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Preface

Students first.

If | were to use only a few words to summarize my goal for this book, as
well as my teaching philosophy, that's what | would say. Students first. | believe
that an effective textbook must be oriented to students—informing them,
engaging them, and exciting them about the field and helping them connect
it to their worlds. When students are engaged and challenged, they understand
psychology at a deep and meaningful level.

Luckily, psychology is a science that is inherently interesting to students. It
is a discipline that speaks with many voices, offering a personal message to
each student. To some, psychology provides a better understanding of others’
behavior. Others view psychology as a pathway to self-understanding. Still oth-
ers see the potential for a future career, and some are drawn to psychology by
the opportunity for intellectual discovery that its study provides.

No matter what brings students into the introductory course and regardless
of their initial motivation, Understanding Psychology, Tenth Edition, is designed to
draw students into the field and stimulate their thinking. By focusing on stu-
dents first, and connecting with them, the text promotes student success by
engaging their attention in order to inform them, which results in students learn-
ing the course content and becoming excited about the field of psychology.

PROLOGUE Each chapter starts with an Prologue Trapped in a Male’s Body

account of a real-life situation that demon-
strates the relevance of basic principles and

The images are iconic TV moments: precious little In fact, when Chastity came out as a lesbian to The Advocate in
Chastity Bono, with her blonde hair and chubby 1995, she said, “As a kid | thought | was a little
cheeks, gracing her parents’ 1970s variety show boy.” (Bartolomeo et al., 2009, p. 54)

. . The Sonny and Cher Comedy Hour with a family Chastity Bono never actually stopped
conce pts of psycho|ogy to pert|nent Issues song or the sweet sign-off, “Goodnight every- thinking of herself as male. In spring 2009,
body and God bless!” While girls at home may at the age of 40, Chastity announced to
H - have been envious of Cher’s glittery outfits, the world that she was transitioning from
and problems. These prologues depICt well Chastity, who always wore costumes to complement female to male and would henceforth be
either that of her Mom's and Dad’s, later admitted, “I especially known as Chaz.
known people and events. ied twhen they put me inlthes ha atched my fothers

LOOKING ahesd

LOOKING AHEAD
The Prologue situation is then tied to key

Chaz's story illustrates the emotion and confusion that often In this set of modules, we consider human sexuality from

H H 1 — characterize one of the most universal behaviors: sexuality. several of these vantage points. We begin by examining gender

themes and Issues dlscussed in the SUbse Exemplifying major personal as well as societal concerns, sex and discussing differences in societal expectations about how
and the interrelated topic of gender are also key topics for men and women should behave and the impact of those

q ue nt m Od u Ies' psychologists in a variety of specialties. For instance, psychologists expectations on behavior and attitudes. Next we turn to sexual
interested in motivation view sexuality in terms of sexual needs, behavior. We describe the biological aspects of sexual excitement
drives, and gratification. Neuroscientists consider sexuality from and arousal and then examine the variety of sexual activities in
the perspective of the relationship of the brain and nervous which people engage. We conclude with a discussion of non-
system to the functioning of the sexual organs. Social psycholo- consenting sex, sexually transmitted infections, and the psycho-
gists and psychologists who specialize in the study of women logical aspects of sexual difficulties.

focus on society’s rules of sexual conduct and the role sexual
behavior plays in interpersonal behavior.
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Classical Conditioning START OVER

Do you remember Paviov’s dog
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warkrod a bl with the delvory ol
mest until inally doge safivatod

al the swund ul tee bl alune
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by the sight of their product, to
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arto becoma alraid of their
competitors’ products

LOOKING BACK AND EPILOGUE Found at the
end of every set of modules, Looking Back contains
critical thinking questions involving the use of
Web resources and the interactivities that go with
those modules. Critical thinking questions in the
Epilogue that follows Looking Back relate to the
Prologue at the opening of the set of modules. The
thought-provoking questions in these sections
provide a way of tying together a set of modules
on one topic and illustrating how the concepts
addressed in each module apply to the real-world
situation described in the Prologue.

XXiv

VIDEO CLIPS AND INTERACTIVE EXERCISES
Students can see what key concepts look like in the
real world and apply what they are learning through
video clips interactive exercises you assign through
Connect. The exercises and clips are keyed to learn-
ing objectives and levels of Bloom’s taxonomy.

Ko b » I 00:08103:56

LOOKiNG eak

Psychology on the Web

. Find at least two recent news articles or discussions on the web dealing with the
issue of gender equality in school or the workplace, especially unequal treatment of
individuals because of their gender. Summarize in writing what you found, and
discuss your own attitudes toward this issue.

. Find information on the web about date rape, including guidelines or suggestions
published by other colleges for preventing rape among students. Summarize your
findings, including recommendations for behavioral or policy changes that might be
effective at your college. If your college’s policies toward or publications about this
topic could benefit from your findings, bring them to the attention of the appropriate
office at your institution and suggest specific changes.

N

E pl |Og U e We have seen how psychologists are dealing with the
————————————— topics of gender and sex, first with regard to gender
roles, gender stereotyping, gender schemas, and sexism. Society’s expectations regarding
male and female characteristics and behaviors lead to inequities in the treatment of men
and women in school, the workplace, and the rest of society—inequities that largely
favor men.

With regard to sexuality, we discussed the nature of the physical processes that
surround sexuality and addressed the controversial issue of “normality” in sexual behav-
ior. We saw the broad diversity of sexual behavior, and we discussed premarital sex and
marital sex, as well as heterosexuality, homosexuality, and bisexuality. We also examined
rape and other forms of nonconsenting sex, including childhood sexual abuse.

Finally, we looked at the sexual problems that people may have, including STls and
sexual dysfunctions. We explored the nature of these problems and discussed ways to
treat and deal with them.

Before we turn to the subject of human development in the next few modules,
return to the prologue of this chapter concerning Chaz Bono's sense that she is a male
trapped in a female’s body. Using your knowledge of gender and sex, consider the
following questions.

. Why might Bono's family, friends, and fans react negatively to her decision to
become a man?

How is Bono's transsexualism different from lesbianism?

Why do you think Bono believed herself to be a lesbian before deciding that she was
really a man?

. What difficulties might Bono encounter in her journey to become male?

wN




Ways of Informing Students

COMPREHENSIVE CONTENT COVERAGE Understanding Psychology provides
broad coverage of the field of psychology, including the theories, research, and
applications that permeate the discipline. Along with the traditional areas of psy-
chology (neuroscience, sensation and perception, states of consciousness, learn-
ing, memory, cognition, human development, personality, abnormal behavior and
treatment, and social psychology), the applied topics of gender and sexuality
(Chapter 11) and health psychology (Chapter 14) receive extensive attention.

MODULAR ORGANIZATION The text is organized into modules in which each
of the 17 chapters is divided into three or four manageable, self-contained sec-
tions that include learning objectives and assessment opportunities. Each module
ends with questions that assess learning on both an objective and more concep-
tual, higher-order level.

Rather than facing a long and potentially daunting chapter, students can
study material in smaller chunks, which psychological research long ago found to
be the optimal way to learn. Moreover, instructors can customize assignments for
their students by asking them to read only those modules that fit their course
outline and in the sequence that matches their syllabus. Alternatively, instructors
who prefer to assign whole chapters can do so.

CONNECTION TO APA STUDENT COMPETENCIES Conforming to recommen-
dations of an American Psychological Association (APA) task force report on
undergraduate student competencies (Board of Educational Affairs, 2002), every
component of the text and its package is tied to specific psychological concepts
and their application in everyday life. A chart indicating how the features of the
textbook directly address the APA student competencies is provided in Figure 1
on page xxvi. Equally important, every one of the thousands of test items in the
Test Banks available to instructors is keyed to its corresponding APA competency
in a document that is available on the text Web site.

KEY CONCEPTS Each major section of a module begins with questions about the
key concepts addressed in that section. These questions provide a framework for
understanding and organizing the material that fol-

lows, as well as providing assessment benchmarks.

Exploring

EXPLORING DIVERSITY In addition to substantial

Does Culture Influence How We Learn?

coverage of material relevant to diversity through-

When a member of the Chilcotin Indian tribe teaches her daughter to
prepare salmon, at first she allows the daughter only to observe the
entire process. A little later, she permits her child to try out some basic
parts of the task. Her response to questions is noteworthy. For example,
when the daughter asks about how to do “the backbone part,” the
mother’s response is to repeat the entire process with another salmon.

The reason? The mother feels that one cannot learn the individual parts of the task apart from

out, every set of modules also includes at least one the context of preparing the whole fish. (Tharp, 1989)
. . . It should not be surprising that children raised in the Chilcotin tradition, which stresses
SpeCIal section deVOted to an aspeCt Of raCIall Eth_ instruction that starts by communicating the entire task, may have difficulty with
. d I I d . Th . traditional Western schooling. In the approach to teaching most characteristic of
nic, gen er, or cu tura |Ver$|ty- ese sections Western culture, tasks are broken down into their component parts. Only after each
. . N . . small step is learned is it thought possible to master the complete task.
hlghllg ht the Way n WhICh pSyChOIOQy Informs Do the differences in teaching approaches between cultures affect how people
P . . . learn? Some psychologists, taking a cognitive perspective on learning, suggest that
(and IS |nf0rmed by) Issues relatlng to the Increas- people develop particular learning styles, characteristic ways of approaching material,
. | " I | f I b I . based on their cultural background and unique pattern of abilities (Anderson &
ing multiculturalism of our global society. Adams, 1992; Barmeyer, 2004; Wilkinson & Olliver-Gray, 2006).
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APA Learning Goals
Critical Information Sociocultural
Knowledge | Research | Thinking | Application and and
Base of | Methods in | Skills in of Values in | Technological | Communication | International Personal Career Planning

Book Feature Psychology | Psychology | Psychology | Psychology [ Psychology |  Literacy Skills Awareness | Development | and Development
Chapter Content X X X X X X X X X X
Prologue X X X X
Looking Ahead X X X X
Key Concepts X X X X
Qrsil)gr;isz;hology in the X X X X X X
Exploring Diversity X X X X X
Neuroscience in Your Life X X X X
PsychWork X X X X
Video Clips X X
Interactive Exercises
Running Glossary X X X
ey | < | % BE x < | x
Study Alerts X X X
Recap/Evaluate/Rethink X X X
Looking Back X X X X X
Epilogue X X X X
Adaptive Diagnostic Tool X

FIGURE 1 This grid shows the relationship between the broad learning goals devised by the
American Psychological Association and specific types of content in Understanding Psychology.
In addition, each of the test items in the Test Bank for the book, consisting of nearly 4,000

individual, scorable items, is keyed to specific learning outcomes.

STUDY ALERTS Throughout the modules, marginal notes point out especially
important and difficult concepts and topics. These Study Alerts offer suggestions
for learning the material effectively and for studying for tests. In Chapter 5, Module
14, for example, a Study Alert emphasizes the importance of differentiating the
five stages of sleep; the feature in Module 15 makes clear the key issue about
hypnosis—whether it represents a different state of consciousness or is similar to

normal waking consciousness; and in Module 16 it highlights Figure 2 for its clear
view of the different ways that drugs produce their effects at a neurological level.

XXVi

y Study Alert

Differentiate the five stages
of sleep (stage 1, stage 2,
stage 3, stage 4, and REM
sleep), which produce dif-
ferent brain-wave patterns.




RECAP/EVALU E/RETHINK

RECAP

What is sensation, and how do psychologists study it?
* Sensation is the activation of the sense organs by any
source of physical energy. In contrast, perception is the
process by which we sort out, interpret, analyze, and in-
tegrate stimuli to which our senses are exposed. (p. 99)

What is the relationship between a physical stimulus and the

kinds of sensory responses that result from it?

¢ Psychophysics studies the relationship between the
physical nature of stimuli and the sensory responses
they evoke. (p. 99)
The absolute threshold is the smallest amount of physi-
cal intensity at which a stimulus can be detected. Under
ideal conditions absolute thresholds are extraordinarily
sensitive, but the presence of noise (background stimuli
that interfere with other stimuli) reduces detection capa-
bilities. (p. 100)
The difference threshold, or just noticeable difference, is
the smallest change in the level of stimulation required
to sense that a change has occurred. According to
Weber’s law, a just noticeable difference is a constant
proportion of the intensity of an initial stimulus. (p. 101)
Sensory adaptation occurs when we become accustomed
to a constant stimulus and change our evaluation of it.
Repeated exposure to a stimulus results in an apparent
decline in sensitivity to it. (p. 102)

KEY TERMS

absolute threshold p. 100
difference threshold (just

sensation p. 99
perception p. 99
stimulus p. 99
psychophysics p. 99

tion guides for difficult words. To facilitate study,
at the end of each module there is a list of the -
key terms and concepts introduced in that
module. There is also a glossary of all key terms A~
and concepts at the end of the book.

PRE- AND POST-TESTS Students can practice 5.
with key concepts with pre- and post-tests you
assign through Connect. The test items are
keyed to learning objectives and levels of

Bloom’s taxonomy.

noticeable difference) p.101

EVALUATE

1. s the stimulation of the sense organs;

is the sorting out, interpretation, analysis, and
integration of stimuli by the sense organs and the brain.

2. The term absolute threshold refers to the
sity of a stimulus that must be present for the stimulus
be detected.

inten-

to

3. Weber discovered that for a difference between two stim-
uli to be perceptible, the stimuli must differ by at least a

proportion.

4. After completing a very difficult rock climb in the morn-

ing, Carmella found the afternoon climb unexpectedly
easy. This example illustrates the phenomenon of

RETHINK

1. Do you think it is possible to have sensation without
perception? Is it possible to have perception without
sensation?

