Write them down. Ask questions during and after
class. In class, as with your homework, process the information
actively and you will understand and retain it better. As psychol-
ogist William James urged a century ago, “No reception without
reaction, no impression without . .. expression.”

Overlearn. Psychology tells us that overlearning improves
retention. We are prone to overestimating how much we
know. You may understand a unit as you read it, but by de-
voting 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
guestions and an essay question, turn first to the essay. Read
the question carefully, noting exactly what the teacher is ask-
ing. On the back of a page, pencil in a list of points you'd 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 ques-
tion. Sometimes the multiple-choice questions will bring perti-
nent 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 competent than you are.

When reading multiple-choice questions, don’t confuse your-
self 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 alternative that
best matches your own answer.

While exploring psychology, you will learn much more than
effective study techniques. Psychology deepens our appre-
ciation 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: “Books are the
quietest and most constant of friends, and the most patient
of teachers.”

SQ3R a study method incorporating five steps:
Survey, Question, Read, Rehearse, Review.
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UNIT REVIEW: Psychology’'s History and Approaches

What Is Psychology?

1: How did psychology develop from its prescientific roots
in early understandings of mind and body to the
beginnings of modern science?

Psychology traces its roots back through recorded history to
India, China, the Middle East, and Europe. Buddha and Con-
fucius focused on the powers and origin of ideas. The ancient
Hebrews, Socrates, Plato, and Aristotle pondered whether
mind and body are connected or distinct, and whether
human ideas are innate or result from experience. Descartes
and Locke reengaged those ancient debates, with Locke offer-
ing his famous description of the mind as a “blank slate” on
which experience writes. The ideas of Bacon and Locke con-
tributed to the development of modern empiricism.

2: When and how did modern 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.

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

Having begun as a “science of mental life,” psychology
evolved in the 1920s into the “scientific study of observable
behavior.” After rediscovering the mind, psychology since the
1960s has been widely defined as the science of behavior and
mental processes.

Contemporary Psychology

4: What is psychology’s historic big issue?

Psychology’s biggest and most enduring issue concerns the rel-
ative contributions and interplay between the influences of na-
ture (genes) and nurture (all other influences, from conception

to death). Today’s science emphasizes the interaction of genes
and experiences in specific environments.

5: What are psychology'’s levels of analysis and related
perspectives?

The biopsychosocial approach integrates information from the
biological, psychological, and social-cultural levels of analy-
sis. Psychologists study human behaviors and mental pro-
cesses from many different perspectives (including the
biological, evolutionary, psychodynamic, behavioral, cognitive,
and social-cultural perspectives, and the historically influen-
tial humanistic approach).

6: What are psychology’s main subfields?

Psychology's subfields encompass basic research (often done
by biological, developmental, cognitive, educational, personality,
and social psychologists), applied research (sometimes con-
ducted by industrial-organizational and human factors psychol-
ogists), and clinical science and applications (the work of
counseling psychologists and clinical psychologists). Psychometric
psychologists study measurement methods. Clinical psycholo-
gists 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.

7: How can psychological principles help you as a student?
Research has shown that learning and memory are enhanced
by active study. The SQ3R study method—survey, question,
read, rehearse, and review—applies the principles derived
from this research.

Terms and Concepts to Remember

empiricism, p. 3
structuralism, p. 4
functionalism, p. 5
experimental psychology, p. 6
behaviorism, p. 6
humanistic psychology, p. 6
cognitive neuroscience, p. 7
psychology, p. 7
nature-nurture issue, p. 8
natural selection, p. 8
levels of analysis, p. 10

i biopsychosocial approach, p. 10
i biological psychology, p. 10
evolutionary psychology, p. 10
psychodynamic psychology, p. 10
behavioral psychology, p. 10
cognitive psychology, p. 10
social-cultural psychology, p. 10
psychometrics, p. 12

basic research, p. 13
developmental psychology, p. 13
educational psychology, p. 13

i personality psychology, p. 13
social psychology, p. 13

applied research, p. 13
industrial-organizational (I/0O)
i psychology, p. 13

human factors psychology, p. 13
counseling psychology, p. 13

i clinical psychology, p. 13
psychiatry, p. 13

i SQ3R, p. 14
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OAP* Practice Test Questions{.................................................................................

Multiple-Choice Questions

1. Which perspective would most likely
explain anger as “an outlet for uncon-
scious hostility”?

a.
b.
c.
d.
e.

Social-cultural
Psychodynamic
Behavioral
Functionalist
Biological

2. The debate on the relative contribu-
tions of biology and experience to
human development is most often
referred to as

o oo o

evolutionary analysis.
behaviorism.
the cognitive revolution.

. the nature-nurture issue.

natural selection.

3. Which of the following professionals
is also a medical doctor?

a.
b.
c.
d.
e.

Psychiatrist
Psychologist
Clinician
Counselor
Biologist

4. SQ3R is an acronym for a study
method that includes survey, question,
read, rehearse, and

oap o

rigor.
recite.
response.

. review.

IEserve.

5. Which of the following psychologists
would most likely explore how we
view and affect each other?

oan o

Developmental
Biological
Social
Cognitive
Personality

6. For behaviorists, psychological science
is rooted in

oao o

introspection.
observation.
cultural influences.

. growth potential.

basic needs.

7. Which of the following psychologists

10.

11.

12.

would most likely conduct psycho-
therapy?

a. Biological

b. Clinical

c. Industrial-organizational

d. Cognitive

e. Evolutionary

. The study of mental activity linked

with brain activity best describes

humanistic psychology.

Gestalt psychology.

cognitive neuroscience.

the psychodynamic perspective.
the evolutionary perspective.

pao o

. The first psychological laboratory,

opened in 1879, belonged to

a. Charles Darwin.
b. Sigmund Freud.
c. René Descartes.
d. Wilhelm Wundt.
e. William James.

The school of psycholo-
gy focused on how mental and behav-
ioral processes enable us to adapt and
flourish.

Functionalist
Structuralist
Behavioral
Humanistic
Psychodynamic

pao o

The study of current environmental
influences and the importance of sat-
isfying the needs for love and accep-
tance best describe which school of
psychology?

a. Humanistic

b. Behaviorial

c. Psychodynamic

d. Structuralist

e. Functionalist

Which of the following is the best
example of applied research?

a. Investigating basic human traits.

b. Using psychological concepts to
boost morale and productivity.

c. Experimenting with how we per-
ceive stimuli.

d. Studying the changing abilities of a
child from age 2 to age 5.

e. Exploring the mind-brain
connections in adolescents.

i 13. Self-reflective introspection (looking

inward) to discern the elements of
experience best describes a technique
used by

Darwinists.

empiricists.

structuralists.

behaviorists.

ancient Greek philosophers.

oao o

14. Which perspective would most look at
how our interpretation of a situation
affects how we react to it?

Psychodynamic

Cognitive

Biological

Social-cultural

Evolutionary

ooo o

15. The science of behavior and mental
processes best defines

philosophy.

cognitive neuroscience.

basic research.

applied research.

psychology.

opo o

Free-Response Question

Psychology has a variety of complemen-
tary yet incomplete perspectives that help

¢ us understand behavior. How might each
i of the following perspectives explain

aggression?
* Biological
» Cognitive
* Evolutionary
* Social-cultural

*AP is a trademark registered and/or owned
by the College Board, which was not involved
in the production of, and does not endorse,
this product.

Multiple-choice self-tests and more may be found at www.worthpublishers.com/myers
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UNIT 2

Research Methods:
Thinking Critically With
Psychological Science

oping to satisfy their curiosity about
people and to remedy their own
woes, millions turn to “psychology.”
They listen to talk radio counseling,
read articles on psychic powers, at-
tend stop-smoking hypnosis seminars, and
devote countless hours to Web pages on the
meaning of dreams, the path to ecstatic
love, and the roots of personal happiness.

Otbhers, 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 “recovered” in adulthood—and
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 SUPPOSE that psychology
merely documents and dresses in jargon

what people already know: “So what else is
new—you get paid for using fancy methods
to prove what everyone knows?” Others
place their faith in human intuition: “Bur-
ied deep within each and every one of us,
there is an instinctive, heart-felt awareness
that provides—if we allow it to—the most re-
liable guide,” offered Prince Charles (2000).
“I know there’s no evidence that shows the
death penalty has a deterrent effect,” George
W. Bush (1999) reportedly said as Texas gov-
ernor, “but I just feel in my gut it must be
true.” “I'm a gut player. I rely on my in-
stincts,” said the former president in explain-
ing to Bob Woodward (2002) his decision to
launch the Iraq war.

Prince Charles and former President Bush
have much company. A long list of pop psy-
chology books encourage us toward “intui-
tive managing,” “intuitive trading,” “intuitive
healing,” and much more. Today’s psycho-
logical science does document a vast intui-
tive mind. As we will see, our thinking,
memory, and attitudes operate on two levels,
conscious and unconscious, with the larger
part operating automatically, offscreen. Like
jumbo jets, we fly mostly on autopilot.

So, are we smart to listen to the whispers
of our inner wisdom, to simply trust “the
force within”? 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

Overconfidence
The 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

Psychology Applied

Ethics in Research
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Jim West/Sipa Press/Newscom

I 4
¢ The limits of intuition
Personnel interviewers tend
to be overconfident of their
gut feelings about job appli-
cants. Their confidence stems
partly from their recalling
cases where their favorable
impression proved right, and
partly from their ignorance
about rejected applicants who
succeeded elsewhere.

“He who trusts in his own heart is
a fool.”

Proverhs 28:28

“Life is lived forwards, but
understood backwards.”

Philosopher Spren Kierkegaard,
1813-1855

“Anything seems commonplace,
once explained.”
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 /-knew-it-all-along phe-
nomenon.)

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.

Units to come will show that experiments
have found people greatly overestimating their
lie detection accuracy, their eyewitness recollec-
tions, their interviewee assessments, their risk
predictions, and their stock-picking talents.
“The first principle,” said Richard Feynman
(1997), “is that you must not fool yourself—
and you are the easiest person to fool.”

Indeed, observed Madeleine L'Engle, “The
naked intellect is an extraordinarily inaccurate
instrument” (1973). Two phenomena—hind-
sight bias and judgmental overconfidence—
illustrate 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 bull’s eye after the arrow has struck.
After the North Tower of New York's World Trade Center was hit on September 11,
2001, commentators said people in the South Tower should have immediately evacu-
ated. (It became obvious only later that the strike was not an accident.) After the U.S.
occupation of Iraq led to a bloody civil war rather than a peaceful democracy, com-
mentators saw the result as inevitable. Before the 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 call hindsight bias
(also known as the I-knew-it-all-along phenomenon).

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, “Psychologists have found that separation weakens romantic attraction. As the
saying goes, ‘Out of sight, out of mind.”” Ask them to imagine why this might be true.
Most people can, and nearly all will then regard this true finding as unsurprising.

Tell the second group the opposite, “Psychologists have found that separation
strengthens romantic attraction. As the saying goes, ‘Absence makes the heart grow
fonder.”” People given this untrue result can also easily 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, there is a problem.

Such errors in our recollections and explanations show why we need psychologi-
cal research. Just asking people how and why they felt or acted as they did can
sometimes be misleading—not because common sense is usually wrong, but because
common sense more easily describes what has happened than what will happen. As
physicist Neils Bohr reportedly said, “Prediction is very difficult, especially about
the future.”

Hindsight bias is widespread. Some 100 studies have observed it in various countries
and among both children and adults (Blank et al., 2007). Nevertheless, our intuition is
often right. As Yogi Berra once said, “You can observe a lot by watching.” (We have
Berra to thank for other gems, such as “Nobody ever comes here—it’s too crowded,”
and “If the people don’t want to come out to the ballpark, nobody’s gonna stop 'em.”)
Because we're all behavior watchers, it would be surprising if many of psychology’s
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findings had not been foreseen. Many people believe that love
breeds happiness, and they are right (we have what Unit 8A calls a
deep “need to belong”). Indeed, note Daniel Gilbert, Brett Pelham,
and Douglas Krull (2003), “good 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
ourselves and simply failed to write it down.” Good ideas are like
good inventions; once created, they seem obvious.

But sometimes our intuition, informed by countless casual
observations, has it wrong. In later units we will see how research
has overturned popular ideas—that familiarity breeds contempt,
that dreams predict the future, and that emotional reactions co-
incide with menstrual phase. (See also TABLE 2.1.) We will also
see how it has surprised us with discoveries about how the brain’s
chemical messengers control our moods and memories, about
other animals’ abilities, and about the effects of stress on our

capacity to fight disease. Hindsight bias After the horror of 9/11,

it seemed obvious that the U.S. intelligence
analysts should have taken advance warnings
more seriously, that airport security should
have anticipated box-cutter-wielding terror-
TRUE OR FALSE? ists, that occupants of the South Tower of the
World Trade Center should have known to

AP Photo/The Roanoke Tlmes, Matt Gentry

Psychological research discussed in units to come will either confirm or refute each of these lav it safe and | With 20,20 hindsight
statements (adapted, in part, from Furnham et al., 2003). Can you predict which of these popular play 1t saie and feave. Wi Incsight,

ideas have been confirmed and which refuted? (Check your answers at the bottom of this table.) everyth||.1g. seems obvious. Thus we now
.......................................................... . spend billions to protect ourselves against

1. If you want to teach a habit that persists, reward the desired behavior every time, not just what the terrorists did last time. :
intermittently (see Unit 6). A oiiiiiiiiiiiiieitettttitattsstssnteasessnsnnset

2. Patients whose brains are surgically split down the middle survive and function much as
they did before the surgery (see Unit 3B).