2. From the perspective of a manufacturer: How might you need
to take psychophysics into account when developing new

products or modifying existing ones?

Answers to Evaluate Questions

uoneydepe *p ueisuod ‘g gsaffews -z ‘uondedsad ‘uonesuag |

Weber’s law p. 102
adaptation p. 102

RUNNING GLOSSARY Key terms are high-
lighted in boldface type within the text where
they are introduced, and definitions are given in
the margin of the page, along with pronuncia-

RECAP/EVALUATE/RETHINK Each module
concludes with a Recap/Evaluate/Rethink
section. The Recap sections review the con-
cept questions found at the beginning of
each module. Evaluate sections test recall of
the material, assessing the degree of initial
learning. The Rethink sections provide
thought-provoking questions designed to
provoke critical thinking about the material.
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Ways of Exciting Students
and Helping Them Relate
Their Worl

P

APPLYING PSYCHOLOGY IN THE

21st CENTURY These boxes highlight the rele-
vance of psychology by presenting current and
potential applications of psychological theory
and research findings to real-world problems. For
example, one box discusses the psychological
principles that explain the dangers of texting
while driving, while another highlights how
artificial intelligence researchers are building
“smarter” robots that have the potential to trans-
form our daily lives.

h

Driven to Distraction

Twenty-four year old Aiden Quinn
couldn’t believe his good fortune. At his
young age, he had beaten the competition
toland his dream job of conducting
trolleys through the streets of Boston. But
in just one moment his world came
crashing down around him: It was the
moment when he took his eyes off the
tracks to send a text message to his
girlfriend and the trolley he was driving
crashed into the one ahead of it.

If you've ever texted while driving, you're
not alone. A recent survey conducted by
the AAA Foundation for Traffic Safety
shows that nearly half of drivers aged 18 to
24 admit to doing so, even though the ma-
jority of them were aware that they were
increasing their risk of having an accident.
In fact, nearly 90% of survey respondents
rated texting while driving as a very seri-
ous threat to safety (AAA Foundation for
Traffic Safety, 2008, 2009).

Researchers are now confirming what
intuition suggests is true: The distraction
caused by texting while driving is ex-
tremely dangerous. One study used video
cameras to monitor truckers on long hauls
and found that they were 23 times more

Neuroscience in Your

and Socialization Meet

(Source: Garn et al., 2009.)

(a) Areas more strongly activated in females to tools

FIGURE 6 Differences in how men and women process information reflect differences in
learning and experience with those objects. In an fMRI study, (a) women showed greater
activation in certain areas of the brain when they processed names for tools and (b) men
showed greater activation in other areas of the brain when they processed names of plants.

(b) Areas more strongly activated in males to plants

n while texting than
sions caused by
ically taken his

t 5 seconds—a

Increasing research shows that texting while
driving is extremely dangerous.

seemingly short period of time until you
realize that a vehicle at highway speed
travels about 150 yards in those few sec-
onds (Virginia Tech Transportation Insti-
tute, 2009).

Another study using college students
and a driving simulator showed that text-
ing produced the same duration of about
5 seconds of distraction and that the stu-
dents were 8 times more likely to have a
collision while texting. Although those
may seem like better odds, they're still

ETHINK

much worse than the risk presented by
other distractors such as changing the sta-
tion on a car’s radio. Even though the
study used students, who are likely skillful
at texting and multitasking, and light ve-
hicles that are more maneuverable than
trucks, the results clearly show that texting
while driving poses a terrific risk (Cooper
& Strayer, 2008).

Multitasking in general is difficult. For
instance, in one study, researchers divided
a group of college students into two
groups, one composed of students who
multitasked online regularly and a second
that did not. The frequent multitaskers
were more easily distracted, and they were
unable to filter out stimuli that were irrele-
vant to tasks that they were trying to com-
plete (Ophir, Nass, & Wagner, 2009)

If you, like many of the respondents to
the AAA Foundation for Traffic Safety sur-
vey, believe that you're the exception to the
rule, just keep one thing in mind: that's
what Aiden Quinn thought, too. He lost his
job and is facing civil lawsuits and criminal
prosecution.

rate is their assumption?

less frequently?

* Most people assume that they are able to text and drive at the same time without
declines in their driving ability. Why do you think that is the case, and how accu-

* Why would frequent multitaskers be more distractible than those who multitask

NEUROSCIENCE IN YOUR LIFE This feature,
which appears in each chapter, emphasizes
the importance of neuroscientific research
within the various subfields of the discipline
and in students' lives. Compelling brain
scans, with both caption and textual explana-
tion, illustrate significant neuroscientific find-
ings that are increasingly influencing the
field of psychology. For example, one
Neuroscience in Your Life feature shows MRI
techniques that illustrate how our brains pro-
cess information coming from each eye sepa-
rately. Another shows how the brains of
smokers—even those who have quit—are
activated when they see images related to

smoking. Yet another discusses the effects of
sleep on memory.



BECOMING AN INFORMED CONSUMER
OF PSYCHOLOGY Every set of modules
includes material designed to make readers
more informed consumers of psychological
information by giving them the ability to
evaluate critically what the field of psychol-
ogy offers. These discussions also provide
sound, useful guidance concerning common
problems.

As we have seen, surveys of college women make clear that the
greatest danger of rape comes not from some unknown assailant
but from a fellow student. There are ways, however, to reduce
the likelihood of date rape. The following suggestions provide

some guidance for women and men (Shultz, Scherman, & Lowering the Risks of Date Rape

of Psychology

Marshall, 2000; American College Health Association, 2006;
Watkins, 2007):

* Women should believe in their rights to set limits and communicate them clearly,
firmly, and early on. They should say no when they mean no.

Women should be assertive in refusing to engage in an activity in which they
don’t want to engage. They should keep in mind that men may interpret passiv-
ity as permission.

Women should be aware of situations in which they are at risk.

Women should keep in mind that some men interpret certain kinds of dress as
sexually provocative, and not all men subscribe to the same standards of sexual
behavior as they do.

Women should keep close tabs on what they are given to drink in social situations;
victims of date rape have sometimes been given mind-altering “date-rape” drugs.
Men should be aware of their dates’ views on sexual behavior.

Men should not hold the view that the goal of dating is to “score.”

The word No should be understood to mean no and not be interpreted as an invi-
tation to continue.

Men should not assume that certain kinds of dress or flirtatious behavior are an

invitation to sex.
Both men and women should understand that alcohol and drugs cloud judgment
and hinder communication between them.

A PsychWork

1] SEEING EYE GUIDE DOG TRAINER and increasing their independence. But it takes a great deal of

For decades, guide dogs have provided a set of eyes to the
visually impaired, expanding the opportunities open to them

training to make a dog an effective seeing eye guide dog,

Name: Lea Johnson

Hanover, NH

Position: Seeing Eye Guide Dog Trainer
Education: BS, Geography, Dartmouth College,

according to Lea Johnson, who works with The Seeing Eye
agency in Morristown, New Jersey. Johnson teaches apprentice
instructors to carry out the demanding, but rewarding, process
of training dogs.

“We hire college graduates, and while we don’t require a
specific major, a background in psychology or animal science allows employees to
more easily connect with different aspects of the job,” she said.

An apprentice instructor needs to have self-motivation in order to complete all
aspects of the dog’s training. In addition, they need to be able to work in a team
setting, according to Johnson. But that’s only part of it.

“The process of training the dogs is complex,” says Johnson. “For example, the
dog must be obedient and respond to their visually-impaired owner. But they also
get praised for sometimes refusing their owner’s commands, if it would put their
owner in danger.”

Once a dog learns the skills it needs, the trainer must then teach a visually-
impaired person how to work with the dog.

“After training dogs for four months, the trainers must be able to teach blind
people the skills to care for and travel with their Seeing Eye dog safely,” Johnson
said. Not only must trainers relate well to dogs, but they also must interact well with
blind people. She adds, “The training of people is intense and emotionally challeng-
ing in a very different way from the dog training portion. Without a good heart to
start with, trainers would never be successful.”

PSYCHWORK New in this edition, PsychWork
introduces students to different career paths
to which an understanding of psychology
leads. Each PsychWork profile illustrates people
in a variety of occupations whose knowledge
of psychology informs and enhances their
work. Among the individuals profiled are a
social worker, a nutritionist, a physical rehabili-
tation counselor, and an advertising executive,
showing that psychology is all around us and
important to many occupations.
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Ways of Connecting

with Today’s Students

Today'’s students are as different from the learners of the last generation as
today’s discipline of psychology is different from the field 30 years ago.
Students now learn in multiple modalities; rather than sitting down and read-
ing traditional printed chapters in linear fashion from beginning to end, their
work preferences tend to be more visual and more interactive, and their read-
ing and study often occur in short bursts. For many students, a traditionally
formatted printed textbook is no longer enough when they have instant, 24/7
access to news and information from around the globe.

Connect Psychology is our response to today’s student. The groundbreak-
ing adaptive diagnostic tool helps students “know what they know” while help-
ing them learn what they don’t know through engaging interactivities, exercises,
videos, and readings. Instructors using Connect are reporting their students’
performance is improving by a letter grade or more.

Through this unique tool, Understanding Psychology gives instructors the abil-
ity to identify struggling students quickly and easily before the first exam.
Connect Psychology’s adaptive diagnostic tool develops an individualized
learning plan for every student. Confidence levels tailor the next question to
each individual, helping students to know what they don't know. If your stu-
dent is doing well, the adaptive diagnostic tool
will challenge the student with more applied
and conceptual questions. If your student is

XXX

struggling, the system identifies problem areas

Which of the following is a varlable interval schedule?

Sam s reinforoed every 2-5
times ha puts his toys away

Sam is reinforced every third
tme he puts his toys away

Sam Is reinforced every 2-10

days for putting his toys sway

Sam |8 reinforced once & week
for putting his toys away

and directs the student to the exact page they
need to read. In doing so, it works like a GPS,
helping students master key concepts efficiently
and effectively. Regardless of individual study
habits, preparation, and approaches to the
course, students will find Understanding Psychology,
coupled with Connect Psychology, adapts to
them individually and provides a road map for
success.



What's New and Updated
i the Tenth Edit

The Tenth Edition of Understanding Psychology contains a significant amount of new
and updated features and content reflecting the advances in the field and the sug-
gestions of reviewers. Chapter 4 (Sensation and Perception), Chapter 5 (States of
Consciousness), and Chapter 9 (Intelligence) have undergone especially heavy revi-
sions. More than 1,000 new citations have been added, and most of them refer to
articles and books published since 2008.

In addition, this edition incorporates a wide range of new topics. The following
sample of new and revised topics provides a good indication of the book’s currency.

Chapter 1—Introduction to Psychology
* Gender ratios in the field
¢ Distinction between psychiatrists
and psychologists
* Psychologist work sites
Chapter 2—Psychological Research
* Replication
¢ Random sampling in surveys
¢ Correlation and causality
¢ Self-affirmations
Chapter 3—Neuroscience and Behavior
¢ Neurogenesis
¢ Hemispheric specialization
emergence
¢ Brain wave—controlled devices
¢ Optogenetics
Chapter 4—Sensation and Perception
¢ Culture and susceptibility to visual
illusions
¢ Divided attention and texting
¢ Multimodal perception
¢ Balance and the vestibular system
* Moon illusion (specialist)
¢ Ewald Hering
¢ Thomas Young
¢ Hermann von Helmholtz
¢ Rarity of complete color blindness
¢ Pheromones and humans
¢ Change order of perceptual con-
stancy and depth perception
* Psychophysics still an active field
¢ Pheromones
¢ Otoliths and hair cells
¢ Pain theories
¢ Absolute threshold

¢ Flowers reflecting ultraviolet light

* Primacy of cornea in focusing light

¢ Aging and auditory perception

* Ring tones and students/teachers

¢ Apparent motion

* Vomeronasal organ

® Speech perception

Chapter 5—States of Consciousness

* Biological dependence

¢ Oxycodone

* Psychological dependence

* Activation information modulation
(AIM) theory

* Added Red Bull to chart on caffeine

¢ Added new prologue and 21st
century

¢ Consciousness versus
unconsciousness

¢ Night terrors

¢ Insomnia #1

* Role of sleep in learning and
memory

® Process of hypnosis

* Hypnosis and divided consciousness

* Daydreaming and brain activation

* Release of growth hormones and
sleep

Chapter 6—Learning

® Description of habituation

® Spontaneous recovery definition

e Stimulus generalization definition

¢ Biological constraints on learning

¢ Reinforcment for parenting and
academic success

¢ Conditioning of emotions

Chapter 7—Memory
¢ Hyperthymestic syndrome
¢ Neural basis of memory
consolidation
¢ PKM-zeta and traumatic memories
Chapter 8—Cognition and Language
¢ Algorithm
¢ Concepts
¢ Language in animals
¢ Cognition and hunches regarding
danger
¢ Language acquisition in bilingual
infants
¢ Creativity in different domains
¢ Language definition
¢ Confirmation bias
Chapter 9—Intelligence
* G-factor
* Mental age
¢ Down syndrome
* Artificial intelligence
¢ Adaptive testing
¢ Flynn effect
¢ Fetal alcohol syndrome statistics
Chapter 10—Motivation and Emotion
¢ Facial expressions across cultures
¢ Ghrelin and hunger
¢ Insulin
* Self-determination theory
* High fiber foods and weight loss
Chapter 11—Sexuality and Gender
* Biological explanations for gender
differences
¢ Gender similarities in math
performance
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* Sexual fantasies * Cancer and quality of life ¢ Self-actualization and humanistic

* Sexual desire * Smoking and loss of autonomy therapy
e Intersex persons ® Smoking cessation and social ¢ Interventions for prevention of
e Worldwide gender equality support psychological disorders
Chapter 12—Development ¢ Smoking in developing countries ¢ Cingulotomy
¢ Midlife crisis myth * Gender differences in happiness ¢ Gamma knife surgery
* Video game play and cognitive Chapter 15—Psychological Disorders ¢ Ketamine in the treatment of
declines in late adulthood ¢ College student stress and depression
¢ Disengagement theory lack of depression ¢ PsychWork on halfway house
support e Autism prevalence increase Chapter 17—Social Psychology
e Emerging adulthood e Formal thought disorder ¢ PsychWork on advertising agency
Chapter 13—Personality ¢ Definition of obsessive-compulsive owner
¢ Biological basis of personality disorder ¢ Behavioral economics
¢ Situationism ¢ Typeland II schizophrenia treat- ¢ Social networking sites and
¢ Cognitive-affective processing ment outcomes friendship
system (CAPS) Chapter 16—Treatment of ¢ Milgram replication
* Quick judgments of personality Psychological Disorders * Roots of morality
Chapter 14—Health Psychology: Stress, ~ ® Prescription drugs prescribed by
Coping, and Well-Being clinical psychologists

¢ General Adaptation Model and
cortisol secretion

Based on extensive student feedback, systematic research involving a wide range of
instructors, and endorsements received from reviewers at a variety of schools, I am
confident that this edition reflects what instructors want and need: a book that moti-
vates students to understand and apply psychology to their own lives. Understanding
Psychology, Tenth Edition, is designed to expose readers to the content—and prom-
ise—of psychology, and to do so in a way that will nurture students’ excitement
about psychology and keep their enthusiasm alive for a lifetime.