3. Traumatic experiences, such as sexual abuse or surviving the Holocaust, are typically
“repressed” from memory (see Unit 7A).

6. Adopted siblings usually do not develop similar personalities, even though they are reared
by the same parents (see Unit 3C).

7. Fears of harmless objects, such as flowers, are just as easy to acquire as fears of potentially
dangerous objects, such as snakes (see Unit 8A).

10. The brain remains active during sleep (see Unit 5).

1014618421 99°G'L¥'d°¢ L Td L :S1amsuy

Overconfidence

We humans tend to be overconfident. As Unit 7B explains, 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.’ Fun anagram solutions from
Or consider these three anagrams, which Richard Goranson (1978) asked people Wordsmith.org:

to unscramble: Elvis = lives
Dormitory = dirty room

1Boston is south of Paris. Slot machines = cash lost in ’em.




22 UNIT 2 =::

“We don't like their sound. Groups of
guitars are on their way out.”
Decca Records, in turning down

a recording contract with the
Beatles in 1962

“Computers in the future may weigh
no more than 1.5 tons.”

Popular Mechanics, 1949

“The telephone may be appropriate
for our American cousins, but not
here, because we have an adequate
supply of messenger hoys.”
British expert group evaluating the
invention of the telephone

“They couldn't hit an elephant at
this distance.”

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

“The scientist ... must be free to ask
any question, to doubt any assertion,
to seek for any evidence, to correct
any errors.”

Physicist J. Robert Oppenheimer,
Life, October 10, 1949

RESEARCH METHODS

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 obvious—so 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 par-
ents more than twice a month, and so forth. On average, the students felt 84
percent confident in making these self-predictions. Later quizzes about their ac-
tual behavior showed their predictions were only 71 percent correct. Even when
students were 100 percent sure of themselves, their self-predictions erred 15 per-
cent of the time.

It’s not just students. 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 “almost right.” “The Québécois sep-
aratists almost won the secessionist referendum.”

The point to remember: Hindsight bias and overconfidence often lead us to overes-
timate our intuition. But scientific inquiry can help us sift reality from illusion.

The Scientific Attitude
Z: What are three main components of the scientific attitude?

Underlying all science is, first, a hard-headed curiosity, a passion to explore and under-
stand 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 thinker’s 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 “does not take place or prove true,” then so much the
worse for the prophet (Deuteronomy 18:22). By letting the facts speak for themselves,
Moses was using what we now call an empirical approach. Magician James Randi uses
this approach when testing those claiming to see auras around people’s bodies:

Randi: Do you see an aura around my head?
Aura-seer: Yes, indeed.
Randi: Can you still see the aura if I put this magazine in front of my face?
Aura-seer: Of course.
Randi: Then if [ were to step behind a wall barely taller than I 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, “Gentlemen, I would rather believe that those two Yankee
Professors would lie than to believe that stones fell from heaven.” Sometimes scien-
tific inquiry turns jeers into cheers.

More often, science becomes society’s garbage disposal by sending crazy-sound-
ing ideas to the waste heap, atop previous claims of perpetual motion machines,
miracle cancer cures, and out-of-body travels into centuries past. Today’s “truths”
sometimes become tomorrow’s fallacies. To sift reality from fantasy, sense from
nonsense, therefore requires a scientific attitude: being skeptical but not cynical,
open but not gullible.

“To believe with certainty,” says a Polish proverb, “we must begin by doubting.”
As scientists, psychologists approach the world of behavior with a curious skepti-
cism, persistently 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 children’s sexual orientation? Can
astrologers predict 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—an 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 don’t behave as our ideas predict, then so much the worse for our
ideas. This humble attitude was expressed in one of psychology’s early mottos: “The
rat is always right.”

Historians of science tell us that these three attitudes—curiosity, skepticism, and
humility—helped 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 led mostly by deeply religious people acting on the
idea that “in order to love and honor God, it is necessary to fully appreciate the
wonders of his handiwork.”

Of course, scientists, like anyone else, can have big egos and may cling to their
preconceptions. 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 another’s findings and conclusions.

Non Sequitur

peg”

THE IRRESISTIBLE
FORCE MEETS THE
MMOVABLE ©BJECT |

Reprinted by permission of Universal Press Syndi-

cate. © 1997 Wiley.
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The Amazing Randi The magician :
James Randi exemplifies skepticism. He :
has tested and debunked a variety of ~ :
psychic phenomena.

“A skeptic is one who is willing to
question any truth claim, asking for
clarity in definition, consistency in
logic, and adequacy of evidence.”

Philosopher Paul Kurtz
The Skeptical Inquirer, 1994

“My 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.”

Carl Sagan, Broca's Brain, 1979
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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.

“The real purpose of the scientific
method is to make sure Nature hasn't
misled you into thinking you know
something you don't actually know.”

Robert M. Pirsig, Zen and the
Art of Motorcycle Maintenance, 1974

Critical Thinking

The scientific attitude prepares us to think smarter. Smart thinking, called critical
thinking, examines assumptions, discerns hidden values, evaluates 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 person’s 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 psychology’s critical inquiry been open to surprising findings? The answer, as
ensuing units illustrate, is plainly yes. Believe it or not . . .

e massive losses of brain tissue early in life may have minimal long-term effects
(see Unit 3B).
e within days, newborns can recognize their mother’s odor and voice (see Unit 9).

® brain damage can leave a person able to learn new skills yet unaware of such
learning (see Unit 7B).

e diverse groups—men and women, old and young, rich and middle class, those
with disabilities and those without—report roughly comparable levels of personal
happiness (see Unit 8B).

e clectroconvulsive therapy (delivering an electric shock to the brain) is often a
very effective treatment for severe depression (see Unit 13).

And has critical inquiry convincingly debunked popular presumptions? The an-
swer, as ensuing units also illustrate, is again yes. The evidence indicates that . . .
e sleepwalkers are not acting out their dreams (see Unit 5).

® our past experiences are not all recorded verbatim in our brains; with brain stim-
ulation or hypnosis, one cannot simply “hit the replay button” and relive long-
buried or repressed memories (see Unit 7A).

® most people do not suffer from unrealistically low self-esteem, and high self-
esteem is not all good (see Unit 10).

e opposites do not generally attract (see Unit 14).
In each of these instances and more, what has been learned is not what is widely believed.

BEFORE YOU MOVEON ...

» ASK YOURSELF

How might critical thinking help us assess someone’s interpretations of people’s dreams
or their claims to communicate with the dead?

> TEST YOURSELF 1
What is the scientific attitude, and why is it important for critical thinking?

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.

How Do Psychologists Ask and Answer Questions?

PSYCHOLOGISTS ARM THEIR SCIENTIFIC 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
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and plausible-sounding theories. And it puts them to the test. If a theory works—if ::theory an explanation using an inte-
the data support its predictions—so much the better for that theory. If the predictions grated set of principles that organizes

. . . . observations and predicts behaviors
fail, the theory will be revised or rejected. or events.

::hypothesis a testable prediction,
often implied by a theory.

The Scientific Method

3: How do theories advance psychological science?

In everyday conversation, we often use theory to mean “mere hunch.” In science, how-
ever, theory is linked with observation. A scientific theory explains through an inte-
grated set of principles that organizes observations 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 coherent 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 sound—and low self-esteem seems a
reasonable explanation of depression—we 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 disconfirm it. To test our self-
esteem theory of depression, we might assess people’s self-esteem by having them re-
spond to statements such as “I have good ideas” and “I am fun to be with.” Then we
could see whether, as we hypothesized, people who report poorer self-images also
score higher on a depression scale (FIGURE 2.1).

In testing our theory, we should be aware that it can bias subjective observa-
tions. Having theorized that depression springs from low self-esteem, we may see

(2) 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 other. | (2) Hypotheses

Example: People with
low self-esteem will

R & = ; _ score higher on a The scientifi thod A self ’
D depression scale. e scientific metho selr-correcting
lead to du_ process for asking questions and observing

® e eeecceccescceeceneseaceeeceacseaceseceaceeeceneseeceseseneseecesesescseecescsesceneseson . nature’s answers.

>» FIGURE 2.1




26 UNIT 2 =::

::operational definition a statement
of the procedures (operations) used to
define research variables. For example,
human intelligence may be operation-
ally defined as what an intelligence
test measures.

::replication repeating the essence of
a research study, usually with different
participants in different situations, to

see whether the basic finding extends

to other participants and circumstances.

::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 behav-
iors of a particular group, usually by
questioning a representative, random
sample of the group.

Good theories explain by
(1) organizing and linking observed
facts, and
(2) implying hypotheses that offer
testable predictions and, sometimes,
practical applications.

I 4

: The case of the conver-
sational chimpanzee In
case studies of chimpanzees,
psychologists have asked
whether language is uniquely
human. Here Nim Chimpsky
signs hug as his trainer, psy-
chologist Herbert Terrace,
shows him the puppet Ernie.
But is Nim really using lan-
guage? Psychologists debate
that issue.

RESEARCH METHODS

what we expect. We may perceive depressed people’s neutral comments as self-dis-
paraging. The urge to see what we expect is an ever-present temptation, in the labo-
ratory and outside of it. Perhaps you are aware of students who, because they have
developed an excellent reputation, can now do no wrong in the eyes of teachers. If
they're in the hall during class, nobody worries. Other students can do no good.
Because they have behaved badly in the past, even their positive behaviors are
viewed suspiciously.

As a check on their biases, psychologists report their research with precise
operational definitions of procedures and concepts. Unlike dictionary definitions, op-
erational definitions describe concepts with precise procedures or measures. Hunger, for
example, might be defined as “hours without eating,” generosity as “money contributed.”
Such carefully worded statements should allow others to replicate (repeat) the original
observations. If other researchers re-create a study with different participants and materi-
als and get similar results, then our confidence in the finding’s reliability grows. The first
study of hindsight bias aroused psychologists’ curiosity. Now, after many successful repli-
cations with differing people and questions, we feel sure of the phenomenon'’s power.

In the end, our theory will be useful if it (1) effectively organizes a range of self-reports
and observations, and (2) implies clear predictions that anyone can use to check the
theory or to derive practical applications. (If we boost people’s self-esteem, will their de-
pression lift?) Eventually, our research will probably lead to a revised theory (such as the
one in Unit 12) 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
naturalistic observations), correlational methods (which associate different factors),
and experimental methods (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 individual in
depth in hopes of revealing things true of us
all. Some examples: 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 children’s 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.

Susan Kuklin/Photo Researchers



Case studies often suggest directions for further study, and they show us what can
happen. But individual cases may mislead us if the individual being studied is atypical.
Unrepresentative information can lead to mistaken judgments and false conclusions.
Indeed, anytime a researcher mentions a finding (“Smokers die younger: 95 percent of
men over 85 are nonsmokers”) someone is sure to offer a contradictory anecdote
(“Well, I have an uncle who smoked two packs a day and lived to be 89”). Dramatic
stories and personal experiences (even psychological case examples) command our at-
tention, and they are easily remembered. Which of the following do you find more
memorable? (1) “In one study of 1300 dream reports concerning a kidnapped child,
only 5 percent correctly envisioned the child as dead (Murray & Wheeler, 1937).” (2)
“I know a man who dreamed his sister was in a car accident, and two days later she died
in a head-on collision!” Numbers can be numbing, but the plural of anecdote is not
evidence. As psychologist Gordon Allport (1954, p. 9) said, “Given a thimbleful of
[dramatic] facts we rush to make generalizations as large as a tub.”

The point to remember: Individual cases can suggest fruitful ideas. What's true of
all of us can be glimpsed in any one of us. But to discern the general truths that cover
individual cases, we must answer questions with other research methods.

The Survey

The survey method looks at many cases in less depth. Researchers do surveys when
wanting to estimate, from a representative sample of people, the attitudes or reported
behaviors of a whole population. Questions about everything from cell-phone use to
political opinions are put to the public. Harris and Gallup polls have revealed that 72
percent 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 recently supported gay marriage; among those over 50, about the
same ratio opposed it (a generation gap found in many Western countries). But ask-
ing 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 “not allowing” such things than “forbidding” or “censoring”
them. In one national survey, only 27 percent of Americans approved of “government
censorship” of media sex and violence, though 66 percent approved of “more re-
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“Well my dear,’ said Miss Marple,
‘human nature is very much the same
everywhere, and of course, one has
opportunities of observing it at closer
quarters in a village.”

Agatha Christie,
The Tuesday Club Murders, 1933

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
Melville’s Moby Dick, 12.4 percent of
the 586,747 letters in Dickens’ A Tale
of Two Cities, and 12.1 percent of the
3,901,021 letters in 12 of Mark Twain’s
works (Chance News, 1997).

strictions on what is shown on television” (Lacayo, 1995). People are similarly

much more approving of “aid to the needy” than of “welfare,” of “affirmative HEY BOB! ACCORDING T0 THIS NEW WELL,GoSH— 7 THATS WHAT

EVERYONE THINKS, THEN 1T
MUST BE TRUE!

action” than of “preferential treatment,” and of “revenue enhancers” than of
“taxes.” Because wording is such a delicate matter, critical thinkers will reflect
on how the phrasing of a question might affect people’s expressed opinions.

Random Sampling We can describe human experience by drawing on
memorable anecdotes and personal experience. But for an accurate picture
of a whole population’s attitudes and experience, there’s only one game in
town—the 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 auto owners’ evaluations of their car’s make and (b) the vivid comments
of two frustrated owners, one’s impression may be influenced as much by
the two unhappy owners as by the many more evaluations in the statistical
summary. The temptation to generalize from a few vivid but unrepresentative
cases is nearly irresistible.

s Modern World by Tom Tomorrow © 1991
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: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 coun-
try’s whole population.)

Drawing by D. Fradon; © 1969 The New Yorker Magazine, Inc.

“How would you like me to answer that
question? As a member of my ethnic
group, educational class, income group,
or religious category?”

: A natural observer Chimpanzee researcher
: Frans de Waal (2005) reports that “l am a

. born observer. . .. When picking a seat in a
restaurant | want to face as many tables as

. possible. | enjoy following the social dynam-
: ics—love, tension, boredom, antipathy—
around me based on body language,

* which I consider more informative than the
spoken word. Since keeping track of others

. is something | do automatically, becoming

: afly on the wall of an ape colony came
naturally to me.”
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The point to remember: The best basis for generalizing is from a representative
sample of cases.

So how do you obtain a representative sample—say, of the students at your high school?
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 a random
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 number generator to pick the partici-
pants for your survey. Large representative samples are better than small ones, but a small
representative sample of 100 is better than an unrepresentative sample of 500.

Political pollsters sample voters in national election 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 nation’s opinions. Without random sam-
pling, large samples—including call-in phone samples and TV or Web site polls (think
of the voting on shows like American Idol)—often merely give misleading results.

The point to remember: Before 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
naturalistic observations range from watching chimpanzee societies in the jungle,
to unobtrusively videotaping (and later systematically analyzing) parent-child inter-
actions in different cultures, to recording racial differences in students’ self-seating
patterns in the school cafeteria.

Like the case study and survey methods, naturalistic ob-
servation does not explain behavior. It describes it. Never-
theless, descriptions can be revealing. We once thought, for
example, that only humans use tools. Then naturalistic ob-
servation revealed that chimpanzees sometimes insert a stick
in a termite mound and withdraw it, eating the stick’s 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. “Observations, made in the natural habitat,
helped to show that the societies and behavior of animals are
far more complex than previously supposed,” notes chimpan-
zee observer Jane Goodall (1998). For example, chimpanzees
and baboons have been observed using deception. Psycholo-
gists 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 developed a primate species’ brain, the more
likely it is that the animals will display deceptive behaviors (Byrne & Corp, 2004).

Naturalistic observations also illuminate human behavior. Here are three findings
you might enjoy.

Photo by Jack Kearse, Emory University for Yerkes National Primate Research Center

e A funny finding. We humans laugh 30 times more often in social situations than
in solitary situations. (Have you noticed how seldom you laugh when alone?) As
we laugh, 17 muscles contort our mouth and squeeze our eyes, and we emit a se-
ries of 75-millisecond vowel-like sounds that are spaced about one-fifth of a sec-
ond apart (Provine, 2001).



e Sounding out students. What, really, are introduc-
tory 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 recorders
captured 30 seconds of the students’ 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?
The answers: 28 and 9 percent. (What percentage of your
waking hours are spent in these activities?)

e Culture, climate, and the pace of life. Naturalistic
observation also enabled Robert Levine and Ara
Norenzayan (1999) to compare the pace of life in
31 countries. (Their operational definition of pace
of life included 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 snapshots of everyday life, but it does so
without controlling for all the factors that may influence behavior. It’s 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 correlate with school success tells
us how well the scores predict school success.

Throughout this book we will often ask how strongly two sets of scores are related:
For example, 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 2.2, next page, contains three scatterplots, illustrating the range of possi-
ble correlations from a perfect positive to a perfect negative. (Perfect correlations
rarely occur in the “real world.”) Each dot in a scatterplot represents the scattered
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 “negative” 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. Exercise and weight corre-
late negatively. As exercise goes up from zero, body weight has some tendency to go
down. A weak correlation, indicating little relationship, has a coefficient near zero.
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An EAR for naturalistic
observation Psychologists
Matthias Mehl and James
Pennebaker have used
Electronically Activated
Recorders (EAR) to sample
naturally occurring slices of
daily life. :
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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 -1to +1).

scatterplot a graphed cluster of dots,
each of which represents the values of
two variables. The slope of the points
suggests the direction of the relation-
ship between the two variables. The
amount of scatter suggests the strength
of the correlation (little scatter indicates
high correlation).
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Perfect positive correlation (+1.00)

>» FIGURE 2.2

Scatterplots, showing patterns of
correlation 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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No relationship (0.00)

Here are four recent news reports of correlational research, some derived from sur-
veys or natural observations. Can you spot which are reporting positive correlations,

which negative? (Answers below.)

TABLE 2.2
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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 achievement
(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. Won-
dering if tall men are more or less easygoing,
you collect two sets of scores: men’s heights
and men’s temperaments. You measure the
height of 20 men, and you have someone else
independently assess their temperaments
(from zero for extremely calm to 100 for
highly reactive).

With all the relevant data (TABLE 2.2) right
in front of you, 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 2.2, most
people detect very little relationship between
height and temperament. In fact, the correla-
tion in this imaginary example is moderately
positive, +0.63, as we can see if we display the
data as a scatterplot. In FIGURE 2.3, 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.
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If we fail to see a relationship when data are presented as systematically as in Table
2.2, how much less likely are we to notice them in everyday 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 remember: A correlation coefficient, which can range from -1.0 to
+1.0, reveals the extent to which two things relate.

Correlation and Causation

Correlations help us predict. Low self-esteem correlates with (and therefore predicts) de-
pression. (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 elevated
depression rate.) So, does low self-esteem cause depression? If, based on the correlational
evidence, you assume that it does, you have much company. A nearly irresistible thinking
error is assuming that an association, sometimes presented as a correlation coefficient,
proves causation. But no matter how strong the relationship,
it does not prove anything!

As options 2 and 3 in FIGURE 2.4 show, we’d get the same @
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RESEARCH METHODS 31

» FIGURE 2.3

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

» FIGURE 2.4

Three possible cause-effect relationships
People low in self-esteem are more likely

to report depression than are those high in
self-esteem. One possible explanation of this
negative correlation is that a bad self-image
causes depressed feelings. But, as the dia-
gram indicates, other cause-effect relation-
ships are possible.

negative correlation between low self-esteem and depression
if depression caused people to be down on themselves, or if
some third factor—such as heredity or brain chemistry—caused
both low self-esteem and depression. Among men, for
example, length of marriage correlates positively with hair - @)

Low self-esteem

could cause

> Depression

or

could cause /

\4

Low self-esteem

or

Low self-esteem

loss—because both are associated with a third factor, age. : Depression
This point is so important—so basic to thinking smarter :

with psychology—that it merits one more example, from a sur-  :

vey of more than 12,000 adolescents. The study found that the @

more teens feel loved by their parents, the less likely they are to Distressing events

behave in unhealthy ways—having early sex, smoking, abusing or biological

alcohol and drugs, exhibiting violence (Resnick et al., 1997). predisposition

“Adults have a powerful effect on their children’s behavior
right through the high school years,” gushed an Associated

\ and

Depression
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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 causa-
tion.? Thus, the AP could as well have reported, “Well-behaved teens feel their parents’ love
and approval; out-of-bounds teens more often think their parents are disapproving jerks.”

The point to remember: Correlation indicates the possibility of a cause-effect rela-
tionship, but it does not prove causation. Knowing 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

Illusory Correlations

6: What are illusory correlations?

Correlation coefficients make visible the relationships we might otherwise miss. They
also restrain our “seeing” relationships that actually do not exist. A perceived but
nonexistent correlation is an illusory correlation. When we believe there is a rela-
tionship between two things, we are likely to notice and recall instances that confirm

Correlation need not mean our belief (Trolier & Hamilton, 1986).

causation Length of marriage correlates Because we are sensitive to dramatic or unusual events, we are especially likely to notice
with hair loss in men. Does this mean that and remember the occurrence of two such events in sequence—say, a premonition of an
marriage causes men to lose their hair (or unlikely phone call followed by the call. When the call does not follow the premonition, we

that balding men make better husbands)? . . .
In this case, as in many others, a third are less likely to note and remember the nonevent. Illusory correlations help explain many

factor obviously explains the correlation: superstitious beliefs, such as the presumption that infertile couples who adopt become
Golden anniversaries and baldness both more likely to conceive (Gilovich, 1991). Couples who conceive after adopting capture our
accompany aging. attention. We're 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 2.5, ignoring equally essential information in the other cells.
Such illusory thinking helps explain why for so many years people believed (and

A study reported in the British many still do) that sugar makes children hyperactive, that getting chilled and wet
Medical Joufnal f9und_that causes people to catch a cold, and that changes in the weather trigger arthritis pain.
youths who identify with the goth . . ,

We are, it seems, prone to perceiving patterns, whether they’re there or not.

subculture attempt, more often . . O
than other young people, to harm The point to remember: When we notice random coincidences, we may forget that
or kill themselves (Young et al., they are random and instead see them as correlated. Thus, we can easily deceive our-

2006). Can you imagine multiple selves by seeing what is not there.
possible explanations for this

- t- ? - - H
association Perceiving Order in Random Events

In our natural eagerness to make sense of our world—what poet Wallace Stevens called our
“rage for order”—we look for order even in random data. And we usually find it, because—

» FIGURE 2.5

Illusory correlation in everyday
life Many people believe infertile
couples become more likely to con-
ceive a child after adopting a baby.
This belief arises from their attention
being drawn to such cases. The many
couples who adopt without conceiv-
ing or conceive without adopting
grab less attention. To determine
whether there actually is a correlation
between adoption and conception,
we need data from all four cells in
this figure. (From Gilovich, 1991.)
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2Because many associations are stated as correlations, the famously worded principle is “Correlation does not
prove causation.” That’s true, but it’s also true of associations verified by other nonexperimental statistics
(Hatfield et al., 2006).



here’s a curious fact of life—random sequences often don’t look random. Consider a
random coin flip: If someone flipped a coin six times, which of the following sequences 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 believe
HTTHTH would be the most likely random sequence. Actually, all three are equally
likely (or, you might say, equally unlikely). A 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 2.6).

In actual random sequences, patterns and streaks (such as repeating digits) occur
more often than people expect. To demonstrate this phenomenon for myself (as you
can do), I flipped a coin 51 times, with these results:

1. H 11. T 21. T 31. T 41. H 51. T

2. T 12. H 22. T 32. T 42. H

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

4. T 14. T 24. T 34. T 44.H e
5. H 15. T 25. T 35. T 45. T

6. H 16. H 26. T 36. H 46. H

7. H 17. T 27. H 37. T 47. H

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 perfect pattern of pairs of tails followed by pairs of heads. On
tosses 30 to 38 I had a “cold hand,” with only one head in eight tosses. But my
fortunes immediately reversed with a “hot hand”—seven heads out of the next
nine tosses. Similar streaks happen, about as often as one would expect in ran-
dom sequences, in basketball shooting, baseball hitting, and mutual fund stock
pickers’ selections (Gilovich et al.,, 1985; Malkiel, 1989, 1995; Myers, 2002).
These sequences often don’t look random, and so get overinterpreted (“When
you're hot, you're hot!”).

What explains these streaky patterns? Was I exercising some sort of paranormal
control over my coin? Did I 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
result—just the sort of near 50-50 result we expect from coin tossing. Despite seem-
ing 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? Actually, 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. But statisticians Stephen
Samuels and George McCabe (1989) reported that, given the millions of people who
buy U.S. state lottery tickets, it was “practically a sure thing” that someday, some-
where, someone would hit a state jackpot twice. Indeed, said fellow statisticians Persi
Diaconis and Frederick Mosteller (1989), “with a large enough sample, any outra-
geous thing is likely to happen.” An event that happens to but 1 in 1 billion people
every day occurs about six times a day, 2000 times a year.
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illusory correlation the perception of
a relationship where none exists.

A New York Times writer reported
a massive survey showing that
“adolescents whose parents smoked
were 50 percent more likely than
children of nonsmokers to report
having had sex.” He concluded
(would you agree?) that the survey
indicated a causal effect—that
“to reduce the chances that their
children will become sexually active
at an early age” parents might “quit
smoking” (O’Neil, 2002).

» FIGURE 2.6

Two random sequences Your chances of
being dealt either of these hands are pre-
cisely the same: 1 in 2,598,960.

On March 11, 1998, Utah’s Ernie
and Lynn Carey gained three new
grandchildren when three of their
daughters gave birth—on the same
day (Los Angeles Times, 1998).

T PAzARRE SEQUENGE OF COMPUTER-GENERATED

RADOM  MUPEERS

© 1990 by Sidney Harris/American Scientist magazine.