State-of-the-Art Support
Materials for Students

and Instructors

Resources available for use with this text support both new and veteran instructors,
whether they favor traditional text-based instruction or a blend of traditional and
electronic media. The Tenth Edition text and support materials provide complemen-
tary experiences for instructors and students. All of these components are built
around the core concepts articulated in the text to promote a deeper understanding
of psychology. This type of integration gives instructors the flexibility to use any of
the text-specific electronic or print materials knowing they are completely compatible
with one another. Please see your McGraw-Hill sales representative for information
on policy, price, and availability of the following materials.
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FOR THE INSTRUCTOR
What if...

* You could recreate the one-on-one experience of working through difficult
concepts in office hours with every one of your students without having to
invest any office-hour time to do so?

* You could see at a glance how well each of your students (or sections) was
performing in each segment of your course?

* You had all of the assignments and resources for your course preorganized by
learning objective and with point-and-click flexibility?

Over the course of developing Understanding Psychology, we asked these questions
and many more. But we did not stop at simply asking questions. We visited with
faculty across the country and also observed you doing what you do to prepare and
deliver your courses. We observed students as they worked through assignments and
studied for exams. The result of these thousands of hours of research and develop-
ment is a state of the art learning environment tool that bolsters student performance
at the same time as it makes instructors’ lives easier and more efficient. To experience
this environment for yourself, please visit www.mcgraw-hillconnect.com.

Online Learning Center for Instructors. The password-protected instructor side of
the Online Learning Center (www.mhhe.com/feldmanupl0e) contains the Instruc-
tor’s Manual, Test Bank files, PowerPoint slides, Classroom Performance System
(CPS) Questions, Image Gallery, and other valuable material to help you design and
enhance your course. See more information about specific assets below. Ask your
local McGraw-Hill representative for password information.

Instructor’s Manual by Susan Krauss Whitbourne, University of Massachusetts,
Ambherst. This comprehensive guide provides all the tools and resources instructors
need to present and enhance their introductory psychology course. The Instructor’s
Manual contains detailed lecture launchers, learning objectives, interesting lecture
and media presentation ideas, student assignments and handouts. The many tips and
activities in this manual can be used with any class, regardless of size or teaching
approach.

Test Banks revised by Michelle Merwin, University of Tennessee at Martin, and
Matthew Isaak, University of Louisiana at Lafayette. Both test banks incorporate the
new content in Understanding Psychology, Tenth Edition. Each test bank contains
more than 2,000 multiple-choice items, classified by cognitive type and level of
difficulty and keyed to the appropriate key concept and page in the textbook. Fill-
in-the-blank and short-answer questions are provided for all modules. Moreover,
each of the thousands of test items is keyed to the APA core psychology competen-
cies. All questions are compatible with EZ Test, McGraw-Hill’s Computerized Test
Bank program.

Classroom Performance System Content by Robert Moore of Iowa Valley Commu-
nity College District. The Classroom Performance System (CPS) from elnstruction
allows instructors to gauge immediately what students are learning during lectures.
Instructors can draw on the quiz and poll questions to get instant feedback, even from
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students who are reluctant to speak out in class. In addition, CPS facilitates taking
attendance, giving and grading pop quizzes, and giving formal, printed class tests
with multiple versions of the test using CPS for immediate grading.

Image Gallery. More than 100 figures from the text can be downloaded from the
Image Gallery on the Instructor’s Online Learning Center.

PowerPoint Presentations by Cathy Hunt of Pennsylvania State University. These
presentations cover the key points of each chapter and include charts and graphs from
the text. They can be used as is, or you may modify them to meet your specific needs.

FOR THE STUDENT

Adaptive Diagnostic Tool. This diagnostic tool is an unparalleled, intelligent learn-
ing system based on cognitive mapping that diagnoses your students” knowledge of
a particular subject and then creates an individualized learning path geared toward
student success in your course. It offers individualized assessment by delivering
appropriate learning material in the form of questions at the right time, helping
students attain mastery of the content. Whether the system is assigned by you or
used independently by students as a study tool, the results can be recorded in an
easy-to-use grade report that allows you to measure student progress at all times and
coach your students to success.

As an added benefit, all content covered in this adaptive diagnostic is tied to
learning objectives for your course so that you can use the results as evidence of
subject mastery. This tool also provides a personal study plan that allows the student
to estimate the time it will take and number of questions required to learn the subject
matter. Your students will learn faster, study more efficiently, and retain more knowl-
edge when using Understanding Psychology.

Optional Modules on Diversity and I/O Psychology. For instructors who like to incor-
porate lectures on diversity or industrial/organizational issues in their introductory
psychology course, optional full-color modules on these topics can be packaged with
students’ copies of Understanding Psychology, Tenth Edition. The Diversity module, writ-
ten by Mark H. Chae of William Paterson University, discusses the roots of diversity
and addresses related issues, such as conflict and cooperation. The module on
Industrial-Organizational Psychology, written by Carnot Nelson and Russell Johnson of
the University of South Florida, broadly introduces this growing area of interest. Instruc-
tors may request these modules through their McGraw-Hill sales representative.

Annual Editions: Psychology 10/11 (edited by William Buskist, Auburn University).
This annually updated reader provides convenient, inexpensive access to current
articles selected from the best of the public press. Organizational features include an
annotated listing of selected Worldwide Web sites; an annotated table of contents; a
topic guide; a general introduction; brief overviews for each section; a topical index;
and an instructor’s resource guide with testing materials.

Classic Edition Sources: Psychology, 4e (edited by Terry Pettijohn of Ohio State
University—Marion). This reader provides more than 40 selections of enduring intel-
lectual value—classic articles, book excerpts, and research studies—that have shaped
the study of psychology and our contemporary understanding of it.



Taking Sides: Clashing Views on Psychological Issues, 16e (edited by Brent Slife of
Brigham Young University). This reader presents current controversial issues in a
debate-style format designed to stimulate student interest and develop critical think-
ing skills. Each issue is thoughtfully framed with an issue summary, an issue intro-
duction, and a postscript. An instructor’s manual with testing material is available
for each volume.
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Making the Grade: A Practical Guide

No matter why you are taking introductory psychology, it's a safe bet you're
interested in maximizing your understanding of the material and getting a good
grade. And you want to accomplish these goals as quickly and efficiently as
possible.

Good news: You're taking the right course, and you're learning the right
material. Several subfields of psychology have identified a variety of guidelines
and techniques that will help you learn and remember material not only
related to psychology, but also relevant to every other discipline that you will
study.

We'll consider a variety of guidelines relating to doing well in your psychol-
ogy class—and every other class you'll take in your college career. Here's my
guarantee to you: If you learn and follow the guidelines in each of these areas,
you'll become a better student and get better grades. Always remember that
good students are made, not born, and these suggestions will help you become
an all-around better student.

Adopt a General Study Strategy

Let’s begin with a brief consideration of a general study strategy, applicable to
all of your courses, including introductory psychology. Psychologists have
devised several excellent (and proven) techniques for improving study skills,
two of which are described here:“P.O.W.E.R," or Prepare, Organize, Work, Evaluate,
and Rethink; and “SQ3R,” or Survey, Question, Read, Recite, and Review. By
employing one of these two procedures, you can increase your ability to learn
and retain information and to think critically.

P.O.W.E.R. The POW.E.R. learning strategy systematizes the acquisition of new
material by providing a learning and critical thinking framework. It stresses the
importance of learning objectives and appropriate preparation before you
begin to study as well as the significance of self-evaluation and the incorpora-
tion of critical thinking into the learning process. Specifically, use of the PO.W.E.R.
learning system entails the following steps:

« Prepare. Before starting any journey, we need to know where we are
headed. Academic journeys are no different; we need to know what our
goals are. The Prepare stage consists of thinking about what we hope to
gain from reading a specific section of the text by
identifying specific goals that we seek to accom-
plish. In Understanding Psychology, Tenth Edition,
these goals are presented as broad questions at
the start of each chapter and again at the begin-
ning of each module.

« Organize. Once we know what our goals are, we
can develop a route to accomplish those goals. The
Organize stage involves developing a mental road-
map of where we are headed. Understanding



to Smarter Studying

Psychology highlights the organization of each upcoming chapter. Read
the outline at the beginning of each chapter to get an idea of what top-
ics are covered and how they are organized.

Work. The key to the PO.W.E.R. learning system is actually reading and
studying the material presented in the book. In some ways Work is the
easy part because, if you have carried out the steps in the preparation
and organization stages, you'll know where you're headed and how
you'll get there. Remember, the main text isn’t the only material that you
need to read and think about. It’s also important to read the boxes and
the material in the margins in order to gain a full understanding of the
material.

Evaluate. The fourth step, Evaluate, provides the opportunity to deter-
mine how effectively you have mastered the material. In Understanding
Psychology, a series of questions at the end of each module permits a
rapid check of your understanding of the material. Quizzes on the book’s
website, or Online Learning Center, provide additional opportunities to
test yourself. Evaluating your progress is essential to assessing your
degree of mastery of the material.

Rethink. The final step in the PO.W.E.R. learning system requires that you
think critically about the content. Critical thinking entails re-analyzing,
reviewing, questioning, and challenging assumptions. It affords you the
opportunity to consider how the material fits with other information you
have already learned. Every major section of Understanding Psychology
ends with a Rethink section. Answering its thought-provoking questions
will help you understand the material more fully and at a deeper level.

SQ3R. Use of the SQ3R learning system entails the following specific steps:

Survey. The first step of the SQ3R method is to survey the material by
reading the outlines that open each module, the headings, figure cap-
tions, recaps, and Looking Ahead and Looking Back sections, providing
yourself with an overview of the major points of the chapter.

Question. The next step—the “Q"—is to question. Formulate questions
about the material, either aloud or in writing, prior to actually reading a
section of text. The questions posed at the beginning of each module
and the Evaluate and Rethink questions that end each part of the chapter
are examples.

Read. Read carefully and, even more importantly, read actively and criti-
cally. While you are reading, answer the questions you have asked your-
self. Critically evaluate material by considering the implications of what
you are reading, thinking about possible exceptions and contradictions,
and examining underlying assumptions.

Recite. This step involves describing and explaining to yourself (or to a
friend) the material you have just read and answering the questions you
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have posed earlier. Recite aloud; the recitation process helps to identify
your degree of understanding of the material you have just read.

+ Review. In this final step, review the material, looking it over, reading the
Looking Back summaries, and answering the in-text review questions.

Without looking up from the page, answer this question: What time is it?

Most people are pretty accurate in their answer. And if you don’t know
for sure, it’s very likely that you can find out. There may be a cell phone in
your pocket; there may be a clock on the wall, desk, or computer screen; or
maybe you're riding in a car that shows the time. Even if you don’t have a
timepiece of some sort nearby, your body keeps its own beat. Humans have
an internal clock that regulates the beating of our heart, the pace of our
breathing, the discharge of chemicals within our bloodstream, and myriad
other bodily functions.

Managing your time as you study is a central aspect of academic success.
But remember: The goal of time management is not to schedule every moment
so we become pawns of a timetable that governs every waking moment of the
day. Instead, the goal is to permit us to make informed choices about how we
use our time. Rather than letting the day slip by, largely without our awareness,
the time management procedures we'll discuss can make us better able to har-
ness time for our own ends.

WEe'll consider a number of steps to help you improve your time manage-
ment skills.

Set Your Priorities. To figure out the best use of your time, you need to deter-
mine your priorities. Priorities are the tasks and activities you need and want to
do, rank-ordered from most important to least important. There are no right or
wrong priorities; maybe spending time on your studies is most important to
you, or maybe your top priority is spending time with your family. Only you
can decide. Furthermore, what's important to you now may be less of a priority
to you next month, next year, or in five years.