Bizarre-looking, perhaps. But actually no more
unlikely than any other number sequence.
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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 par-
ticipants to experimental and control
groups by chance, thus minimizing
preexisting 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 “I
shall please”] 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 experiment,
the group that is exposed to the treat-
ment, that is, to one version of the inde-
pendent variable.

control group in an experiment, the
group that is not exposed to the treat-
ment; contrasts with the experimental
group and serves as a comparison for
evaluating the effect of the treatment.

independent variable the experimen-
tal factor that is manipulated; the vari-
able whose effect is being studied.

confounding variable a factor other
than the independent variable that might
produce an effect in an experiment.

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

71: How do experiments, powered by random assignment, clarify
cause and effect?

Happy are they, remarked the Roman poet Virgil, “who have been able to perceive the
causes of things.” 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 cow’s 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
“breast is best” 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
nutrients of mother’s milk contribute to brain development? To help answer this
question, researchers have “controlled for” (statistically removed differences in)
certain other factors, such as maternal age, education, and income. And they have
found that in infant nutrition, mother’s milk correlates modestly but positively
with later intelligence.

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
interest and (2) holding constant (“controlling”) other factors. With parental per-
mission, a British research team randomly assigned 424 hospital preterm infants ei-
ther to standard infant formula feedings or to donated breast milk feedings (Lucas et
al., 1992). On intelligence tests taken at age 8, the children nourished with breast
milk had significantly higher intelligence scores than their formula-fed counterparts.
Earlier we mentioned the place of random sampling in a well-done survey. Consider
now the equally important place of random assignment in a well-done experiment.

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
except nutrition. This eliminated alternative explanations and supported the
conclusion that breast is indeed best for developing intelligence (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 naturally occurring
relationships, 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 testimonies.
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 test, we listen to a “peak learning” subliminal CD and then improve on
the next test, we may credit the CD rather than conclude that our performance has re-
turned to our average. In the 1700s, bloodletting seemed effective. Sometimes people
improved after the treatment; when they didn'’t, the practitioner inferred the disease was
just too advanced to be reversed. (We, of course, now know that usually bloodletting is a
bad treatment.) So, whether or not a remedy is truly effective, enthusiastic users will
probably endorse it. To find out whether it actually is effective, we must experiment.



And that is precisely how investigators evaluate new drug treatments and new meth-
ods of psychological therapy (Unit 13). The participants in these studies are randomly
assigned to the research groups and are often blind (uninformed) about what treat-
ment, if any, they are receiving. One group receives a treatment (such as medication or
other therapy). The other group receives a pseudotreatment—an inert placebo (perhaps
a pill with no drug in it). If the study is using a double-blind procedure, 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 treatment’s actual ef-
fects apart from the participants’ belief in its healing powers and the staff’s enthusiasm
for its potential. Just thinking you are getting a treatment can boost your spirits, relax
your body, and relieve your symptoms. This placebo effect is well documented in re-
ducing pain, depression, and anxiety (Kirsch & Sapirstein, 1998). And the more expen-
sive the placebo, the more “real” it seems to us—a fake pill that costs $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 ran-
dom assignment, as occurred with the infants in the breast milk experiment, we also
can conclude that any later differences between people in the experimental and con-
trol groups will usually be the result of the treatment.

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 procedure—neither 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 ver-
sus peak dose). We call this experimental factor the independent variable be-
cause we can vary it independently of other factors, such as the men’s age, weight,
and personality. These other factors, which can potentially influence the results of
the experiment, are called confounding variables. Random assignment controls
for possible confounding variables.

Experiments examine the effect of one or more independent variables on some mea-
surable behavior, called the dependent variable because it can vary depending on what
takes place during the experiment. Both variables are given precise operational defini-
tions, which specify the procedures that manipulate the independent variable (the pre-
cise drug dosage and timing in this study) or measure the dependent variable (the
questions that assessed the men’s responses). These definitions answer the “What do
you mean?” question with a level of precision that enables others to repeat the study.
(See FIGURE 2.7, next page, for the breast milk experiment’s design.)

Let’s 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
Carpusor and William Loges (2006) sent identically worded e-mail inquiries to 1115
Los Angeles-area landlords. The researchers varied the ethnic connotation of the
sender’s name and tracked the percentage of positive replies (invitations to view the
apartment in person). “Patrick McDougall,” “Said Al-Rahman,” and “Tyrell Jackson”
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“If I don’t think it’s going to work, will it
still work?”

Note the distinction between
random sampling in surveys
(discussed earlier in relation to
surveys) and random assignment in
experiments (depicted in Figure 2.7).
Random sampling helps us generalize
to a larger population. Random
assignment controls extraneous
influences, which helps us infer cause
and effect

ey from cartoonbank.

The New Yorker Collection, 2007, P. C. Vi

com. All Rights Reserved.
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Random assignment
(controlling for other variables
such as parental intelligence
and environment)
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©Michael Wertz

>» FIGURE 2.7

Experimentation To discern causation,
psychologists may randomly assign some
participants to an experimental group,
others to a control group. Measuring the
dependent variable (intelligence score in
later childhood) will determine the effect
of the independent variable (type of milk).

TABLE 2.3

RESEARCH METHODS

Group Independent
variable
Experimental Breast milk
Control Formula

outcome we measure).

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Dependent
variable

Intelligence

score, age 8

Intelligence
score, age 8

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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received, 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 edu-

cation programs boost impoverished children’s chances for success? What are the

effects of different anti-smoking
campaigns? Do school sex-educa-
tion programs reduce teen preg-
nancies? To answer such questions,
we can experiment: If an interven-
tion is welcomed but resources are
scarce, we could use a lottery to
randomly assign some people (or
regions) to experience the new
program and others to a control
condition. If later the two groups
differ, the intervention'’s effect will
be confirmed (Passell, 1993).

Let’s recap. A variable is anything
that can vary (infant nutrition, in-
telligence, TV exposure—anything
within the bounds of what is fea-

sible and ethical). Experiments aim to manipulate an independent variable, mea-
sure the dependent variable, and control confounding variables. An experiment
has at least two different groups: an experimental group and a comparison or
control group. Random assignment works to equate the groups before any treat-
ment effects. In this way, an experiment tests the effect of at least one indepen-
dent variable (what we manipulate) on at least one dependent variable (the

TABLE 2.3 compares the features of psychology’s research methods.

COMPARING RESEARCH METHODS

Research Basic Purpose How Conducted What Is Strengths Weaknesses

Method Manipulated

Descriptive To observe and Case studies, surveys, Nothing Case studies require only one No control of vari-
record behavior or naturalistic participant; surveys may be done  ables; single cases

observations fairly quickly and inexpensively may be misleading
(compared to experiments);
naturalistic observations may be
done when it is not ethical to
manipulate variables.

Correlational  To detect naturally Compute statistical Nothing Works with large groups of data, ~ Does not specify
occurring relationships; association, some- and may be used in situations cause and effect
to assess how well one times among survey where an experiment would not
variable predicts another  responses be ethical or possible

Experimental  To explore cause Manipulate one or The indepen- Specifies cause and effect, and Sometimes not fea-

and effect

more factors; use dent variable(s)

random assignment

variables are controlled

sible; results may
not generalize to
other contexts; not
ethical to manipu-
late certain variables

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



BEFORE YOU MOVEON. ..

» ASK YOURSELF

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

» TEST YOURSELF 2

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

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.

Statistical Reasoning in Everyday Life

IN DESCRIPTIVE, CORRELATIONAL, and experimental research, statistics are tools
that help us see and interpret what the unaided eye might miss. But statistical
understanding benefits more than just researchers. To be an educated person today is
to be able to apply simple statistical principles to everyday reasoning. One needn’t
memorize complicated formulas to think more clearly and critically about data.

The-top-of-the-head estimates often misread reality and then mislead the public.
Someone throws out a big, round number. Others echo it, and before long the big,
round number becomes public misinformation. A few examples:

e Ten percent of people are lesbians or gay men. Or is it 2 to 3 percent, as sug-
gested by various national surveys (Unit 8A)?

® We ordinarily use but 10 percent of our brain. Or is it closer to 100 percent
(Unit 3B)?

® The human brain has 100 billion nerve cells. Or is it more like 40 billion, as sug-
gested by extrapolation from sample counts (Unit 3A)?

The point to remember:. Doubt 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 2.8, next page, 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. It's
easy to design a graph to make a difference look big (Figure 2.8a) or small (Figure
2.8b). The secret lies in how you label the vertical scale (the Y-axis).

The point to remember: Think 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 tendency, a single
score that represents a whole set of scores. The simplest measure is the mode, the most
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“Figures can be misleading—so I've written a
song which I think expresses the real story of
the firm’s performance this quarter.”

mode the most frequently occurring
score(s) in a distribution.

© Patrick Hardincord
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after 10 years 99
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>» FIGURE 2.8

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

>» FIGURE 2.9

A skewed distribution This graphic rep-
resentation of the distribution of a village's
incomes illustrates the three measures of
central tendency—mode, median, and mean.
Note how just a few high incomes make the
mean—the fulcrum point that balances the
incomes above and below—deceptively high.
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frequently occurring score or scores. The most commonly reported is the mean, or
arithmetic average—the 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 midpoint—the
50th percentile. If you arrange all the scores in order from the highest to the lowest, half
will be above the median and half will be below it. In a symmetrical bell-shaped distribution
of scores, the mode, mean, and median scores may be the same or very similar.

Measures of central tendency neatly summarize data. But consider what happens to
the mean when a distribution is lopsided or skewed. With income data, for example,
the mode, median, and mean often tell very different stories (FIGURE 2.9). This happens
because the mean is biased by a few extreme scores. When Microsoft co-founder Bill
Gates sits down in an intimate café, its average (mean) customer instantly becomes a
billionaire. But the customer’s median wealth remains unchanged. Understanding this,
you can see how a British newspaper could accurately run the headline “Income for
62% Is Below Average” (Waterhouse, 1993). Because the bottom half 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
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have tended to tout the economy’s solid growth since 2000 using average income;
Democrats have lamented the economy’s lackluster growth using median income
(Paulos, 2006). Mean and median tell different true stories.

The point to remember. Always note which measure of central tendency is reported.
Then, if it is a mean, consider whether a few atypical scores could be distorting it.

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 data—how similar or diverse the scores are.
Averages derived from scores with low variability are more reliable than averages
based on scores with high variability. Consider a basketball player who scored be-
tween 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.

The range of scores—the gap between the lowest and highest scores—provides only a
crude estimate of variation because a couple of extreme scores in an otherwise uniform
group, such as the $950,000 and $1,420,000 incomes in Figure 2.9, will create a decep-
tively 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 2.4). The compu-
tation assembles information about how much individual scores differ from the
mean. If your high school serves a community where most families have similar
incomes, family income data will have a relatively small standard deviation com-
pared with a school in a more diverse community population.

TABLE 2.4
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The average person has one
ovary and one testicle.

mean the arithmetic average of a
distribution, 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.

STANDARD DEVIATION Is MucH MORE INFORMATIVE THAN MEAN 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

Score Deviation from the Squared Deviation Score
Mean

72 -8 64 60
74 -6 36 60
77 =5 g 70
79 -1 1 70
82 +2 4 90
84 +4 16 920
85 +5 25 100
87 +7 49 100

Total =E) Sum of (deviations)? =2_04 Total =6_40

Mean =640 +~ 8 =80

Standard deviation =

Test Scores in Class B

Deviation from Squared
the Mean Deviation
-20 400
-20 400
-10 100
-10 100
+10 100
+10 100
+2- 400
+20 400

Sum of (deviations)? = 2000

Mean =640 - 8 =80

Standard deviation =

_\/ Sum of (deviations)?
Number of scores

_ o L,
S TR

_\/ Sum of (deviations)?
Number of scores

__[2000 58
=5 =15
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» FIGURE 2.10

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.
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About 95

percent of all
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30 points of 100
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You can grasp the meaning of the standard deviation if you consider how scores
tend to be distributed in nature. Large numbers of data—heights, weights, intelligence
scores, grades (though not incomes)—often form a symmetrical, bell-shaped distribu-
tion. 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 2.10 shows, a useful property of the normal curve is that roughly 68
percent 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, Unit 11 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.

Making Inferences

9: What principles can guide our making generalizations from
samples and deciding whether differences are significant?

Data are “noisy.” 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 samples. The best basis for
generalizing is not from the exceptional and memorable 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 high school senior 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 only two teachers at each insti-
tution) tells friends about the “great teachers” at the first school, and the “bores”
at the second. Again, we know it but we ignore it: Averages based on many cases
are more reliable (less variable) than averages based on only a few cases.

The point to remember: Don'’t 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 differences 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 difference is likely to be reliable as well. (Example: The
less the variability in women'’s and in men’s aggression scores, the more confidence
we would have that any observed gender difference is reliable.) And when the differ-
ence between the sample averages is large, we have even more confidence that the
difference 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 proven. 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).

Peanuts

LUCY, YOURE THE
WORST PLAYER IN
THE HISTORY OF
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PLAYER IN THE

HISTORY OF THE GAME !
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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 “statistically
significant” yet have little practical significance. For example, comparisons of in-
telligence 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 psychologists to advocate alternatives to significance testing (Hunter, 1997).
Better, they say, to use other ways to express a finding’s effect size—its magnitude
and reliability.

The point to remember: Statistical significance indicates the likelihood that a
result will happen by chance. But this does not say anything about the importance
of the result.
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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.

statistical significance a statisti-
cal statement of how likely it is that an
obtained result occurred by chance.
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BEFORE YOU MOVEON...

» ASK YOURSELF

Find a graph in a popular magazine ad. How does the advertiser use (or abuse) statistics
to make a point?

» TEST YOURSELF 3

Consider a question posed by Christopher Jepson, David Krantz, and Richard Nisbett
(1983) to University of Michigan introductory psychology students:
The registrar’s office at the University of Michigan has found that usually about 100
students in Arts and Sciences have perfect grades at the end of their first term at the
University. However, only about 10 to 15 students graduate with perfect grades. What
do you think is the most likely explanation for the fact that there are more perfect grades
after one term than at graduation?

Answers to the Test Yourself questions can be found in Appendix E 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 behav-
ior. We have also noted that correlational studies assess the 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 assign-
ment of participants to isolate the effects of an independent variable 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 approaching psychology with a mix-
ture of curiosity and apprehension. So before we plunge in, let’s entertain some fre-
quently asked questions.

Psychology Applied

10: Can laboratory experiments illuminate everyday life?

When you see or hear about psychological research, do you ever wonder whether
people’s behavior in the lab will predict their behavior in real life? For example, does
detecting 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, sexually explicit film, does an
aroused man’s increased willingness to push buttons that he thinks will electrically
shock a woman really say anything about whether violent pornography makes a man
more likely to abuse a woman?

Before you answer, consider: The experimenter intends the laboratory environment
to be a simplified reality—one that simulates and controls important features of ev-
eryday life. Just as a wind tunnel lets airplane designers re-create airflow forces under
controlled conditions, a laboratory experiment lets psychologists re-create psycho-
logical forces under controlled conditions.

An experiment’s 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 principles—not the specific find-
ings—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 refined
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 investigations
show that principles derived in the laboratory do typically generalize to the everyday
world (Anderson et al., 1999).

The point to remember: Psychologists’ concerns lie less with unique behaviors
than with discovering general principles that help explain many behaviors.

11: Does behavior depend on one’s culture and gender?
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culture the enduring behaviors, ideas,
attitudes, and traditions shared by a
group of people and transmitted from
one generation to the next.

What can psychological studies done in one time and place, often
with White Europeans or North Americans, really tell us about
people in general? As we will see time and again, culture—shared
ideas and behaviors that one generation passes on to the next—
matters. Our culture shapes our behavior. It influences our stan-
dards 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 contact, our conversational
distance, and much, much more. Being aware of such differences,
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

Alistair Berg/ Alamy

unites us as a universal human family. The same underlying pro-
cesses guide people everywhere:

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

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

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

The point to remember: We are each in certain respects like all others, like some
others, and like no other. Studying people of all races and cultures helps us discern
our similarities and our differences, our human kinship and our diversity.

You will see throughout this book that gender matters, too. Researchers report
gender differences in what we dream, in how we express and detect emotions, and
in our risk for alcohol dependence, depression, and eating disorders. Gender differ-
ences fascinate us, and studying them is potentially beneficial. For example, many
researchers believe that women carry on conversations more readily to build rela-
tionships, while men talk more to give information and advice (Tannen, 1990).
Knowing this difference 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 remember: Even when specific attitudes and behaviors vary by gender
or across cultures, as they often do, the underlying processes are much the same.

Soccer shoes? Because culture shapes
social behavior, actions that seem ordinary to
others may seem odd to us. Yet underlying
these differences are powerful similarities.
Children everywhere love to play sports such
as soccer. But most U.S. children would play
with athletic shoes on grass, not barefoot on
the street, as with these Burkina Faso boys.

“All people are the same; only their
habhits differ.”

Confucius, 551-479 B.C.E.
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“Rats are very similar to humans

except that they are not stupid

enough to purchase lottery tickets.”
Dave Barry, July 2, 2002

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

Psychologist Neal Miller, 1983

“Please do not forget those of us
who suffer from incurable diseases
or disahilities who hope for a cure
through research that requires the
use of animals.”

Psychologist Dennis Feeney (1987)

“The righteous know the needs of
their animals.”
Proverbs 12:10

Ethics in Research

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 un-
derstand how different species learn, think, and behave. Psychologists also study animals
to learn about people, by doing experiments permissible only with animals. Human physi-
ology resembles that of many other animals. We humans are not like animals; we are ani-
mals. Animal experiments have therefore led to treatments for human diseases—insulin
for diabetes, vaccines to prevent polio and rabies, transplants 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 mower’s engine than a Mercedes’. Like Mercedes engines,
human nervous systems are complex. But the simplicity of the sea slug’s nervous system
is precisely what makes it so revealing of the neural mechanisms of learning.

If we share important similarities with other animals, then should we not respect
them? “We cannot defend our scientific work with animals on the basis of the simi-
larities between them and ourselves and then defend it morally on the basis of differ-
ences,” 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 Pasteur’s 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 ourselves 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 “morally acceptable.” In Britain, only 37 percent do (Mason, 2003).

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 supported the exter-
mination 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 people—based on their perceived similarity to us. As Unit 14
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 researchers
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 guide-
lines. For example, British Psychological Society guidelines call for housing animals
under reasonably natural living conditions, with companions for social animals (Lea,
2000). American Psychological Association (2002) guidelines mandate ensuring the
“comfort, health, and humane treatment” of animals, and of minimizing “infection,
illness, and pain of animal subjects.” Humane care also leads to more effective science,
because pain and stress would distort the animals’ behavior during experiments.

Animals have themselves benefited from animal research. One Ohio team of research
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 dogs’ transition to adoptive homes (Tuber et al., 1999). In New York, formerly
listless and idle Bronx Zoo animals now stave off boredom by working for their supper, as
they would in the wild (Stewart, 2002). Other studies have helped improve care and
management in animals’ 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 protection for them. At its best, a
psychology concerned for humans and sensitive to animals 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 re-
lieved 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—though
more mildly than the stresses that people sometimes willingly undergo in network real-
ity TV programs. But stress and deception are used sparingly—only when researchers
believe it is essential to a justifiable end, such as understanding and controlling violent
behavior or studying mood swings. Such experiments wouldn’t work if the participants
knew all there was to know about the experiment beforehand. Wanting to be helpful,
the participants might try to confirm the researcher’s predictions.

Ethical principles developed by the American Psychological Association (1992), by
the British Psychological Society (1993), and by psychologists internationally (Pettifor,
2004), urge investigators to (1) obtain the informed consent of potential partici-
pants, (2) protect them from harm and discomfort, (3) treat information about indi-
vidual participants confidentially, and (4) fully debrief people: explain the research
afterward. Moreover, most universities (where a great deal of research is conducted)
now screen research proposals through an ethics committee—an “Institutional Re-
view Board”—that safeguards the well-being of every participant.

The ideal is for a researcher to be sufficiently informative and considerate so that
participants 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 psychology’s defenders, teachers provoke much greater anxiety by
giving and returning class tests than do researchers in a 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.
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“The greatness of a nation can he
judged by the way its animals
are treated.”

Mahatma Gandhi, 1869-1948

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 York’s Bronx Zoo.

informed consent an ethical prin-
ciple that research participants be
told enough to enable them to choose
whether they wish to participate.

debriefing the postexperimental expla-
nation of a study, including its purpose
and any deceptions, to its participants.
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14: Is psychology free of value judgments?

Psychology is definitely not value-free. Values affect what we study, how we
study it, and how we interpret results. Researchers’ values influence their
choice of topics. Should we study worker productivity or worker morale? Sex
discrimination or gender differences? Conformity or independence? Values can
also color “the facts.” As we noted earlier, our preconceptions can bias our ob-

i ] | ?J' '_i‘__ : z § 4 servations and interpretations; sometimes we see what we want or expect to see
=f.0

W}‘ (FIGURE 2.11).

A Even the words we use to describe something can reflect our values. Are the
» FIGURE 2.11

What do you see? People interpret am-

sex acts that an individual does not practice “perversions” or “sexual
variations”? Both in and out of psychology, labels describe and labels evaluate:

biguous information to fit their preconcep-

tions. Do you see a duck or a rabbit? Before
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The same holds true in everyday speech. One person’s “rigidity” is another’s
“consistency.” One person’s “faith” is another’s “fanaticism.” Our labeling

showing some friends this image, ask them if someone as “firm” or “stubborn,” “careful” or “picky,” “discreet” or “secretive”
they can see the duck lying on its back (or the reveals our feelings.
bunny in the grass). (From Shepard, 1990.) Popular applications of psychology also contain hidden values. If you defer to

“professional” guidance about how to live—how to raise children, how to achieve
self-fulfillment, what to do with sexual feelings, how to get ahead at work—you
are accepting value-laden advice. A science of behavior and mental processes

It is doubtless impossible to can certainly help us reach our goals, but it cannot decide what those goals

approach any human problem with a

mind free from hias.” should be.
Simone de Beauvoir, If some people see psychology as merely common sense, others have a different
The Second Sex, 1353 concern—that it is becoming dangerously powerful. Is it an accident that astronomy

is the oldest science and psychology the youngest? To some people, exploring the
external universe seems far safer than exploring our own inner universe. Might psy-
chology, they ask, be used to manipulate people?

Knowledge, like all power, can be used for good or evil. Nuclear
power has been used to light up cities—and to demolish them. Persua-
sive power has been used to educate people—and to deceive them. Al-
though psychology does indeed have the power to deceive, its purpose is
to enlighten. Every day, psychologists are exploring ways to enhance
learning, creativity, and compassion. Psychology speaks to many of our
world’s great problems—war, overpopulation, prejudice, family crises,
crime—all of which involve attitudes and behaviors. Psychology also
speaks to our deepest longings—for nourishment, for love, for happi-
ness. Psychology cannot address all of life’s great questions, but it
speaks to some mighty important ones.

Office of Public Affairs at Columbia University

Psychology speaks In making its historic

1954 school desegregation decision, the U.S. BEFORE YOU MOVEON. ..
Supreme Court cited the expert testimony

and research of psychologists Kenneth > AsK YOURSELF

Clark and Mamie Phipps Clark (1947). The Were any of the Frequently Asked Questions your questions? Do you have other ques-
Clarks reported that, when given a choice tions or concerns about psychology?

between Black and White dolls, most

African-American children chose the White » TEST YOURSELF 4

doll, which seemingly indicated internalized

. - How are human and animal research subjects protected?
anti-Black prejudice.

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.
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UNIT REVIEW: Research Methods: 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 “I-knew-it-all-along phenome-
non”), the tendency to believe, after learning an outcome, that
we would have foreseen it. We also are routinely overconfident
of our judgments, thanks partly to our bias to seek information
that confirms them. Although limited by the testable questions
it can address, scientific inquiry can help us sift reality from il-
lusion 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 curi-
ous 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
assumptions, 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?
Psychological theories organize observations and imply predic-
tive hypotheses. After constructing precise operational definitions
of their procedures, researchers test their hypotheses, validate
and refine the theory, and, sometimes, suggest practical appli-
cations. If other researchers can replicate the 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, surveys among random samples of a population,
and naturalistic observations. In generalizing from observa-
tions, remember: 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?
Scatterplots help us to see correlations. 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 a correlation coefficient) indicates the
possibility of a cause-effect relationship, but it does not
prove the direction of the influence, or whether an underly-
ing third factor may explain the correlation.

6: What are illusory correlations?
Illusory correlations are random events that we notice and
falsely assume are related. Patterns or sequences occur

naturally 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, psychologists conduct
experiments, manipulating one or more factors of interest
and controlling other confounding variables. Random assign-
ment minimizes preexisting differences between the experi-
mental group (exposed to the treatment) and the control
group (given a placebo or different version of the treat-
ment). The independent variable is the factor you manipulate
to study its effect. The dependent variable is the factor you
measure to discover any changes that occur in response to
these manipulations. Studies may use a double-blind proce-
dure to avoid the placebo effect and researcher’s 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 the median (the middle
score in a group of data), the mode (the most frequently occurring
score), and the mean (the arithmetic average). Measures of varia-
tion tell us how similar or diverse data are. A range describes the
gap between the highest and lowest scores. The more useful mea-
sure, the standard deviation, states how much scores vary around
the mean, or average, score. The normal curve is 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 sta-
tistically significant—that 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.

11: Does behavior depend on one’s culture and gender?
Attitudes and behaviors vary across cultures, 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.
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12: Why do psychologists study animals, and is it ethical
to experiment on animals?

Some psychologists are primarily interested in animal behavior.

Others study animals to better understand the physiological
and psychological processes shared by humans. Under ethical
and legal guidelines, animals used in experiments rarely
experience pain. Nevertheless, animal rights groups raise an
important issue: Even if it leads to the relief of human
suffering, is an animal’s temporary suffering justified?

13: Is it ethical to experiment on people?

Researchers may temporarily stress or deceive people in order
to learn something important. However, animal protection
legislation, laboratory regulation and inspection, and local

ethics committees serve to protect human and animal
welfare. At universities, Institutional Review Boards screen
research proposals. Ethical principles developed by
international psychological organizations urge researchers
using human participants to obtain informed consent, to
protect them from harm and discomfort, to treat their
personal information confidentially, and to fully debrief
all participants.