The best procedure is to start off by identifying priorities for an entire term.
What do you need to accomplish? Don't just choose obvious, general goals,
such as “passing all my classes!” Instead, think in terms of specific, measurable
activities, such as “studying 10 hours before each chemistry exam.”

Identify Your Prime Time. Do you enthusiastically bound out of bed in the
morning, ready to start the day and take on the world? Or is the alarm clock a
hated and unwelcome sound that jars you out of pleasant slumber? Are you
zombie-like by 10 at night, or are you a person who is just beginning to rev up
at midnight? Each of us has his or her own style based on some inborn body
clock. Being aware of the time or times of day when you can do your best work
will help you plan and schedule your time most effectively.



Master the Moment. Here's what you'll need to organize your time:

« A master calendar that shows all the weeks of the term on one page. It
should include every week of the term and seven days per week. Using
your class syllabi, write on the master calendar every assignment and test
you will have, noting the date that it is due. Pencil in tentative assign-
ments on the appropriate date. Also include on the master calendar
important activities from your personal life, drawn from your list of priori-
ties. And don't forget to schedule some free time for yourself.

« A weekly timetable, a master grid with the days of the week across the top
and the hours, from 6:00 AM. to midnight, along the side. Fill in the times
of all your fixed, prescheduled activities—the times that your classes meet,
when you have to be at work, the times you have to pick up your child at
day care, and any other recurring appointments. Add assignment due
dates, tests, and any other activities on the appropriate days of the week.
Then pencil in blocks of time necessary to prepare for those events.

« A daily to-do list. Your daily to-do list can be written on a small, portable
calendar that includes a separate page for each day of the week, or you
can maintain a calendar electronically in a cell phone or a device such as
a Treo, iPhone, or Blackberry. List all the things that you intend to do dur-
ing the next day and their priority. Start with the things you know you
must do and that have fixed times, such as classes, work schedules, and
appointments. Then add in the other things that you should accomplish,
such as an hour of study for an upcoming test, work on research for an
upcoming paper, or finishing up a lab report. Finally, list things that are a
low priority but enjoyable, like a run or a walk.

Control Your Time. If you follow the schedules that you've prepared, you've
taken the most important steps in time management. However, our lives are
filled with surprises: Things always seem to take longer than we've planned. A
crisis occurs, buses are late, computers break down, kids get sick.

The difference between effective time management and time management
that doesn’t work lies in how well you deal with the inevitable surprises. There
are several ways to take control of your days and permit yourself to
follow your intended schedule:

« Just say no. You don't have to agree to every request and
every favor that others ask of you.

- Get away from it all. Go to the library. Lock yourself
in your bedroom. Find an out-of-the-way unused
classroom. Adopt a specific spot as your own, such
as a corner desk in a secluded nook in the library. If
you use it enough, your body and mind will auto-
matically get into study mode as soon as you seat
yourself at it.
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- Enjoy the sounds of silence. Although many students insist
they accomplish most while a television, radio, or CD is playing,
scientific studies suggest otherwise—we are able to concentrate
most when our environment is silent. Experiment and work in
silence for a few days. You may find that you get more done in
less time than you would in a more distracting environment.

+ Take an e-break. We may not control when communications
arrive, but we can make the messages wait until we are ready to
receive them. Take an e-break and shut down your communica-
tion sources for some period of time. Phone calls can be stored
on voice-mail systems; text messages, IMs, and e-mail can be
saved on a phone or computer. They'll wait.

- Expect the unexpected. You'll never be able to escape from
unexpected interruptions and surprises that require your atten-
tion. But by trying to anticipate them in advance and thinking
about how you'll react to them, you'll be positioning yourself to
react more effectively when they do occur.

Reading a textbook is different from reading for pleasure. With textbooks, you

have specific goals: understanding, learning, and ultimately recalling the infor-
mation. There are several steps you can take to achieve these goals:

Read the front matter. If you'll be using a text extensively throughout
the term, start by reading the preface and/or introduction and scanning
the table of contents—what publishers call the front matter. It is there
that the author has a chance to explain, often more personally than else-
where in the text, what he or she considers important. Knowing this will
give you a sense of what to expect as you read. (Note: You're reading part
of the front matter at this very moment!)

Identify your personal objectives. Before you begin an assignment,
think about what your specific objectives are. Will you be reading a text-
book on which you'll be thoroughly tested? Or, will your reading provide
background information for future learning that won't itself be tested? Is
the material going to be useful to you personally? Your objectives for
reading will help you determine which reading strategy to adopt and
how much time you can devote to the reading assignment. You aren't
expected to read everything with the same degree of intensity. You may
feel comfortable skimming some material. You'll want to put in the maxi-
mum effort into other material.

Identify and use the advance organizers. The next step in reading a
textbook is to become familiar with the advance organizers—outlines,
overviews, section objectives, or other clues to the meaning and organi-
zation of new material—provided in the material you are reading. Look at



the start of every chapter in this book, which includes a chapter outline

plus a set of questions at the end of the “Looking Ahead” section. You

can also create your own advance organizers by skimming material to be
read and sketching out the general outline of the material you'll be read-
ing. These steps can help you recall material better after you've read it.

Stay focused as you read. There are a million and one possible distrac-

tions that can invade your thoughts as you read. Your job is to keep dis-

tracting thoughts at bay and focus on the material you are supposed to
be reading. Here are some things you can do to help yourself stay
focused:

+ Read in small bites. If you think it is going to take you 4 hours to
read an entire chapter, break up the 4 hours into more manageable
time periods. Promise yourself that you'll read for 1 hour in the after-
noon, another hour in the evening, and the next 2 hours spaced out
during the following day.

+ Take a break. Actually plan to take several short breaks to reward your-
self while you're reading. During your break, do something enjoyable—
eat a snack, watch a bit of a ball game on television, play a video game,
or the like. Just try not to get drawn into your break activity to the
point that it takes over your reading time.

Highlight and take notes as you read. Highlighting and taking notes as

you read a textbook are essential activities. Good annotations can help

you learn and review the information prior to tests as well as help you to
stay focused as you read. There are several things you can do to maxi-
mize the effectiveness of your notes:

+ Rephrase key points. Make notes to yourself, in your own words,
about what the author is trying to get across. Don't just copy
what'’s been said. Think about the material, and rewrite it in words
that are your own. The very act of writing engages
an additional type of perception that involves the
physical sense of moving a pen or pressing a
keyboard.

- Highlight or underline key points. Often the
first or last sentence in a paragraph, or the first
or last paragraph in a section, will present a
key point. Before you highlight anything,
though, read the whole paragraph through.
Then you'll be sure that what you highlight
is, in fact, the key information. You should
find yourself highlighting only one or
two sentences or phrases per page. In
highlighting and underlining, less is
more. One guideline: No more than 10
percent of the material should be
highlighted or underlined.
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Use arrows, diagrams, outlines, tables, timelines, charts, and other
visuals to help you understand and later recall what you are read-
ing. If three examples are given for a specific point, number them. If a
sequence of steps is presented, number each step. If a paragraph dis-
cusses a situation in which an earlier point does not hold, link the
original point to the exception by an arrow. Representing the material
graphically will get you thinking about it in new and different ways.
The act of creating visual annotations will not only help you to under-
stand the material better, but will also ease its later recall.

Look up unfamiliar words. Even though you may be able to figure
out the meaning of an unfamiliar word from its context, look up un-
familiar words in a dictionary or online. You'll also find out what the
word sounds like, which will be important if your instructor uses the
word in class.

Take Good Notes in Class

Perhaps you know students who manage to write down nearly every-
thing their instructors say in class. And perhaps you have thought to
yourself, “If only | took such painstaking notes, 'd do much better in my
classes.” Contrary to what many students think, however, good notetaking
does not mean writing down every word that an instructor utters. With
notetaking, less is often more. Let's consider some of the basic principles
of notetaking:

« Identify the instructor's—and your—goals for the course. On the
first day of class, most instructors talk about their objectives for the
course. Most review the information on the class syllabus, the writ-
ten document that explains the assignments for the semester. The
information you get during that first session and through the sylla-
bus is critical. In addition to the instructor’s goals, you should have
your own. What is it you want to learn from the course? How will
the information from the course help you to enhance your knowl-
edge, improve yourself as a person, achieve your goals?

« Complete assignments before coming to class. Your instructor
enthusiastically describes the structure of the neuron, recounting
excitedly how electrons flow across neurons, changing their electri-
cal charge. One problem: You have only the vaguest idea what a
neuron is. And the reason you don't know is that you haven't read
the assignment.

Chances are you have found yourself in this situation at least a few
times, so you know firsthand that sinking feeling as you become more
and more confused. The moral: Always go to class prepared. Instructors
assume that their students have done what they've assigned, and their
lectures are based on that assumption.



+ Choose a notebook that assists in notetaking. Loose-leaf notebooks
are especially good for taking notes because they permit you to go back
later and change the order of the pages or add additional material.
Whatever kind of notebook you use, use only one side of the page for writ-
ing; keep one side free of notes. There may be times that you'll want to
spread out your notes in front of you, and it's much easier if no material
is written on the back of the pages.

Walter Pauk devised what is sometimes called the Cornell Method
of Notetaking. Using this method, draw a line down the left side of your
notebook page, about 2%2 inches from the left-hand margin. Keep the
notes you write in class to the right of the line. Indent major supporting
details beneath each main idea, trying to use no more than one line for
each item, and leave space between topics to add information. When it
comes time to review your notes later, you'll be able to jot down a key-
word, catch phrase, or major idea on the left side of the page (Pauk,
2007).

+ Listen for the key ideas. Not every sentence in a lecture is equally
important. One of the most useful skills you can develop is separating
the key ideas from supporting information. Good lecturers strive to make
just a few main points. The rest of what they say consists of explanation,
examples, and other supportive material that expand upon the key ideas.
To distinguish the key ideas from their support, you need to be alert and
always searching for the meta-message of your instructor’s words—that is,
the underlying main ideas that a speaker is seeking to convey.

How can you discern the meta-message? One way is to listen for key

"nu

words. Phrases like “you need to know. . ., “the most important thing that

must be considered. . ., “there are four problems with this approach...

and—a big one—"this will be on the test. .. should cause you to sit up
and take notice. Also, if an instructor says the same thing in several ways,
it's a clear sign that the material being discussed is important.

« Use short, abbreviated phrases—not full sentences when taking notes.
Forget everything you've ever heard about always writing in full sen-
tences. In fact, it's often useful to take notes in the form of an outline. An
outline summarizes ideas in short phrases and indicates the relationship
among concepts through the use of indentations.

« Pay attention to what is written on the board or projected from over-
heads and PowerPoint slides. Remember these tips:

- Listening is more important than seeing. The information that your
instructor projects on screen, while important, ultimately is less critical
than what he or she is saying. Pay primary attention to the spoken
word and secondary attention to the screen.

+ Don’t copy everything that is on every slide. Instructors can present
far more information on their slides than they would if they were writ-
ing on a blackboard. Oftentimes there is so much information that it’s
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impossible to copy it all down. Don't even try. Instead, concentrate on
taking down the key points.

+ Remember that key points on slides are . . . key points. The key
points (often indicated by bullets) often relate to central concepts. Use
these points to help organize your studying for tests, and don't be sur-
prised if test questions directly assess the bulleted items on slides.

« Check to see if the presentation slides are available online. Some
instructors make their class presentations available to their students on
the Web, either before or after class time. If they do this before class,
print them out and bring them to class. Then you can make notes on
your copy, clarifying important points. If they are not available until
after a class is over, you can still make good use of them when it
comes time to study the material for tests.

- Remember that presentation slides are not the same as good notes
for a class. If you miss a class, don't assume that getting a copy of the
slides is sufficient. Studying the notes of a classmate who is a good
notetaker will be far more beneficial than studying only the slides.

Memorize Efficiently:

Use Proven Strategies
Here's a key principle of effective memorization: Memorize what you need to
memorize. Forget about the rest.

The average textbook chapter has some 20,000 words. But, within those
20,000 words, there may be only 30 to 40 specific concepts that you need to learn.
And perhaps there are only 25 key words. Those are the pieces of information on
which you should focus in your efforts to memorize. By extracting what is impor-
tant from what is less crucial, you'll be able to limit the amount of the material
that you need to recall. You'll be able to focus on what you need to remember.

You have your choice of dozens of techniques of memorization. As we dis-

cuss the options, keep in mind that no one strategy works by itself. Also, feel free
to devise your own strategies or add those that have worked for you in the past.

Rehearsal. Say it aloud: rehearsal. Think of this word in terms of its three syl-
lables: re—hear—sal. If you're scratching your head about why you should do
this, it's to illustrate the point of rehearsal: to transfer material that you encoun-
ter into long-term memory.

To test if you've succeeded in transferring the word “rehearsal” into your
memory, put down this book and go off for a few minutes. Do something
entirely unrelated to reading this book. Have a snack, catch up on the latest
sports scores on ESPN, or read the front page of a newspaper. If the word
“rehearsal” popped into your head when you picked up this book again, you've



passed your first memory test—the word “rehearsal” has been transferred into
your memory.

Rehearsal is the key strategy in remembering information. If you don't
rehearse material, it will never make it into your memory. Repeating the infor-
mation, summarizing it, associating it with other memories, and above all think-
ing about it when you first come across it will ensure that rehearsal will be
effective in placing the material into your memory.

Mnemonics. This odd word (pronounced with the “m” silent—"neh MON ix")
describes formal techniques used to make material more readily remembered.
Mnemonics are the tricks-of-the-trade that professional memory experts use,
and you too can use them to nail down the information you will need to recall
for tests.