14: Is psychology free of value judgments?

Psychologists’ values influence their choice of research topics,
their theories and observations, their labels for behavior, and
their professional advice. Applications of psychology’s princi-
ples have been used mainly in the service of humanity.

Terms and Concepts to Remember

hindsight bias, p. 20
critical thinking, p. 24 scatterplot, p. 29
theory, p. 25

hypothesis, p. 25

operational definition, p. 26
replication, p. 26

case study, p. 26

survey, p. 27

population, p. 28

random sample, p. 28
naturalistic observation, p. 28
correlation, p. 29

correlation coefficient, p. 29

illusory correlation, p. 32
experiment, p. 34

random assignment, p. 34
double-blind procedure, p. 35
placebo effect, p. 35
experimental group, p. 35
control group, p. 35
independent variable, p. 35

i mode, p. 37

{ mean, p. 38

median, p. 38

range, p. 39

standard deviation, p. 39
normal curve, p. 40
statistical significance, p. 41
i culture, p. 43

informed consent, p. 45
debriefing, p. 45

confounding variable, p. 35
dependent variable, p. 35

Multiple-Choice Questions

1. What statistical technique would be

appropriate for a researcher to use in

trying to determine how consistent
intelligence scores are over time?
Correlation coefficient

Mean

Median

Standard deviation

e. Range

a0 o

2. A scientist’s willingness to admit that

she is wrong is an example of
curiosity.

intelligence.

humility.

skepticism.

cynicism.

o a0 e

3. Let’s say a psychology researcher is

interested in testing whether a particu-
lar parenting technique would lead ado-
lescents to feel more satisfied with their
lives. What method should be used?

Case study

Experiment

Survey

Naturalistic observation
Correlation

opo o

4, When a distribution of scores is

skewed, the best representation of
central tendency is the

inference.

standard deviation.

mean.

median.

correlation coefficient.

oo o

5. A researcher wants to conduct an experi-

ment to determine if eating a cookie

before class each day improves students’

grades. He uses two psychology classes

for the experiment, providing daily cook-

ies to one and nothing to the other. At

the end of the semester, the researcher

compares the final grades of students in

the two classes. What is the independent

variable for this experiment?

a. The students in the class that
received cookies.

b. The presence or absence of cookies.

c. The students in the class that
didn’t receive cookies.

d. The period of the day that the two
classes met.

e. Semester grades.

*AP is a trademark registered and/or owned by the College Board, which was not involved in the production of, and does not endorse, this product.
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6. Which of the following represents

naturalistic observation?

a. From a third-floor window, research-
ers watch how elementary school
children interact on a playground.

b. Researchers bring people into a
laboratory to see how they respond
when asked to solve a puzzle with
no solution.

c. A principal sits in the back of a
classroom to evaluate a teacher.

d. A social worker spends the after-
noon in the home of a mother
accused of neglecting her children.

e. Two grandparents sit in the front
row to watch as their grandson
performs his piano recital.

. “Monday morning quarterbacks”
rarely act surprised about the outcome
of weekend football games. Their ten-
dency to believe they knew how the
game would turn out is explained by

overconfidence.

hindsight bias.

intuition.

illusory correlation.

e. random sampling.

a0 o

. Researchers studying gender have
found that

a. there are more similarities than
differences between the genders.

b. there are no significant cognitive
differences between the genders.

c. there are no significant emotional
differences between the genders.

d. research tools are not capable of
determining if there are true differ-
ences or not.

e. differences between the genders are

becoming more pronounced over time.

. A student is writing an article for her
school newspaper about the school’s new

cell-phone policy, and she’d like to include :

survey results from a random sample of
students in her article. Which of the fol-
lowing constitutes a random sample?

a. The writer arrives at school early and
interviews the first five students who
come through the main entrance.

b. The writer pulls the names of five
students from a hat that contains
all students’ names. She interviews
the five selected students.

c. The writer asks her teacher if she
can distribute a brief survey to the
students in her AP Psychology class.

d. The writer passes out brief surveys
to 50 students in the hall and uses
the 18 surveys returned to her as
the basis of her article.

------------------------------------------------------------------------ eeccccccccccce

10

11.

12.

13.

e. The writer asks the principal for
the names of 10 students who have
had their cell phones confiscated
for a day for violating the policy.
She interviews these 10 students.

. Which of the following is a positive
correlation?

a. As study time decreases, students
achieve lower grades.

b. As levels of self-esteem decline, lev-
els of depression increase.

c. People who exercise regularly are
less likely to be obese.

d. Gas mileage decreases as vehicle
weight increases.

e. Repeatedly shooting free throws is
associated with a smaller percent-
age of missed free throws.

Why is random assignment of partici-
pants to groups an important aspect
of a properly designed experiment?

a. If the participants are randomly
assigned, the researcher can
assume that the people in each of
the groups are pretty similar.

b. By randomly assigning, the researcher
knows that whatever is learned from
the experiment will also be true for
the population from which the par-
ticipants were selected.

¢. Random assignment keeps expecta-
tions from influencing the results
of the experiment.

d. If participants are not randomly
assigned, it is impossible to repli-
cate the experiment.

e. Statistical analysis cannot be per-
formed on an experiment if ran-
dom assignment is not used.

Which of the following demonstrates

the need for psychological science?

a. Psychology’s methods are unlike
those of any other science.

b. Psychological experiments are less valu-
able without psychological science.

c. Intuition and common sense are
not always correct.

d. Intuition can never be right unless
applied scientifically.

e. Psychological science can be used
to answer fundamental questions
about religion.

Which of the following is a potential
problem with case studies?

{14,

{15

a. They provide too much detail and
the researcher is likely to lose track
of the most important facts.

b. They are generally too expensive to
be economical.

c. They may be misleading because they
don’t fairly represent other cases.

d. They are technically difficult and
most researchers don’t have the
skills to do them properly.

e. The dependent variable is difficult to
operationally define in a case study.

Which of the following is not an ethical
principle regarding research on humans?

a. Researchers must protect participants
from needless harm and discomfort.

b. Participants must take part in the
study on a voluntary basis.

c. Personal information about individual
participants must be kept private.

d. The research must be fully ex-
plained to participants when the
study is completed.

e. Itis never acceptable for a re-
searcher to deceive a participant
during the research.

There is a negative correlation between

TV watching and grades. What can we

properly conclude from this discovery?

a. We cannot conclude anything
about cause and effect.

b. We can conclude that TV watching
leads to lower grades.

c. We can conclude that TV watching
increases grades.

d. We can conclude that the grades
students get have an effect on their
TV watching habits.

e. We can conclude that this is an
illusory correlation.

Free-Response Question

i Imagine that you are a sports psychologist

i interested in the usefulness of a new visu-

i alization technique that has been developed
¢ for Olympic divers. You have decided to

i conduct an experiment to determine if the
technique is effective. Discuss the impor-

i tance of each of the following in regard to

i the experiment you are designing: popula-

i tion, sample, hypothesis, independent vari-
i able, dependent variable, operational defini-
i tions, control group, random assignment,

¢ and replication.

Multiple-choice self-tests and more may be found at www.worthpublishers.com/myers
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o principle is more central to to-

day’s psychology, or to this book,

than this: Everything psychological is

simultaneously biological. Your every

idea, every mood, every urge is a bi-
ological happening. You love, laugh, and
cry with your body. Without your body—
your genes, your brain, your appearance—
you 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.

Today’s science is riveted on our body’s
most amazing parts—the brain, its compo-
nent neural systems, and their genetic in-
structions. The brain’s 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 in-
formation we need to shoot a basketball? To
delight in a guitarist’s notes? To remember
our first kiss?

Our understanding of how the brain
gives birth to the mind has come a long way.
The ancient Greek philosopher Plato cor-
rectly located the mind in the spherical
head—his 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. It’s your brain, not
your heart, that falls in love.

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 3A.1). At one
point, Britain had 29 phrenological societ-
ies, and phrenologists traveled North
America giving skull readings (Hunt,
1993). Using a false name, humorist Mark
Twain put one famous phrenologist to the
test. “He found a cavity [and] startled me
by saying that that cavity represented the
total absence of the sense of humor!” Three
months later, Twain sat for a second read-
ing, this time identifying himself. Now

Bettman/Corbis

3A—NEURAL
PROCESSING AND THE
ENDOCRINE SYSTEM

NEURAL
COMMUNICATION

Neurons

How Neurons Communicate

How Neurotransmitters
Influence Us

THE NERVOUS SYSTEM

The Peripheral Nervous
System

The Central Nervous System
THE ENDOCRINE SYSTEM

» FIGURE 3A.1

A wrongheaded theory
Despite initial acceptance of
Franz Gall's speculations,
bumps on the skull tell us noth-
ing about the brain’s underlying
functions. Nevertheless, some
of Gall's assumptions have held
true. Different parts of the brain
do control different aspects of
behavior, as you will see
throughout this unit.
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“If I were a college student today, I
don't think I could resist going into
neuroscience.”

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.)

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.

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

dendrite the bushy, branching
extensions 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.

NEURAL PROCESSING AND THE ENDOCRINE SYSTEM

“the cavity was gone, and in its place was . . . the loftiest bump of humor he had
ever encountered in his life-long experience!” (Lopez, 2002). Phrenology did, how-
ever, correctly focus attention on the idea that various brain regions have particu-
lar functions.

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

e the body is composed of cells.

e among these are nerve cells that conduct electricity and “talk” to one another by
sending chemical messages across a tiny gap that separates them.

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

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

e 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 composed 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 system—the individual, who in turn is a part of a family, culture, and
community. Thus, we are biopsychosocial systems, 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 up—from nerve cells up
to the brain in Units 3A and 3B, and to the environmental and cultural influences
that interact with our biology in Unit 3C and in later units. 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 informa-
tion—how we take in information; how we organize, interpret, and store it; and
how we use it.

The body’s information system handling all these tasks is built from billions of
interconnected 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 OF nature that the information systems of
humans and other animals operate similarly—so 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 mam-
mals’ brains to understand the organization of our own. Cars differ, but all have en-
gines, 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 rat’s,
both follow the same principles.
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Neurons
1: What are neurons, and how do they transmit information?

Our body’s neural information system is complexity built from simplicity. Its building
blocks are neurons, or nerve cells. Sensory neurons carry messages from the body’s
tissues and sensory organs inward to the brain and spinal cord, for processing. The
brain and spinal cord then send instructions out to the body’s tissues via the motor
neurons. Between the sensory input and motor output, information is processed in
the brain’s internal communication system via its interneurons. Our complexity
resides 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 3A.2). Each consists of a cell body and
its branching fibers. The bushy dendrite fibers receive information and conduct it
toward the cell body. From there, the cell’s axon passes the message along to other
neurons 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-con-
trol grow (Fields, 2008). If the myelin sheath degenerates, multiple sclerosis results:
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 book slip-
ping off your desk during class, 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—a 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
Neural impulse (action potential)  of some neurons
(electrical signal traveling and helps speed
down the axon) neural impulses)

Cell body
(the cell’s life-
support center)

::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.

To remember that dendrites bring
information in and axons convey
information out, just remember:
“Axons away!”

>» FIGURE 3A.2
A motor neuron
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“I sing the body electric.”
Walt Whitman, “Children of Adam” (1855]

“What one neuron tells another neuron
is simply how much it is excited.”

Francis Crick,
The Astonishing Hypothesis, 1994

» FIGURE 3A.3
Action potential

Cell body end of axon
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and an action potential.
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1. Neuron stimulation causes a brief
change in electrical charge. If strong 4
enough, this produces depolarization

Neurons, like batteries, generate electricity from chemical 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 negatively 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 axon’s surface is very selective about what it allows in. We say the axon'’s
surface is selectively permeable. For 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 sewer covers flipping open, and the positively charged
sodium ions flood through the membrane (FIGURE 3A.3). This depolarizes that sec-
tion of the axon, causing the axon’s next channel to open, and then the next, like
dominoes falling, each one tripping the next. During a resting pause (the refractory
period), the neuron pumps the positively charged sodium ions back outside. Then it
can fire again. (In myelinated neurons, as in Figure 3A.2, the action potential speeds
up by hopping from one myelin “sausage” to the next.) The mind boggles when imag-
ining 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 neuron’s 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 as a class vote: If the excitatory people with
their hands up outvote the inhibitory people with their hands down, then the
vote passes.) The action potential then travels down the axon, which branches into

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.

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

4+

—— U+ -
iEf
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Direction of neural impulse: toward axon terminals /
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junctions with hundreds or thousands of other neurons and with the body’s mus-
cles and glands.

Increasing the level of stimulation above the threshold, however, will not increase
the neural impulse’s intensity. The neuron’s reaction is an all-or-none response: Like
guns, neurons either fire or they don’t. How then do we detect the intensity of a
stimulus? How do we distinguish a gentle touch from a big hug? A strong stimulus—a
slap rather than a tap—can trigger more neurons to fire, and to fire more often. But it
does not affect the action potential’s strength or speed. Squeezing a trigger harder
won't make a bullet go faster.

How Neurons Communicate
2: How do nerve cells communicate with other nerve cells?

Neurons interweave so intricately that even with a microscope 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 another in an uninterrupted fabric.
Then British physiologist Sir Charles Sherrington (1857-1952) 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 transmission, Sherrington called the
meeting point between neurons a synapse.

We now know that the axon terminal of one neuron is in fact separated from the
receiving neuron by a synaptic gap (or synaptic cleft) less than a millionth of an inch
wide. Spanish anatomist Santiago Ramén y Cajal (1852-1934) marveled at these
near-unions of neurons, calling them “protoplasmic kisses.” “Like elegant ladies air-
kissing so as not to muss their makeup, dendrites and axons don’t quite touch,” notes
poet Diane Ackerman (2004). How do the neurons execute this protoplasmic Kkiss,
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 axon’s end, it trig-
gers the release of chemical messengers, called neurotransmitters (FIGURE 3A.4 on
the next page). Within 1/10,000th of a second, the neurotransmitter molecules cross
the synaptic gap and bind to receptor sites on the receiving neuron—as precisely as a
key fits a lock. For an instant, the neurotransmitter unlocks tiny channels at the re-
ceiving site, and electrically charged atoms flow in, exciting or inhibiting the receiv-
ing neuron’s readiness to fire. Then, in a process called reuptake, 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 doz-
ens of different neurotransmitters and almost as many new questions: Are certain
neurotransmitters 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 units we will examine neurotransmitter influences on depression and eu-
phoria, hunger and thinking, addictions and therapy. For now, let’s glimpse how neu-
rotransmitters influence our motions and our emotions. A particular pathway in the
brain may use only one or two neurotransmitters, and particular neurotransmitters
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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 mes-
sengers 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 neurotransmitter’s reab-
sorption by the sending neuron.

“All information processing in the
brain involves neurons ‘talking to’
each other at synapses.”

Neuroscientist Solomon H. Snyder (1984)

“When it comes to the brain, if you
want to see the action, follow the
neurotransmitters.”

Neuroscientist Floyd Bloom (1993)
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1. Electrical impulses (action potentials) travel
down a neuron’s axon until reaching a tiny junction
known as a synapse.

Receiving neuron

Action

potential Reuptake

3. The sending neuron normally reabsorbs
excess neurotransmitter molecules,
a process called reuptake.

2. When an action potential
reaches an axon terminal,

it stimulates the release of
neurotransmitter molecules.
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.

Axon terminal
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» FIGURE 3A.4
How neurons communicate

» FIGURE 3A.5

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

may have particular effects on behavior and emotions. (See FIGURE 3A.5 and TABLE 3A.1
for examples.) Acetylcholine (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
receptors, the muscle contracts. If ACh transmission is blocked, as happens during
some kinds of anesthesia, the muscles cannot contract and we are paralyzed.

hotos from Mapping the Mind, Rita Carter, © 1989 University

of Cafiafornia Press.

Both

Serotonin pathways

Dopamine pathways
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SOME NEUROTRANSMTTERS AND THEIR FUNCTIONS

Neurotransmitter Function

Examples of Malfunctions

Acetylcholine Enables muscle action,

With Alzheimer’s disease, ACh-producing neu-

(ACh) learning, and memory. rons deteriorate.

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

of Parkinson'’s disease.

Serotonin Affects mood, hunger, Undersupply linked to depression. Prozac and

sleep, and arousal.

some other antidepressant drugs raise sero-
tonin levels.

Norepinephrine Helps control alertness

and arousal.

GABA (gamma-
aminobutyric acid)

A major inhibitory neu-
rotransmitter.

Undersupply linked to seizures, tremors, and
insomnia.

Glutamate A major excitatory neu-

rotransmitter; involved in

Oversupply can overstimulate brain, produc-
ing migraines or seizures (which is why some

memory. people avoid MSG, monosodium glutamate,

in food).

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 “opiate receptors”? 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 endogenous [produced within] morphine), as we now call them, help explain good
feelings such as the “runner’s high,” 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 brain’s own “feel-good” 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 body’s own neurotransmitter production, nature charges a price.

Drugs and other chemicals affect brain chemistry at synapses, often by either ampli-
fying or blocking a neurotransmitter’s activity. An agonist molecule may be similar
enough to a neurotransmitter to bind to its receptor and mimic its effects (FIGURE 3A.6b
on the next page). Some opiate drugs are agonists and produce a temporary “high” 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, convulsions, and possible death.
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Physician Lewis Thomas, on the
endorphins: “There it is, a biologically
universal act of mercy. I cannot
explain it, except to say that I would
have put it in had I been around
at the very beginning, sitting as a
member of a planning committee.”

The Youngest Science, 1983

endorphins [en-DOR-fins] “morphine
within”—natural, opiatelike neurotransmit-
ters linked to pain control and to pleasure.
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Neurotransmitter molecule

Receiving cell
membrane

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

a key fits a lock.

—Sending

neuron Receptor site on (@

receiving neuron
Action
potential

Agonist mimics
neurotransmitter

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

Synaptic
gap 4

Receptor endorphins. o :
: sites :
Neurotransmitters carry a message from a Thi§ §ntag0nist molecule Antagonist
. sending neuron across a synapse to receptor Iljhl_blts. It has a structure blocks . :
sites on a receiving neuron. similar enough to the neurotransmitter

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)

» FIGURE 3A.6

. . Antagonists also bind to receptors but their effect is instead to block a neurotrans-
Agonists and antagonists

mitter’s functioning. Botulin, a poison that can form in improperly canned food,
causes paralysis by blocking ACh release. (Small injections of botulin—Botox—smooth
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 3A.6c¢, but are not similar enough to stimulate the receptor (rather like foreign
coins that fit into, but won't operate, a soda or candy machine). 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 MOVEON ...

» ASK YOURSELF

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

» TEST YOURSELF 1
How do neurons communicate with one another?

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.
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The Nervous System

4: What are the functions of the nervous system’s main divisions?

TO LIVE IS TO TAKE IN INFORMATION from the world and the body’s tissues, to
make decisions, and to send back information and orders to the body’s tissues. All this
happens thanks to our body’s speedy electrochemical communications network, our
nervous system (FIGURE 3A.7). The brain and spinal cord form the central nervous
system (CNS), which communicates with the body’s sensory receptors, muscles, and
glands via the peripheral nervous system (PNS).

self-regulated action (controls voluntary

Nervous

system
: il Iy . Central
: i) \ Peripheral (brain and :
X spinal cord)
: ) ) :
‘}“4 (1 'L" Autonomic (controls Somatic

1 of internal organs movements of

: I and glands) skeletal muscles)
: [ )i :
: 1) :
,' | Sympathetic Parasympathetic WL
: y. 'L N (arousing) (calming) W AN :
: 9y W ¥V W .

Neurons are the nervous system’s building blocks. PNS information travels through
axons that are bundled into the electrical cables we know as nerves. The optic nerve,
for example, bundles a million axon fibers into a single cable carrying the messages each
eye sends to the brain (Mason & Kandel, 1991). As noted earlier, information travels in
the nervous system through sensory neurons, motor neurons, and interneurons.

The Peripheral Nervous System

Our peripheral nervous system has two components—somatic and autonomic. Our
somatic nervous system enables voluntary control of our skeletal muscles. As the
bell signals the end of class, your somatic nervous system reports to your brain the
current state of your skeletal muscles and carries instructions back, triggering your
body to rise from your seat.

Our autonomic nervous system controls our glands and the muscles of our in-
ternal organs, influencing such functions as glandular activity, heartbeat, and diges-
tion. Like an automatic pilot, this system may be consciously overridden, but usually
it operates on its own (autonomously).

The autonomic nervous system serves two important, basic functions. The
sympathetic nervous system arouses and expends energy. If something alarms,
enrages, or challenges you (such as taking the AP Psychology exam), your sympathetic
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» FIGURE 3A.7

The functional divisions of the human
nervous system

nervous system the body’s speedy,
electrochemical communication net-
work, consisting of all the nerve cells
of the peripheral and central nervous
systems.

central nervous system (CNS) the
brain and spinal cord.

peripheral nervous system
(PNS) the sensory and motor neurons
that connect the central nervous system
(CNS) to the rest of the body.

nerves bundled axons that form neural
“cables” connecting the central nervous
system with muscles, glands, and sense
organs.

somatic nervous system the division
of the peripheral nervous system that
controls the body’s skeletal muscles.
Also called the skeletal nervous system.

autonomic [aw-tuh-NAHM-ik]
nervous system the part of the periph-
eral nervous system that controls the
glands and the muscles of the internal
organs (such as the heart). Its sympa-
thetic division arouses; its parasympa-
thetic division calms.

sympathetic nervous system the
division of the autonomic nervous sys-
tem that arouses the body, mobilizing its
energy in stressful situations.
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::parasympathetic nervous

system the division of the autonomic
nervous system that calms the body,
conserving its energy.

::reflex a simple, automatic response to
a sensory stimulus, such as the knee-jerk
response.

> FIGURE 3A.8

The dual functions of the autonomic
nervous system The autonomic nervous
system controls the more autonomous (or
self-regulating) internal functions. Its sympa-
thetic division arouses and expends energy.
Its parasympathetic division calms and con-
serves energy, allowing routine maintenance
activity. For example, sympathetic stimulation
accelerates heartbeat, whereas parasympa-
thetic stimulation slows it.

© Tom Swick

“The body is made up of millions and millions
of crumbs.”

NEURAL PROCESSING AND THE ENDOCRINE SYSTEM

SYMPATHETIC PARASYMPATHETIC
NERVOUS SYSTEM Brain NERVOUS SYSTEM
(arousing) (calming)

Contracts

Dilates pupil

pupil

Slows

Heart *
; heartbeat

Accelerates

heartbeat Q
Ny

Inhibits
digestion

i

32

e

||/ /
-

NN A

/St
Stomach | .

-

Stimulates

digestion
Pancreas
Stimulates

glucose
release

Liver
by liver f

o —

Stimulates
gallbladder

Stimulates
secretion of
epinephrine,
norepinephrine

Contracts
bladder

Allows blood
flow to
sex organs

Stimulates
ejaculation
in male

system will accelerate your heartbeat, raise your blood pressure, slow your digestion,
raise your blood sugar, and cool you with perspiration, making you alert and ready for
action (FIGURE 3A.8). When the stress subsides, your parasympathetic nervous
system produces opposite effects. It conserves energy as it calms you by decreasing
your heartbeat, lowering your blood sugar, and so forth. In everyday situations, the
sympathetic and parasympathetic nervous systems work together to keep you in a
steady internal state.

The Central Nervous System

From the simplicity of neurons “talking” to other neurons arises the complexity of
the central nervous system’s brain and spinal cord.

It is the brain that enables our humanity—our thinking, feeling, and acting. Tens
of billions of neurons, each communicating with thousands of other neurons, yield
an ever-changing wiring diagram that dwarfs a powerful computer. With some 40
billion neurons, each having roughly 10,000 contacts with other neurons, we end
up with perhaps 400 trillion synapses—places where neurons meet and greet their
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neighbors (de Courten-Myers, 2005). A grain-of-sand-sized speck of your brain con-
tains some 100,000 neurons and one billion “talking” synapses (Ramachandran &
Blakeslee, 1998).

The brain’s neurons cluster into work groups called neural networks. To under-
stand why, Stephen Kosslyn and Olivier Koenig (1992, p. 12) invite us to “think
about why cities exist; why don’t people distribute themselves more evenly across
the countryside?” Like people networking with people, neurons network with
nearby neurons with which they can have short, fast connections. As in FIGURE
3A.9, the cells in each layer of a neural network connect with various cells in the
next layer. Learning occurs as feedback strengthens connections. Learning to play
the violin, for example, builds neural connections. Neurons that fire together
wire together.

Neurons in the brain connect
with one another to form networks

Inputs —_—
(lessons,

|

practice, _ Outputs  :
. master classes, — . — (beautiful
¢ music camps, music!)

time spent with
musical friends) =™

The brain learns by modifying certain connections
in response to feedback (specific skills develop)

The spinal cord is an information highway connecting the peripheral nervous
system to the brain. Ascending neural fibers send up sensory information, and de-
scending fibers send back motor-control information. The neural pathways govern-
ing our reflexes, our automatic responses to stimuli, illustrate the spinal cord’s
work. A simple spinal reflex pathway is composed of a single sensory neuron and a
single motor neuron. These often communicate through an interneuron. The knee-
jerk response, for example, involves one such simple pathway. A headless warm
body could do it.

Another such pathway enables the pain reflex (FIGURE 3A.10, on the next page).
When your finger touches a flame, neural activity excited by the heat travels via
sensory neurons to interneurons in your spinal cord. These interneurons respond
by activating motor neurons leading to the muscles in your arm. Because the simple
pain reflex pathway runs through the spinal cord and right back out, your hand
jerks from the candle’s flame before your brain receives and responds to the infor-
mation that causes you to feel pain. That's why it feels as if your hand jerks away
not by your choice, but on its own.