Among the most common mnemonics are the following:

« Acronyms. Acronyms are words or phrases formed by the first letters of a
series of terms. The word “laser” is an acronym for “light amplification by
stimulated emissions of radiation,” and “radar” is an acronym for “radio
detection and ranging/”

Acronyms can be a big help in remembering things. For example, Roy G.
Biv is a favorite of physics students who must remember the colors of the
spectrum (red, orange, yellow, green, blue, indigo, and violet.) The benefit of
acronyms is that they help us to recall a complete list of steps or items.

« Acrostics. Acrostics are sentences in which the first letters spell out some-
thing that needs to be recalled. The benefits—as well as the drawbacks—
of acrostics are similar to those of acronyms.

+ Rhymes and jingles. “Thirty days hath September, April, June, and
November.” If you know the rest of the rhyme, you're familiar with one of
the most commonly used mnemonic jingles in the English language.

Use of Multiple Senses. The more senses you can involve when you're trying
to learn new material, the better you'll be able to remember. Here’s why: Every
time we encounter new information, all of our senses are potentially at work.
Each piece of sensory information is stored in a separate location in the brain,
and yet all the pieces are linked together in extraordinarily intricate ways.
What this means is that when we seek to remember the details of a specific
event, recalling a memory of one of the sensory experiences can trigger recall
of the other types of memories. You can make use of the fact that memories
are stored in multiple ways by applying the following techniques:

+ When you learn something, use your body. Don't sit pas-
sively at your desk. Instead, move around. Stand up; sit down.
Touch the page. Trace figures with your fingers. Talk to your-
self. Think out loud. By involving every part of your body, you've
increased the number of potential ways to trigger a relevant memory
later, when you need to recall it. And when one memory is triggered,
other related memories may come tumbling back.
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Draw and diagram the material. Structuring written material by graphi-
cally grouping and connecting key ideas and themes is a powerful tech-
nique. When we draw and diagram material, one of the things we're doing
is expanding the modalities in which information can be stored in our
minds. Other types of drawing can be useful in aiding later recall. Creating
drawings, sketches, and even cartoons can help us remember better.
Visualize. You already know that memory requires three basic steps: the
initial recording of information, the storage of that information, and, ulti-
mately, the retrieval of the stored information. Visualization is a technique
by which images are formed to ensure that material is recalled. Don't
stop at visualizing images just in your mind’s eye. Actually drawing what
you visualize will help you to remember the material even better.
Visualization is effective because it serves several purposes. It helps make
abstract ideas concrete; it engages multiple senses; it permits us to link
different bits of information together; and it provides us with a context
for storing information.

Overlearning. Lasting learning doesn't come until you have overlearned
the material. Overlearning consists of studying and rehearsing material
past the point of initial mastery. Through overlearning, recall becomes
automatic. Rather than searching for a fact, going through mental contor-
tions until perhaps the information surfaces, overlearning permits us to
recall the information without even thinking about it.

Preparing for tests is a long-term proposition. It's not a matter of “giving your
all” the night before the test. Instead, it's a matter of giving your all to every
aspect of the course.

Here are some guidelines that can help you do your best on tests:

Know What You Are Preparing For. Determine as much as you can about the
test before you begin to study for it. The more you know about a test before-
hand, the more efficient your studying will be.

To find out about an upcoming test, ask this question:

Is the test called a “test,” an “exam,” a “quiz,’ or something else? The names

imply different things.

- Essay: Requires a fairly extended, on-the-spot composition about
some topic. Examples include questions that call on you to describe a
person, process, or event, or those that ask you to compare or con-
trast two separate sets of material.

+ Multiple-choice: Usually contains a question or statement, followed
by a number of possible answers (usually 4 or 5 of them). You are sup-
posed to choose the best response from the choices offered.

. True-false: Presents statements about a topic that are either accurate
or inaccurate. You are to indicate whether each statement is accurate
(true) or inaccurate (false).



Matching: Presents two lists of related information, arranged in col-
umn form. Typically, you are asked to pair up the items that go
together (for example, a scientific term and its definition, or a writer
and the title of a book he or she wrote).

Short-answer: Requires brief responses (usually a few sentences at
most) in a kind of mini-essay.

Fill-in: Requires you to add one or more missing words to a sentence
or series of sentences.

Match Test Preparation to Question Types. Each kind of test question
requires a somewhat different style of preparation.

.

Essay questions. Essay tests focus on the big picture—ways in which the
various pieces of information being tested fit together. You'll need to
know not just a series of facts, but also the connections between them,
and you will have to be able to discuss these ideas in an organized and
logical way. The best approach to studying for an essay test involves four
steps:

1.

Multiple-choice, true-false, and matching questions. While the
focus of review for essay questions should be on major issues and
controversies, studying for multiple-choice, true-false, and match-
ing questions requires more attention to the details. Almost any-
thing is fair game for multiple-choice, true-false, and matching
questions, so you can't afford to overlook anything when

Carefully reread your class notes and any notes you've made on
assigned readings that will be covered on the upcoming exam. Also
go through the readings themselves, reviewing underlined or high-
lighted material and marginal notes.

Think of likely exam questions. For example, use the key words,
phrases, concepts, and questions that come up in your class notes or
in your text. Some instructors give out lists of possible essay topics; if
yours does, focus on this list, but don’t ignore other possibilities.
Without looking at your notes or your readings, answer each potential
essay question—aloud. Don't feel embarrassed about doing this.
Talking aloud is often more useful than answering the question in
your head. You can also write down the main points that any answer
should cover. (Don't write out complete answers to the questions
unless your instructor tells you in advance exactly what is going to be
on the test. Your time is probably better spent learning the material
than rehearsing precisely formulated responses.)

After you've answered the questions, check yourself by looking at the
notes and readings once again. If you feel confident that you've
answered specific questions adequately, check them off. You can go
back later for a quick review. But if there are questions that you had
trouble with, review that material immediately. Then repeat the third
step above, answering the questions again.

studying. It's a good idea to write down important facts on
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index cards: They're portable and available all the time, and the act of
creating them helps drive the material into your memory. Furthermore,
you can shuffle them and test yourself repeatedly until you've mastered
the material.

« Short-answer and fill-in questions. Short-answer and fill-in questions
are similar to essays in that they require you to recall key pieces of infor-
mation rather than finding it on the page in front of you, as is the case
with multiple-choice, true-false, and matching questions. However, short-
answer and fill-in questions typically don’t demand that you integrate or
compare different types of information. Consequently, the focus of your
study should be on the recall of specific, detailed information.

Test Yourself. Once you feel you've mastered the material, test yourself on it.
There are several ways to do this. Often textbooks are accompanied by web-
sites that offer automatically scored practice tests and quizzes. (Understanding
Psychology does: go to www.mhhe.com/feldman/up10 to try one!) You can also
create a test for yourself, in writing, making its form as close as possible to what
you expect the actual test to be. For instance, if your instructor has told you
the classroom test will be primarily made up of short-answer questions, your
test should reflect that.

You might also construct a test and administer it to a classmate or a mem-
ber of your study group. In turn, you could take a test that someone else has
constructed. Constructing and taking practice tests are excellent ways of study-
ing the material and cementing it into memory.

Deal with Test Anxiety. What does the anticipation of a test do to you? Do
you feel shaky? Is there a knot in your stomach? Do you grit your teeth? Test
anxiety is a temporary condition characterized by fears and concerns about
test-taking. Almost everyone experiences it to some degree, although for some
people it's more of a problem than for others. You'll never eliminate test anxiety
completely, nor do you want to. A little bit of nervousness can energize us,
making us more attentive and vigilant. Like any competitive event, testing can
motivate us to do our best.

On the other hand, for some students, anxiety can spiral into the kind of
paralyzing fear that makes their minds go blank. There are several ways to keep
this from happening to you:

1. Prepare thoroughly. The more you prepare, the less test anxiety you'll
feel. Good preparation can give you a sense of control and mastery,
and it will prevent test anxiety from overwhelming you.

2. Take a realistic view of the test. Remember that your future success
does not hinge on your performance on any single exam. Think of the
big picture: Put the task ahead in context, and remind yourself of all
the hurdles you've passed so far.

3. Learn relaxation techniques. These techniques are covered in the text’s
chapter on health psychology, but the basic process is straightforward:
Breathe evenly, gently inhaling and exhaling. Focus your mind on a


www.mhhe.com/feldman/up10

pleasant, relaxing scene such as a beautiful forest or a peaceful farm
or on a restful sound such as that of ocean waves breaking on the
beach.

4. Visualize success. Think of an image of your instructor handing back
your test marked with a big “A” Or imagine your instructor congratu-
lating you on your fine performance the day after the test. Positive
visualizations that highlight your potential success can help replace
images of failure that may fuel test anxiety.

What if these strategies don't work? If your test anxiety is so great that it’s
getting in the way of your success, make use of your college’s resources. Most
provide a learning resource center or a counseling center that can provide you
with personalized help.

Form a Study Group. Study groups are small, informal groups of students who
work together to learn course material and study for a test. Forming such a
group can be an excellent way to prepare for any kind of test. Some study
groups are formed for particular tests, while others meet consistently through-
out the term. The typical study group meets a week or two before a test and
plans a strategy for studying. Members share their understanding of what will
be on the test, based on what an instructor has said in class and on their review
of notes and text material. Together, they develop a list of review questions to
guide their individual study. The group then breaks up, and the members study
on their own.

A few days before the test, members of the study group meet again. They
discuss answers to review questions, go over the material, and share any new
insights they may have about the upcoming test. They may also quiz one
another about the material to identify any weaknesses or gaps in their knowledge.

Study groups can be extremely powerful tools because they help accom-
plish several things:

+ They help members organize and structure the material to approach their
studying in a systematic and logical way.

+ They allow students to share different perspectives on the material.

« They make it more likely that students will not overlook any potentially
important information.

« They force members to rethink the course material, explaining it in words
that other group members will understand. As we will discuss in Chapter
14, this helps both understanding and recall of the information when it is
needed on the test.

« Finally, they help motivate members to do their best. When you're part of
a study group, you're no longer working just for yourself; your studying
also benefits the other study group members. Not wanting to let down
your classmates in a study group may encourage you to put in your best
effort.



Some Final Comments

We have discussed numerous techniques for increasing your study, classroom,
and test effectiveness. But you need not feel tied to a specific strategy. You
might want to combine other elements to create your own study system.
Additional learning tips and strategies for critical thinking are presented
throughout Understanding Psychology.

Whatever learning strategies you use, you will maximize your understand-
ing of the material in this book and master techniques that will help you learn
and think critically in all of your academic endeavors. More important, you will
optimize your understanding of the field of psychology. It is worth the effort:
The excitement, challenges, and promise that psychology holds for you are
significant.
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Prologue Deepwater Disaster

One of the greatest environmental

accidents in history began with a

fire and explosion on an oil rig in

the Gulf of Mexico. Eleven men
were killed immediately, and
dozens were injured. But the
aftermath will extend for
decades.

When the Deepwater
Horizon oil rig blew up in the
spring of 2010, tens of thousands
of barrels of oil escaped from pipes

that had been drilled deep into the ocean floor. Scientists debated
for days about how to stop the uncontrolled flow of oil. After a
number of failed attempts to stop the oil, engineers finally placed
a containment cap over the cascading oil, and relief wells were
drilled that eventually stopped the gushing oil.

But the damage had been done. Large expanses of water
were covered with oil, and there were plumes of oil underneath
the seas. Beaches and fragile marshlands along the coast were
ruined, and animals, coated with oil, died above and below the
waters. Tens of thousands of people lost their livelihoods. It will
be decades before life returns to normal.

Although the oil spill in the Gulf originated as an environmental
accident, it also gave rise to a host of important psychological
issues. Consider, for example, these questions:

+  What biological reactions did the workers experience as they
responded to the initial explosion on the rig?

« How did scientists and engineers devise solutions to stop
the gushing oil?

+  What would be the long-term effects of the health of individ-
uals whose livelihoods were wiped out?

» How did the anger and frustration that people experienced
as they watched the disaster unfold affect their behavior?

+ How did the families of those killed in the disaster react and
cope with their grief?

+  What explains why many people came to the Gulf region to
help save oil-soaked animals and clean up the beaches?



MODULE 1

Psychologists at Work

Psychology is the scientific study of behavior and mental processes. The simplicity
of this definition is in some ways deceiving, concealing ongoing debates about how
broad the scope of psychology should be. Should psychologists limit themselves to
the study of outward, observable behavior? Is it possible to study thinking scientifi-
cally? Should the field encompass the study of such diverse topics as physical and
mental health, perception, dreaming, and motivation? Is it appropriate to focus solely
on human behavior, or should the behavior of other species be included?

Most psychologists would argue that the field should be receptive to a variety of
viewpoints and approaches. Consequently, the phrase behavior and mental processes in
the definition of psychology must be understood to mean many things: It encompasses
not just what people do but also their thoughts, emotions, perceptions, reasoning pro-
cesses, memories, and even the biological activities that maintain bodily functioning.

Psychologists try to describe, predict, and explain human behavior and mental
processes, as well as helping to change and improve the lives of people and the world
in which they live. They use scientific methods to find answers that are far more
valid and legitimate than those resulting from intuition and speculation, which are
often inaccurate (see Figure 1).

ARl O OO

Psychological Truths?
To test your knowledge of psychology, try answering the following questions:

1. Infants love their mothers primarily because their mothers fulfill their basic biological
needs, such as providing food. True or false?

2. Geniuses generally have poor social adjustment. True or false?

3. The best way to ensure that a desired behavior will continue after training is completed is
to reward that behavior every single time it occurs during training rather than rewarding it
only periodically. True or false?