Information travels to and from the brain by way of the spinal cord. Were the top
of your spinal cord severed, you would not feel pain from your paralyzed body below.
Nor would you feel pleasure. With your brain literally out of touch with your body,
you would lose all sensation and voluntary movement in body regions with sensory
and motor connections to the spinal cord below its point of injury. You would exhibit
the knee-jerk without feeling the tap. To produce bodily pain or pleasure, the sensory
information must reach the brain.
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Stephen Colbert: “How does the brain
work? Five words or less.”
Steven Pinker: “Brain cells fire
in patterns.”
The Colbert Report, February 8, 2007

» FIGURE 3A.9

A simplified neural network: learning
to play the violin Neurons network with
nearby neurons. Encoded in these networks
of interrelating neurons is your own enduring
identity (as a musician, an athlete, a devoted
friend)—your sense of self that extends
across the years.

“If the nervous system he cut off
between the brain and other parts,
the experiences of those other parts
are nonexistent for the mind. The
eye is blind, the ear deaf, the hand
insensible and motionless.”

William James,
Principles of Psychology, 1890
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» FIGURE 3A.10
A simple reflex

(blue arrow).

::endocrine [EN-duh-krin] system the
body’s “slow” chemical communication
system; a set of glands that secrete hor-
mones into the bloodstream.

:;hormones chemical messengers that
are manufactured by the endocrine
glands, travel through the bloodstream,
and affect other tissues.

::adrenal [ah-DREEN-el] glands a pair
of endocrine glands that sit just above
the kidneys and secrete hormones (epi-
nephrine and norepinephrine) that help
arouse the body in times of stress.

::pituitary gland the endocrine system’s
most influential gland. Under the influ-
ence of the hypothalamus, the pituitary
regulates growth and controls other
endocrine glands.

1. In this simple hand-withdrawal reflex, information
is carried from skin receptors along a sensory neuron
to the spinal cord (shown by the red arrow).

From here it is passed via interneurons to motor
neurons that lead to muscles in the hand and arm
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Sensory neuron
(incoming information)

Spinal cord

Motor neuron

Skin (outgoing information)

receptors

2. Because this reflex involves only the
spinal cord, the hand jerks away from the
candle flame even before information
about the event has reached the brain,
causing the experience of pain.

BEFORE YOU MOVEON ...

» ASK YOURSELF

Does our nervous system’s design—with its synaptic gaps that chemical messenger mol-
ecules cross in an imperceptibly brief instant—surprise you? Would you have designed
yourself differently?

» TEST YOURSELF 2

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

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.

The Endocrine System

5: How does the endocrine system—the body’s slower information
system—transmit its messages?

SO FAR WE HAVE FOCUSED ON THE BODY'’S speedy electrochemical information
system. Interconnected with your nervous system is a second communication system,
the endocrine system (FIGURE 3A.11). The endocrine system’s glands secrete another
form of chemical messengers, hormones, which travel through the bloodstream and
affect other tissues, including the brain. When they act on the brain, they influence
our interest in sex, food, and aggression.

Some hormones are chemically identical to neurotransmitters (those chemical
messengers that diffuse across a synapse and excite or inhibit an adjacent neu-
ron). The endocrine system and nervous system are therefore close relatives: Both
produce molecules that act on receptors elsewhere. Like many relatives, they also



differ. The speedy nervous system zips messages
from eyes to brain to hand in a fraction of a
second. Endocrine messages trudge along in
the bloodstream, taking several seconds or
more to travel from the gland to the target tis-
sue. If the nervous system’s communication
delivers messages rather like e-mail, the endo-
crine system is the body’s postal mail. But slow
and steady sometimes wins the race. Endocrine
messages tend to outlast the effects of neural
messages. That helps explain why upset feel-
ings may linger, sometimes beyond our think-
ing about what upset us. It takes time for us to
“simmer down.” In a moment of danger, for
example, the autonomic nervous system orders
the adrenal glands on top of the kidneys to
release epinephrine and norepinephrine (also
called adrenaline and noradrenaline in our fight-
or-flight response). These hormones increase
heart rate, blood pressure, and blood sugar,
providing us with a surge of energy. When the
emergency passes, the hormones—and the feel-
ings of excitement—linger a while. The endo-
crine system’s hormones influence many
aspects of our lives—growth, reproduction, me-
tabolism, mood—working with our nervous
system to keep everything in balance while we
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» FIGURE 3A.11
The endocrine system

ture located in the core of the brain, where it is controlled by an adjacent brain
area, the hypothalamus (which you will hear more about in Unit 3B). The pituitary
releases hormones that influence growth, and its secretions also influence the re-
lease of hormones by other endocrine glands. The pituitary, then, is a sort of master
gland (whose own master is the hypothalamus). For example, under the brain’s in-
fluence, the pituitary triggers your sex glands to release sex hormones. These in
turn influence your brain and behavior.

This feedback system (brain—pituitary—other glands—hormones—brain) reveals
the intimate connection of the nervous and endocrine systems. The nervous system
directs endocrine secretions, which then affect the nervous system. Conducting and
coordinating this whole electrochemical orchestra is that maestro we call the brain.

BEFORE YOU MOVEON. ..

» ASK YOURSELF

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

» TEST YOURSELF 3
Why is the pituitary gland called the “master gland”?

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.
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Neural Communication

1: What are neurons, and how do they transmit
information?

Neurons are the elementary components of the nervous sys-
tem, the body’s speedy electrochemical information system.
Sensory neurons carry incoming information from sense re-
ceptors to the brain and spinal cord, and motor neurons carry
information from the brain and spinal cord out to the mus-
cles and glands. Interneurons communicate within the brain
and spinal cord and between sensory and motor neurons. A
neuron sends signals through its axons, and receives signals
through its branching dendrites. If the combined signals are
strong enough, the neuron fires, transmitting an electrical
impulse (the action potential) down its axon by means of a
chemistry-to-electricity process. The neuron’s reaction is an
all-or-none process.

2: How do nerve cells communicate with other nerve cells?
When action potentials reach the end of an axon (the axon
terminals), they stimulate the release of neurotransmitters.
These chemical messengers carry a message from the sending
neuron across a synapse to receptor sites on a receiving neu-
ron. The sending neuron, in a process called reuptake, then
normally absorbs the excess neurotransmitter molecules in
the synaptic gap. The receiving neuron, if the signals from
that neuron and others are strong enough, generates its own
action potential and relays the message to other cells.

3: How do neurotransmitters influence behavior, and how
do drugs and other chemicals affect neurotransmission?
Each neurotransmitter travels a designated path in the brain
and has a particular effect on behavior and emotions. Ace-
tylcholine affects muscle action, learning, and memory. En-

uniT REVIEW: Neural Processing and the Endocrine System

dorphins are natural opiates released in response to pain and
exercise. (See Table 3A.1 on p. 57 to review the key neu-
rotransmitters.) Drugs and other chemicals affect commu-
nication at the synapse. Agonists bind to and activate
receptors, thus mimicking particular neurotransmitters. An-
tagonists block receptors, thus blocking a neurotransmitter’s
natural effect.

The Nervous System

4: What are the functions of the nervous system’s main
divisions?

One major division of the nervous system is the central nervous
system (CNS), the brain and spinal cord. The other is the pe-
ripheral nervous system (PNS), which connects the CNS to the
rest of the body by means of nerves. The peripheral nervous
system has two main divisions. The somatic nervous system en-
ables voluntary control of the skeletal muscles. The autonomic
nervous system, through its sympathetic and parasympathetic
divisions, controls involuntary muscles and glands. Neurons
cluster into working networks.

The Endocrine System

5: How does the endocrine system—the body’s slower
information system—transmit its messages?

The endocrine system is a set of glands that secrete hormones
into the bloodstream, where they travel through the body and
affect other tissues, including the brain. The endocrine sys-
tem’s master gland, the pituitary, influences hormone release
by other glands. In an intricate feedback system, the brain’s
hypothalamus influences the pituitary gland, which influ-
ences other glands, which release hormones, which in turn
influence the brain.

Terms and Concepts to Remember
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OAP* Practice Test Questions D PPN

Multiple-Choice Questions

1. Researchers study the brains of non-

human animals because

a. itis not ethical to study human
brains.

b. human brains are too complex to
study meaningfully.

c. the same principles govern neural
functioning in all species.

d. it is too expensive to study human
brains.

e. the technology is still being devel-
oped for the study of human
brains.

. A brief electrical charge that travels
down an axon is called a(n)

action potential.

resting potential.

all-or-none impulse.

refractory period.

myelination response.

o0 o

. The basic building block of the ner-
vous system is the

neurotransmitter.
. brain.

synapse.

. neuron.

dendrite.

opo o

. Which of the following does the endo-
crine system rely on to communicate?
a. Action potentials
b. Hormones
c. Agonists
d. Neurotransmitters
e. Reuptake

. An individual is having trouble with
cognitive tasks related to learning
and memory. Which of the following
neurotransmitters is most likely to be
involved with the problem?

a. Acetylcholine
b. Dopamine

c. Serotonin

d. The endorphins
e. GABA

. The most influential of the endocrine
glands is (are) the

pituitary.

adrenal glands.

dendrites.

threshold glands.

parasympathetic.

oo o

1.

10.

11.

12.

The purpose of the myelin sheath is to

a. make the transfer of information
across a synapse more efficient.

b. increase the amount of neurotrans-
mitter available in the neuron.

c. reduce the antagonistic effect of
certain drugs.

d. establish a resting potential in
the axon.

e. speed the transmission of informa-
tion within a neuron.

. The peripheral nervous system

a. connects the brain to the spinal cord.

b. calms the body after an emergency.

c. is limited to the control of volun-
tary movement.

d. controls only the arms and the legs.

e. is the part of the nervous system
that does not include the brain and
the spinal cord.

. The cells most important for process-

ing information are

interneurons.

SEnsory neurons.

motor neurons.

endocrine cells.

sympathetic nervous system cells.

oo o

Drugs that amplify neurotransmitter
activity are called

addictive.

excitatory.

antagonists.

agonists.

inhibitory.

oaoow

To walk across a street, a person would
rely most directly on his

a. central nervous system.

b. somatic nervous system.

¢. peripheral nervous system.

d. autonomic nervous system.

e. parasympathetic nervous system.

The nervous system is of critical
importance to psychology because

a. all psychological processes depend
upon it.

b. itis the largest system in the
human body.

c. itis a model for the functioning of
other body systems.

d. itis the mechanism by which the
endocrine system exerts its functions.

e. it is the most recent human system
to have evolved.

13.

14.

15.

Phrenology is the study of

a. the bumps on the skull.

b. the influence of neurotransmitters.

c. the function of the peripheral ner-
vous system.

d. endocrine glands and their hor-
mones.

e. heredity’s influence on nervous
system development.

Understanding people as biopsycho-
social systems means that

a. biological factors have the largest
influence on people, followed by
psychological factors and finally
social factors.

b. the nervous system is equal parts
biological, psychological, and soci-
ological.

c. to understand people we must
study how biological, psychological,
and social-cultural systems work
and interact.

d. the nervous system is less impor-
tant in the understanding of peo-
ple than was believed a decade ago.

e. psychology is the central com-
ponent in the understanding of
human behavior.

Opiate drugs such as morphine are
classified as

a. antagonists, because they block
neurotransmitter receptors for
pain.

b. agonists, because they mimic other
neurotransmitters’ pain-diminish-
ing effects.

c. excitatory neurotransmitters,
because they activate pain control
mechanisms.

d. sympathetic nervous system agents,
because they prepare the body for a
challenge.

e. parasympathetic nervous system
agents, because they calm the body.

Free-Response Question

Explain how information travels in the
nervous system, both within neurons and
between neurons.

*AP is a trademark registered and/or owned
by the College Board, which was not involved
in the production of, and does not endorse,
this product.

Multiple-choice self-tests and more may be found at www.worthpublishers.com/myers
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THE TOOLS OF
DISCOVERY: HAVING
OUR HEAD EXAMINED

Recording the Brain’s
Electrical Activity

Neuroimaging Techniques

OLDER BRAIN
STRUCTURES

The Brainstem

The Thalamus

The Cerebellum

The Limbic System
THE CEREBRAL CORTEX
Structure of the Cortex
Functions of the Cortex
Language

The Brain’s Plasticity
OUR DIVIDED BRAIN
Splitting the Brain

RIGHT-LEFT DIFFERENCES
IN THE INTACT BRAIN

Close-Up: Brain
Organization and
Handedness

THE BRAIN AND
CONSCIOUSNESS

Cognitive Neuroscience
Dual Processing
The Two-Track Mind

"I am a brain, Watson.
The rest of me is a mere
appendix.”
Sherlock Holmes, in Arthur
Conan Doyle's “The Adventure
of the Mazarin Stone”

UNIT 3

of Be
3B—The

3rain

n a jar on a display shelf in Cornell Uni-

versity’s psychology department resides

the well-preserved brain of Edward

Bradford Titchener, a great turn-of-the-

century experimental psychologist and
proponent of the study of consciousness.
Imagine yourself gazing at that wrinkled
mass of grayish tissue, wondering if in any
sense Titchener is still there.!

You might answer that, without the
living whir of electrochemical activity,
there could be nothing of Titchener in
his preserved brain. Consider then an ex-
periment about which the inquisitive
Titchener himself might have daydreamed.
Imagine that just moments before his
death, someone removed Titchener’s brain
from his body and kept it alive by floating
it in a tank of cerebral fluid while feeding

1Carl Sagan’s Broca’s Brain (1979) inspired this question.

© The New Yorker Collection, 1992, G