4. People with schizophrenia have at least two distinct personalities. True or false?

5. Parents should do everything they can to ensure their children have high self-esteem
and a strong sense that they are highly competent. True or false?

6. Children’s 1Q scores have little to do with how well they do in school.
True or false?

7. Frequent masturbation can lead to mental illness. True or false?

8. Once people reach old age, their leisure activities change radically.
True or false?

9. Most people would refuse to give painful electric shocks to other people.
True or false?

10. People who talk about suicide are unlikely to actually try to kill themselves.
True or false?

Scoring: The truth about each of these items: They are all false. Based on psychological research, each
of these “facts” has been proven untrue. You will learn the reasons why as we explore what psycholo-
gists have discovered about human behavior.

Key Concepts

What is the science of
psychology?

What are the major specialties
in the field of psychology?

Where do psychologists work?

psychology The scientific study of
behavior and mental processes.

FIGURE 1 The scientific method is the
basis of all psychological research and is
used to find valid answers. Test your
knowledge of psychology by

answering these questions. (Source:
Adapted from Lamal, 1979.)
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} Study Alert

The different subfields
of psychology allow
psychologists to explain
the same behavior in
multiple ways. Review
Figure 2 for a summary of the
subfields.

The questions in Figure 1 provide just a hint of the topics that we will encounter
in the study of psychology. Our discussions will take us through the range of what
is known about behavior and mental processes.

The Subfields of Psychology:
Psychology’s Family Tree

As the study of psychology has grown, it has given rise to a number of subfields
(described in Figure 2). The subfields of psychology can be likened to an extended
family, with assorted nieces and nephews, aunts and uncles, and cousins who,
although they may not interact on a day-to-day basis, are related to one another,
because they share a common goal: understanding behavior. One way to identify
the key subfields is to look at some of the basic questions about behavior that
they address.

WHAT ARE THE BIOLOGICAL FOUNDATIONS OF BEHAVIOR?

In the most fundamental sense, people are biological organisms. Behavioral neuro-
science is the subfield of psychology that mainly examines how the brain and the
nervous system—but other biological processes as well—determine behavior. Thus,
neuroscientists consider how our bodies influence our behavior. For example, they
may examine the link between specific sites in the brain and the muscular tremors
of people affected by Parkinson’s disease or attempt to determine how our emotions
are related to physical sensations. Behavioral neuroscientists might want to know
what physiological changes occurred as oil from the damaged well began coming
ashore (Willis, 2008).

HOW DO PEOPLE SENSE, PERCEIVE, LEARN,
AND THINK ABOUT THE WORLD?

If you have ever wondered why you are susceptible to optical illusions, how your
body registers pain, or how to make the most of your study time, an experimental
psychologist can answer your questions. Experimental psychology is the branch of psy-
chology that studies the processes of sensing, perceiving, learning, and thinking
about the world. (The term experimental psychologist is somewhat misleading: Psy-
chologists in every specialty area use experimental techniques.)

Several subspecialties of experimental psychology have become specialties
in their own right. One is cognitive psychology, which focuses on higher mental
processes, including thinking, memory, reasoning, problem solving, judging,
decision making, and language. For example, a cognitive psychologist might be
interested in what the survivors of the downed flight remembered about their
experience.

WHAT ARE THE SOURCES OF CHANGE AND STABILITY
IN BEHAVIOR ACROSS THE LIFE SPAN?

A baby producing her first smile . . . taking his first step . . . saying its first word. These
universal milestones in development are also singularly special and unique for each
person. Developmental psychology studies how people grow and change from the
moment of conception through death. Personality psychology focuses on the consis-
tency in people’s behavior over time and the traits that differentiate one person
from another.



Subfield
Behavioral genetics
Behavioral neuroscience

Clinical psychology

Clinical neuropsychology

Cognitive psychology

Counseling psychology

Cross-cultural psychology

Developmental psychology

Educational psychology

Environmental psychology
Evolutionary psychology
Experimental psychology
Forensic psychology
Health psychology
Industrial/organizational
psychology

Personality psychology

Program evaluation

Psychology of women

School psychology

Social psychology

Sport psychology

FIGURE 2 The major subfields of psychology.

Module 1 Psychologists at Work

Description
Behavioral genetics studies the inheritance of traits related to behavior.
Behavioral neuroscience examines the biological basis of behavior.

Clinical psychology deals with the study, diagnosis, and treatment of
psychological disorders.

Clinical neuropsychology unites the areas of biopsychology and clinical
psychology, focusing on the relationship between biological factors
and psychological disorders.

Cognitive psychology focuses on the study of higher mental processes.

Counseling psychology focuses primarily on educational, social, and
career adjustment problems.

Cross-cultural psychology investigates the similarities and differences in
psychological functioning in and across various cultures and ethnic
groups.

Developmental psychology examines how people grow and change
from the moment of conception through death.

Educational psychology is concerned with teaching and learning
processes, such as the relationship between motivation and school
performance.

Environmental psychology considers the relationship between people
and their physical environment.

Evolutionary psychology considers how behavior is influenced by our
genetic inheritance from our ancestors.

Experimental psychology studies the processes of sensing, perceiving,
learning, and thinking about the world.

Forensic psychology focuses on legal issues, such as determining the
accuracy of witness memories.

Health psychology explores the relationship between psychological
factors and physical ailments or disease.

Industrial/organizational psychology is concerned with the psychology of
the workplace.

Personality psychology focuses on the consistency in people's behavior
over time and the traits that differentiate one person from another.

Program evaluation focuses on assessing large-scale programs, such as
the Head Start preschool program, to determine whether they are
effective in meeting their goals.

Psychology of women focuses on issues such as discrimination against
women and the causes of violence against women.

School psychology is devoted to counseling children in elementary and
secondary schools who have academic or emotional problems.

Social psychology is the study of how people’s thoughts, feelings, and
actions are affected by others.

Sport psychology applies psychology to athletic activity and exercise.
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HOW DO PSYCHOLOGICAL FACTORS
AFFECT PHYSICAL AND MENTAL HEALTH?

Frequent depression, stress, and fears that prevent people from carrying out their
normal activities are topics that would interest a health psychologist, a clinical psy-
chologist, and a counseling psychologist. Health psychology explores the relationship
between psychological factors and physical ailments or disease. For example, health
psychologists are interested in assessing how long-term stress (a psychological factor)
can affect physical health and in identifying ways to promote behavior that brings
about good health (Belar, 2008; Yardley & Moss-Morris, 2009).

Clinical psychology deals with the study, diagnosis, and treatment of psychologi-
cal disorders. Clinical psychologists are trained to diagnose and treat problems that
range from the crises of everyday life, such as unhappiness over the breakup of a
relationship, to more extreme conditions, such as profound, lingering depression.
Some clinical psychologists also research and investigate issues that vary from iden-
tifying the early signs of psychological disturbance to studying the relationship
between family communication patterns and psychological disorders.

Like clinical psychologists, counseling psychologists deal with people’s psycho-
logical problems, but the problems they deal with are more specific. Counseling psy-
chology focuses primarily on educational, social, and career adjustment problems.
Almost every college has a center staffed with counseling psychologists. This is
where students can get advice on the kinds of jobs they might be best suited for, on
methods of studying effectively, and on strategies for resolving everyday difficulties,
such as problems with roommates and concerns about a specific professor’s grading
practices. Many large business organizations also employ counseling psychologists
to help employees with work-related problems.

HOW DO OUR SOCIAL NETWORKS AFFECT BEHAVIOR?

Our complex networks of social interrelationships are the focus for many subfields
of psychology. For example, social psychology is the study of how people’s thoughts,
feelings, and actions are affected by others. Social psychologists concentrate on such
diverse topics as human aggression, liking and loving, persuasion, and conformity.

Cross-cultural psychology investigates the similarities and differences in psycho-
logical functioning in and across various cultures and ethnic groups. For example,
cross-cultural psychologists examine how cultures differ in their use of punishment
during child rearing.

EXPANDING PSYCHOLOGY’S FRONTIERS

The boundaries of the science of psychology are constantly growing. Three newer
members of the field’s family tree—evolutionary psychology, behavioral genetics,
and clinical neuropsychology—have sparked particular excitement, and debate,
within psychology.

Evolutionary Psychology Evolutionary psychology considers how behavior is influ-
enced by our genetic inheritance from our ancestors. The evolutionary approach
suggests that the chemical coding of information in our cells not only determines
traits such as hair color and race but also holds the key to understanding a broad
variety of behaviors that helped our ancestors survive and reproduce.

Evolutionary psychology stems from Charles Darwin’s arguments in his ground-
breaking 1859 book, On the Origin of Species. Darwin suggested that a process of
natural selection leads to the survival of the fittest and the development of traits that
enable a species to adapt to its environment.



Evolutionary psychologists take Darwin’s arguments a step further. They argue
that our genetic inheritance determines not only physical traits such as skin and eye
color but certain personality traits and social behaviors as well. For example, evolu-
tionary psychologists suggest that behavior such as shyness, jealousy, and cross-
cultural similarities in qualities desired in potential mates are at least partially
determined by genetics, presumably because such behavior helped increase the sur-
vival rate of humans’ ancient relatives (Buss, 2003; Sefcek, Brumbach, & Vasquez, 2007).

Although they are increasingly popular, evolutionary explanations of behavior
have stirred controversy. By suggesting that many significant behaviors unfold auto-
matically, because they are wired into the human species, evolutionary approaches
minimize the role of environmental and social forces. Still, the evolutionary approach
has stimulated a significant amount of research on how our biological inheritance
influences our traits and behaviors (Begley, 2005; Buss, 2004; Neher, 2006).

Behavioral Genetics Another rapidly growing area in psychology focuses on the
biological mechanisms, such as genes and chromosomes, that enable inherited behav-
ior to unfold. Behavioral genetics seeks to understand how we might inherit certain
behavioral traits and how the environment influences whether we actually display
such traits (Bjorklund & Ellis, 2005; Moffitt & Caspi, 2007; Rende, 2007).

Clinical Neuropsychology Clinical neuropsychology unites the areas of neuroscience
and clinical psychology: It focuses on the origin of psychological disorders in bio-
logical factors. Building on advances in our understanding of the structure and chem-
istry of the brain, this specialty has already led to promising new treatments for
psychological disorders as well as debates over the use of medication to control
behavior (Boake, 2008).

Help Wanted: Assistant professor at a small liberal arts college. Teach undergraduate
courses in introductory psychology and courses in specialty areas of cognitive psychology,

perception, and learning. Strong commitment to quality teaching, as well as evidence of
scholarship and research productivity, necessary.

Help Wanted: Industrial-organizational consulting psychologist. International firm seeks
psychologists for full-time career positions as consultants to management. Candidates
must have the ability to establish a rapport with senior business executives and help
them find innovative and practical solutions to problems concerning people and
organizations.

Help Wanted: Clinical psychologist. PhD, internship experience, and license required.
Comprehensive clinic seeks psychologist to work with children and adults providing
individual and group therapy, psychological evaluations, crisis intervention, and
development of behavior treatment plans on multidisciplinary team.

As these job ads suggest, psychologists are employed in a variety of settings. Many
doctoral-level psychologists are employed by institutions of higher learning (univer-
sities and colleges) or are self-employed, usually working as private practitioners
treating clients (see Figure 3). Other work sites include hospitals, clinics, mental
health centers, counseling centers, government human-services organizations, busi-
nesses, schools, and even prisons. Psychologists are employed in the military, work-
ing with soldiers, veterans, and their families, and they work for the federal
government Department of Homeland Security, fighting terrorism (American Psy-
chological Association, 2007; DeAngelis & Monahan, 2008).

Module 1 Psychologists at Work
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Business, government,

or other settings, 13.2%
Managed care

settings, 4.3%

Colleges,
universities, and
other academic

Other human settings, 30.6%

services, 7.0%

Hospitals, 7.7% /

Private / School

practice, 31.4% districts, 3.9%

FIGURE 3 The breakdown of where U.S. psychologists (who have a PhD or PsyD degree)
work. Why do you think so many psychologists work in college and university settings?
(Source: American Psychological Association, 2007.)

Most psychologists, though, work in academic settings, allowing them to com-
bine the three major roles played by psychologists in society: teacher, scientist, and
clinical practitioner. Many psychology professors are also actively involved in
research or in serving clients. Whatever the particular job site, however, psychol-
ogists share a commitment to improving individual lives as well as society in
general.

Keep in mind that many professionals from a variety of professions use the find-
ings of psychologists. As you can see in each PsychWork box here and throughout
the text, we focus on how a non-psychologist uses psychology.

For Christin Poirier, psychology is central to her occupation as
PsyC h WO r k a social worker, a field dedicated to enhancing the well-being
LICENSED SOCIAL WORKER of individu.al.s, families, groups, and c.:ommunities. As a social
worker, Poirier works at a community mental health center
Name: Christin Poirier, LICSW where she helps children and adolescents who are experienc-
ing emotional or behavioral difficulties or both. Says Poirier,
“The strategies I employ in counseling sessions are derived
from basic psychological concepts and theories. In addition, in
order to know what strategies are age-appropriate for a par-
ticular client, I need to consider their stage of psychological
development. Finally, it is necessary to consider how culture and ethnicity affect
clients, so I incorporate these aspects into my clients’ treatment plans.”

Position: Social Worker

Education: BA in Psychology, Stonehill College;
MA in Social Work, University of New Hampshire

PSYCHOLOGISTS: A PORTRAIT

Although there is no “average” psychologist in terms of personal characteristics, we
can draw a statistical portrait of the field. There are close to 300,000 psychologists
working today in the United States, but they are outnumbered by psychologists in
other countries. Europe has more than 290,000 psychologists, and in Brazil alone
there are 140,000 licensed psychologists. Although most research is conducted in the
United States, psychologists in other countries are increasingly influential in adding



to the knowledge base and practices of psychology (Nelson, 2007; Peiro & Lunt, 2003;
Stevens & Gielen, 2007).

In the United States, women outnumber men in the field, a big change from
earlier years when women faced bias and were actively discouraged from becoming
psychologists. Today, around three-fourths of new psychology doctorate degrees are
earned by women. There is an active debate about whether, and how, to seek balance
in the percentage of men and women in the field (Cynkar, 2007; Frincke & Pate, 2004).

The vast majority of psychologists in the United States are white, limiting the
diversity of the field. Only 6% of all psychologists are members of racial minority
groups. Although the number of minority individuals entering the field is higher than
a decade ago—around 20% of new master’s degrees and 16% of new doctorate degrees
are awarded to people of color—the numbers have not kept up with the dramatic
growth of the minority population at large (Hoffer et al., 2005; Maton et al., 2006).

The underrepresentation of racial and ethnic minorities among psychologists is
significant for several reasons. First, the field of psychology is diminished by a lack
of the diverse perspectives and talents that minority-group members can provide.
Furthermore, minority-group psychologists serve as role models for members of
minority communities, and their underrepresentation in the profession might deter
other minority-group members from entering the field. Finally, because members of
minority groups often prefer to receive psychological therapy from treatment provid-
ers of their own race or ethnic group, the rarity of minority psychologists can dis-
courage some members of minority groups from seeking treatment (Bernal et al.,
2002; Bryant et al., 2005; Jenkins et al., 2003).

THE EDUCATION OF A PSYCHOLOGIST

How do people become psychologists? The most common route is a long one. Most
psychologists have a doctorate, either a PhD (doctor of philosophy) or, less frequently,
a PsyD (doctor of psychology). The PhD is a research degree that requires a dissertation
based on an original investigation. The PsyD is obtained by psychologists who wish to
focus on the treatment of psychological disorders. (Psychologists are distinct from psy-
chiatrists, who have a medical degree and specialize in the diagnosis and treatment of
psychological disorders, often using treatments that involve the prescription of drugs.)

Both the PhD and the PsyD typically take four or five years of work past the
bachelor’s level. Some fields of psychology involve education beyond the doctorate.
For instance, doctoral-level clinical psychologists, who deal with people with psy-
chological disorders, typically spend an additional year doing an internship.

About a third of people working in the field of psychology have a master’s
degree as their highest degree, which they earn after two or three years of graduate
work. These psychologists teach, provide therapy, conduct research, or work in
specialized programs dealing with drug abuse or crisis intervention. Some work in
universities, government, and business, collecting and analyzing data.

CAREERS FOR PSYCHOLOGY MAJORS

Although some psychology majors head for graduate school in psychology or an unre-
lated field, the majority join the workforce immediately after graduation. Most report
that the jobs they take after graduation are related to their psychology background.

An undergraduate major in psychology provides excellent preparation for a vari-
ety of occupations. Because undergraduates who specialize in psychology develop
good analytical skills, are trained to think critically, and are able to synthesize and
evaluate information well, employers in business, industry, and the government
value their preparation (Kuther, 2003).

The most common areas of employment for psychology majors are in the social
services, including working as an administrator, serving as a counselor, and providing
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Positions Obtained by Psychology Majors

Business Field

Administrative assistant

Affirmative action officer

Advertising trainee

Benefits manager

Claims specialist

Community relations officer

Customer relations

Data management

Employee recruitment

Employee counselor

Human resources coordinator/
manager/specialist

Labor relations manager/specialist

Loan officer

Management trainee

Marketing

Personnel manager/officer

Product and services research

Programs/events coordination

Public relations

Retail sales management

Sales representative

Special features writing/reporting

Staff training and development

Trainer/training office

Education/
Academic Field

Administration
Child-care provider
Child-care worker/
supervisor
Data management
Laboratory assistant
Parent/family education
Preschool teacher
Public opinion surveyor
Research assistant
Teaching assistant

Social Field

Activities coordinator
Behavioral specialist
Career counselor

Case worker

Child protection worker
Clinical coordinator
Community outreach worker
Corrections officer
Counselor assistant

Crisis intervention counselor
Employment counselor
Group home attendant
Occupational therapist
Probation officer

Program manager
Rehabilitation counselor
Residence counselor
Mental health assistant
Social service assistant
Social worker

Substance abuse counselor
Youth counselor

FIGURE 4 Although many psychology majors pursue employment in social services, a
background in psychology can prepare one for many professions outside the social services
field. What is it about the science and art of psychology that makes it such a versatile field?
(Source: From Tara L. Kuther, The Psychology Major’s Handbook, 1st ed., p. 114. © 2003 Wadsworth, a part
of Cengage Learning, Inc. Reproduced by permission. www.cengage.com/permissions.)

direct care. Some 20% of recipients of bachelor’s degrees in psychology work in the
social services or in some other form of public affairs. In addition, psychology majors
often enter the fields of education or business or work for federal, state, and local
governments (see Figure 4; American Psychological Association, 2000; Murray, 2002).
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RECAP/EVALUATE/RETHINK

RECAP

What is the science of psychology?
e Psychology is the scientific study of behavior and mental

processes, encompassing not just what people do but
also their biological activities, feelings, perceptions,
memory, reasoning, and thoughts. (p. 5)

What are the major specialties in the field of psychology?
¢ Behavioral neuroscientists focus on the biological basis

of behavior, and experimental psychologists study the
processes of sensing, perceiving, learning, and thinking
about the world. (p. 6)

Cognitive psychology, an outgrowth of experimental
psychology, studies higher mental processes, including
memory, knowing, thinking, reasoning, problem solving,
judging, decision making, and language. (p. 6)
Developmental psychologists study how people grow
and change throughout the life span. (p. 6)

Personality psychologists consider the consistency and
change in an individual’s behavior, as well as the indi-
vidual differences that distinguish one person’s behavior
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Health psychologists study psychological factors that af-
fect physical disease, whereas clinical psychologists con-
sider the study, diagnosis, and treatment of abnormal
behavior. Counseling psychologists focus on educa-
tional, social, and career adjustment problems. (p. 8)
Social psychology is the study of how people’s thoughts,
feelings, and actions are affected by others. (p. 8)
Cross-cultural psychology examines the similarities and
differences in psychological functioning among various
cultures. (p. 8)

Other increasingly important fields are evolutionary
psychology, behavioral genetics, and clinical
neuropsychology. (p. 8)

Where do psychologists work?

Psychologists are employed in a variety of settings.
Although the primary sites of employment are private
practice and colleges, many psychologists are found in
hospitals, clinics, community mental health centers, and
counseling centers. (p. 9)

from another’s. (p. 6)

EVALUATE

Match each subfield of psychology with the issues or questions posed below.

a.
b.
C.
d.
e.
f.
g
h.
i.
j.
k.
L.

Joan, a college freshman, is worried about her grades. She needs to learn better
organizational skills and study habits to cope with the demands of college.

. At what age do children generally begin to acquire an emotional attachment to their fathers?
. Itis thought that pornographic films that depict violence against women may prompt

. What chemicals are released in the human body as a result of a stressful event? What are
. Luis is unique in his manner of responding to crisis situations, with an even temperament

. The teachers of 8-year-old Jack are concerned that he has recently begun to withdraw

behavioral neuroscience 1.

experimental psychology

cognitive psychology 2

developmental psychology 3

personality psychology aggressive behavior in some men.
health psychology 4

clinical psychology their effects on behavior?
counseling psychology 5

educational psychology and a positive outlook.

school psychology 6

social psychology socially and to show little interest in schoolwork.
industrial psychology 7

12.

. Janetta’s job is demanding and stressful. She wonders if her lifestyle is making her more

prone to certain illnesses, such as cancer and heart disease.

. A psychologist is intrigued by the fact that some people are much more sensitive to painful

stimuli than others are.

. A strong fear of crowds leads a young man to seek treatment for his problem.
10.
11.

What mental strategies are involved in solving complex word problems?

What teaching methods most effectively motivate elementary school students to success-
fully accomplish academic tasks?

Jessica is asked to develop a management strategy that will encourage safer work prac-
tices in an assembly plant.
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RETHINK unusual difficulty learning to read. Imagine that you
could consult as many psychologists with different
specialties as you wanted. What are the different types of
psychologists that you might approach to address the

1. Do you think intuition and common sense are sufficient
for understanding why people act the way they do? In
what ways is a scientific approach appropriate for study-

. . roblem?
ing human behavior? P
2. From an educator’s perspective: Suppose you are a teacher Answers to Evaluate Questions
who has a 7-year-old child in your class who is having TI1 /€ ‘9L T1-1 11-Y {6-8 14§ ‘G2 ‘TP “01-2 '8-q -2 'L

KEY TERM

psychology p.5



MODULE 2

A Science Evolves: The Past,
the Present, and the Future

Seven thousand years ago, people assumed that psychological problems were caused by
evil spirits. To allow those spirits to escape from a person’s body, ancient healers chipped
a hole in a patient’s skull with crude instruments—a procedure called trephining.

According to the 17th-century philosopher Descartes, nerves were hollow tubes through
which “animal spirits” conducted impulses in the same way that water is transmitted
through a pipe. When a person put a finger too close to a fire, heat was transmitted to
the brain through the tubes.

Franz Josef Gall, an 18th-century physician, argued that a trained observer could
discern intelligence, moral character, and other basic personality characteristics from the
shape and number of bumps on a person’s skull. His theory gave rise to the field of
phrenology, employed by hundreds of practitioners in the 19th century.

Although these explanations might sound far-fetched, in their own times they repre-
sented the most advanced thinking about what might be called the psychology of the
era. Our understanding of behavior has progressed tremendously since the 18th century,
but most of the advances have been recent. As sciences go, psychology is one of the
new kids on the block. (For highlights in the development of the field, see Figure 1 on

page 16.)

The Roots of Psychology

We can trace psychology’s roots back to the ancient Greeks, who considered the
mind to be a suitable topic for scholarly contemplation. Later philosophers argued
for hundreds of years about some of the questions psychologists grapple with
today. For example, the 17th-century British philosopher John Locke believed that
children were born into the world with minds like “blank slates” (tabula rasa in
Latin) and that their experiences determined what kind of adults they would
become. His views contrasted with those of Plato and the 17th-century French
philosopher René Descartes, who argued that some knowledge was inborn in
humans.

However, the formal beginning of psychology as a scientific discipline is gener-
ally considered to be in the late 19th century, when, in Leipzig, Germany, Wilhelm
Wundt established the first experimental laboratory devoted to psychological phe-
nomena. At about the same time, William James was setting up his laboratory in
Cambridge, Massachusetts.

When Wundt set up his laboratory in 1879, his aim was to study the building
blocks of the mind. He considered psychology to be the study of conscious experi-
ence. His perspective, which came to be known as structuralism, focused on uncov-
ering the fundamental mental components of perception, consciousness, thinking,
emotions, and other kinds of mental states and activities.

To determine how basic sensory processes shape our understanding of the world,
Wundt and other structuralists used a procedure called introspection, in which they

Key Concepts

What are the origins of
psychology?

What are the major
approaches in contemporary
psychology?

Wilhelm Wundt

structuralism Wundt’s approach,
which focuses on uncovering the
fundamental mental components of
consciousness, thinking, and other
kinds of mental states and activities.

introspection A procedure used to
study the structure of the mind in
which subjects are asked to describe in
detail what they are experiencing
when they are exposed to a stimulus.
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1690 John Locke introduces
idea of tabula rasa

45,000 BCE Trephining
used to allow the escape of
evil spirits

4430 BCE Hippocrates
argues for four
temperaments of
personality

Forerunners
of Psychology

1637 Descartes
describes animal
spirits

1915
Strong emphasis on
intelligence testing

1879 Wilhelm Wundt
inaugurates first
psychology laboratory

in Leipzig, Germany 1905
Mary Calkins works on

memory

First Psychologists

1807 1895 1920
Franz Josef Gall Functionalist Gestalt
proposes model formulated psychology
phrenology 1900 Sigmund Freud becomes
develops the influential

1890 Principles psychodynamic

of Psychology perspective

published by

William James

1904 Ivan Pavlov
wins Nobel Prize
for work on
digestion that led
to fundamental
principles of
learning

FIGURE 1 This time line illustrates major milestones in the development of psychology.

functionalism An early approach

to psychology that concentrated on
what the mind does—the functions
of mental activity—and the role of
behavior in allowing people to adapt
to their environments.

presented people with a stimulus—such as a bright green object or a sentence printed
on a card—and asked them to describe, in their own words and in as much detail as
they could, what they were experiencing. Wundt argued that by analyzing people’s
reports, psychologists could come to a better understanding of the structure of the mind.

Over time, psychologists challenged Wundt’s approach. They became increas-
ingly dissatisfied with the assumption that introspection could reveal the structure
of the mind. Introspection was not a truly scientific technique, because there were
few ways an outside observer could confirm the accuracy of others’ introspections.
Moreover, people had difficulty describing some kinds of inner experiences, such as
emotional responses. Those drawbacks led to the development of new approaches,
which largely replaced structuralism.

The perspective that replaced structuralism is known as functionalism. Rather
than focusing on the mind’s structure, functionalism concentrated on what the mind
does and how behavior functions. Functionalists, whose perspective became promi-
nent in the early 1900s, asked what role behavior plays in allowing people to adapt
to their environments. For example, a functionalist might examine the function of
the emotion of fear in preparing us to deal with emergency situations.

Led by the American psychologist William James, the functionalists examined how
behavior allows people to satisfy their needs and how our “stream of consciousness”
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1980
Jean Piaget,
an influential
developmental
psychologist, dies

1924
John B.Watson, an
early behaviorist,
publishes
Behaviorism

1957 Leon Festinger
publishes A Theory of
Cognitive Dissonance,
producing a major impact
on social psychology

1951
Carl Rogers publishes
Client-Centered Therapy, helping to
establish the humanistic
perspective

2010

New subfields
develop such as
clinical
neuropsychology
and evolutionary
psychology

1990 Greater emphasis
on multiculturalism and
diversity

Modern Psychology

1969
1953

B. F. Skinner publishes
Science and Human Behavior,
advocating the behavioral
perspective

Arguments
regarding the
genetic basis of
1Q fuel lingering
controversies

1928
Leta Stetter

1985 Increasing
emphasis on
cognitive
perspective

Hollingworth publishes
work on adolescence

1954
Abraham Maslow

1981 David Hubel
and Torsten Wiesel
win Nobel Prize for
work on vision cells

publishes Motivation and
Personality, developing
the concept of
self-actualization

. il

permits us to adapt to our environment. The American educator John Dewey drew
on functionalism to develop the field of school psychology, proposing ways to best
meet students’ educational needs.

Another important reaction to structuralism was the development of gestalt
psychology in the early 1900s. Gestalt psychology emphasizes how perception is
organized. Instead of considering the individual parts that make up thinking, gestalt
psychologists took the opposite tack, studying how people consider individual
elements together as units or wholes. Led by German scientists such as Hermann
Ebbinghaus and Max Wertheimer, gestalt psychologists proposed that “The whole is
different from the sum of its parts,” meaning that our perception, or understanding,
of objects is greater and more meaningful than the individual elements that make up
our perceptions. Gestalt psychologists have made substantial contributions to our
understanding of perception.

WOMEN IN PSYCHOLOGY: FOUNDING MOTHERS

As in many scientific fields, social prejudices hindered women’s participation in the
early development of psychology. For example, many universities would not even
admit women to their graduate psychology programs in the early 1900s.

in the brain

2000

Elizabeth Loftus does
pioneering work on false
memory and eyewitness
testimony

gestalt (geh-SHTALLT)
psychology An approach to
psychology that focuses on the
organization of perception and
thinking in a “whole” sense rather
than on the individual elements of
perception.

} Study Alert

Knowing the basic outlines of
the history of the field will
help you understand how
today’s major perspectives
have evolved.
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} Study Alert

Use Figure 2 to differentiate
the five perspectives, which
are important, because
they provide a foundation
for every topic covered
throughout the text.

Neuroscience

Views behavior from the
perspective of biological
functioning

Despite the hurdles they faced, women made notable contributions to psychology,
although their impact on the field was largely overlooked until recently. For example,
Margaret Floy Washburn (1871-1939) was the first woman to receive a doctorate in
psychology, and she did important work on animal behavior. Leta Stetter Hollingworth
(1886-1939) was one of the first psychologists to focus on child development and on
women’s issues. She collected data to refute the view, popular in the early 1900s, that
women’s abilities periodically declined during parts of the menstrual cycle (Denmark
& Fernandez, 1993; Furumoto & Scarborough, 2002; Hollingworth, 1943/1990).

Mary Calkins (1863-1930), who studied memory in the early part of the 20th
century, became the first female president of the American Psychological Association.
Karen Horney (pronounced “HORN-eye”) (1885-1952) focused on the social and cul-
tural factors behind personality, and June Etta Downey (1875-1932) spearheaded the
study of personality traits and became the first woman to head a psychology depart-
ment at a state university. Anna Freud (1895-1982), the daughter of Sigmund Freud,
also made notable contributions to the treatment of abnormal behavior, and Mamie
Phipps Clark (1917-1983) carried out pioneering work on how children of color grew
to recognize racial differences (Horney, 1937; Lal, 2002; Stevens & Gardner, 1982).

Today’s Perspectives
The men and women who laid the foundations of psychology shared a common goal:
to explain and understand behavior using scientific methods. Seeking to achieve the
same goal, the tens of thousands of psychologists who followed those early pioneers
embraced—and often rejected—a variety of broad perspectives.

The perspectives of psychology offer distinct outlooks and emphasize different
factors. Just as we can use more than one map to find our way around a particular
region—for instance, a map that shows roads and highways and another map that
shows major landmarks—psychologists developed a variety of approaches to under-
standing behavior. When considered jointly, the different perspectives provide the
means to explain behavior in its amazing variety.

Today, the field of psychology includes five major perspectives (summarized in
Figure 2). These broad perspectives emphasize different aspects of behavior and mental
processes, and each takes our understanding of behavior in a somewhat different
direction.

Psychodynamic Behavioral Cognitive Humanistic

Believes behavior is motivated Focuses on observable Examines how people Contends that people can
by inner, unconscious forces behavior understand and think control their behavior and
over which a person has little about the world that they naturally try to

control

reach their full potential

FIGURE 2 The major perspectives of psychology.
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THE NEUROSCIENCE PERSPECTIVE: BLOOD, SWEAT, AND FEARS

When we get down to the basics, humans are animals made of skin and bones. The
neuroscience perspective considers how people and nonhumans function biologi-
cally: how individual nerve cells are joined together, how the inheritance of certain
characteristics from parents and other ancestors influences behavior, how the func-
tioning of the body affects hopes and fears, which behaviors are instinctual, and so
forth. Even more complex kinds of behaviors, such as a baby’s response to strangers,
are viewed as having critical biological components by psychologists who embrace
the neuroscience perspective. This perspective includes the study of heredity and
evolution, which considers how heredity may influence behavior; and behavioral
neuroscience, which examines how the brain and the nervous system affect behavior.

Because every behavior ultimately can be broken down into its biological com-
ponents, the neuroscience perspective has broad appeal. Psychologists who sub-
scribe to this perspective have made major contributions to the understanding and
betterment of human life, ranging from cures for certain types of deafness to drug
treatments for people with severe mental disorders. Furthermore, advances in meth-
ods for examining the anatomy and functioning of the brain have permitted the
neuroscientific perspective to extend its influence across a broad range of subfields
in psychology. (We'll see examples of these methods throughout this book in
Neuroscience in Your Life.)

THE PSYCHODYNAMIC PERSPECTIVE:
UNDERSTANDING THE INNER PERSON

To many people who have never taken a psychology course, psychology begins and
ends with the psychodynamic perspective. Proponents of the psychodynamic
perspective argue that behavior is motivated by inner forces and conflicts about
which we have little awareness or control. They view dreams and slips of the tongue
as indications of what a person is truly feeling within a seething cauldron of uncon-
scious psychic activity.

The origins of the psychodynamic view are linked to one person: Sigmund
Freud. Freud was a Viennese physician in the early 1900s whose ideas about uncon-
scious determinants of behavior had a revolutionary effect on 20th-century thinking,
not just in psychology but in related fields as well. Although some of the original
Freudian principles have been roundly criticized, the contemporary psychodynamic
perspective has provided a means not only to understand and treat some kinds of
psychological disorders but also to understand everyday phenomena such as preju-
dice and aggression.

THE BEHAVIORAL PERSPECTIVE:
OBSERVING THE OUTER PERSON

Whereas the neuroscience and psychodynamic approaches look inside the organism
to determine the causes of its behavior, the behavioral perspective takes a very dif-
ferent approach. The behavioral perspective grew out of a rejection of psychology’s
early emphasis on the inner workings of the mind. Instead, behaviorists suggested
that the field should focus on observable behavior that can be measured objectively.

John B. Watson was the first major American psychologist to advocate a behav-
ioral approach. Working in the 1920s, Watson was adamant in his view that one could
gain a complete understanding of behavior by studying and modifying the environ-
ment in which people operate.

In fact, Watson believed rather optimistically that it was possible to elicit any
desired type of behavior by controlling a person’s environment. This philosophy
is clear in his own words: “Give me a dozen healthy infants, well-formed, and my
own specified world to bring them up in and I'll guarantee to take any one at
random and train him to become any type of specialist I might select—doctor,

neuroscience perspective The approach
that views behavior from the perspective
of the brain, the nervous system, and
other biological functions.

Sigmund Freud

psychodynamic perspective The
approach based on the view that
behavior is motivated by unconscious
inner forces over which the individual
has little control.

behavioral perspective The approach
that suggests that observable, measur-
able behavior should be the focus of
study.
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cognitive perspective The approach
that focuses on how people think,
understand, and know about the
world.

humanistic perspective The approach
that suggests that all individuals
naturally strive to grow, develop, and
be in control of their lives and behavior.

lawyer, artist, merchant-chief, and yes, even beggar-man and thief, regardless of
his talents, penchants, tendencies, abilities, vocations and race of his ancestors”
(Watson, 1924).

The behavioral perspective was championed by B. F. Skinner, a pioneer in the
field. Much of our understanding of how people learn new behaviors is based on
the behavioral perspective. As we will see, the behavioral perspective crops up along
every byway of psychology. Along with its influence in the area of learning processes,
this perspective has made contributions in such diverse areas as treating mental
disorders, curbing aggression, resolving sexual problems, and ending drug addiction
(Silverman, Roll, & Higgins, 2008).

THE COGNITIVE PERSPECTIVE:
IDENTIFYING THE ROOTS OF UNDERSTANDING

Efforts to understand behavior lead some psychologists straight into the mind.
Evolving in part from structuralism and in part as a reaction to behaviorism, which
focused so heavily on observable behavior and the environment, the cognitive
perspective focuses on how people think, understand, and know about the world.
The emphasis is on learning how people comprehend and represent the outside
world within themselves and how our ways of thinking about the world influence
our behavior.

Many psychologists who adhere to the cognitive perspective compare human
thinking to the workings of a computer, which takes in information and transforms,
stores, and retrieves it. In their view, thinking is information processing.

Psychologists who rely on the cognitive perspective ask questions on subjects
ranging from how people make decisions to whether a person can watch televi-
sion and study at the same time. The common elements that link cognitive
approaches are an emphasis on how people understand and think about the
world and an interest in describing the patterns and irregularities in the operation
of our minds.

THE HUMANISTIC PERSPECTIVE:
THE UNIQUE QUALITIES OF THE HUMAN SPECIES

Rejecting the view that behavior is determined largely by automatically unfolding
biological forces, unconscious processes, or the environment, the humanistic
perspective instead suggests that all individuals naturally strive to grow, develop,
and be in control of their lives and behavior. Humanistic psychologists maintain that
each of us has the capacity to seek and reach fulfillment.

According to Carl Rogers and Abraham Maslow, who were central figures in the
development of the humanistic perspective, people strive to reach their full potential
if they are given the opportunity. The emphasis of the humanistic perspective is on
free will, the ability to freely make decisions about one’s own behavior and life. The
notion of free will stands in contrast to determinism, which sees behavior as caused,
or determined, by things beyond a person’s control.

The humanistic perspective assumes that people have the ability to make their
own choices about their behavior rather than relying on societal standards. More than
any other approach, it stresses the role of psychology in enriching people’s lives and
helping them achieve self-fulfillment. By reminding psychologists of their commit-
ment to the individual person in society, the humanistic perspective has been an
important influence (Dillon, 2008; Robbins, 2008).

Don't let the abstract qualities of the broad approaches we have discussed lull
you into thinking that they are purely theoretical: These perspectives underlie ongo-
ing work of a practical nature, as we discuss throughout this book. To start seeing
how psychology can improve everyday life, read Applying Psychology in the 21st
Century.



Applying Psychology in the 21st Century

Psychology Matters

“Investigators search for clues at site of
suicide bombing.”

“Deepest recession in decades produces
huge rates of unemployment.”
“Eyewitness to killing proves unable to
provide reliable clues.”

“Texting while driving blamed for rise
in traffic fatalities”

“Childhood obesity rates surge.”

A quick review of any day’s news head-
lines reminds us that the world is beset by
a variety of stubborn problems that resist
easy solutions. At the same time, a con-
siderable number of psychologists are de-
voting their energies and expertise to
addressing these problems and improving
the human condition. Let’s consider some
of the ways in which psychology has ad-
dressed and helped work toward solutions
of major societal problems:

e What are the causes of terrorism? What
motivates suicide bombers? Are they
psychologically disordered, or can their
behavior be seen as a rational response
to a particular system of beliefs? As
we’ll see in Module 48 when we discuss
psychological disorders, psychologists
are gaining an understanding of the fac-
tors that lead people to embrace suicide
and to engage in terrorism to further a
cause in which they deeply believe (Lo-
cicero & Sinclair, 2008; Mintz & Brule
2009; Post et al., 2009; Stronink, 2007).

e How can people best cope with an eco-
nomic crisis? When the economy sours,
financial loss and the hovering threat of
unemployment create a great deal of
stress. Psychologists study how these
stressors affect family relations, produc-

ing psychological harm—particularly
to children of stressed and depressed
parents—that can long outlast the eco-
nomic crisis. They can then help people
use coping strategies that are effective at
preventing long-term harm (Conger and
Donnellan, 2007; Unal-Karagiiven, 2009).
Why do eyewitnesses to crimes often
remember the events inaccurately, and
how can we increase the precision of
eyewitness accounts? Psychologists’
research has come to an important
conclusion: Eyewitness testimony in

criminal cases is often inaccurate and
biased. Memories of crimes are often
clouded by emotion, and the questions
asked by police investigators often elicit
inaccurate responses. Work by psychol-
ogists has been used to provide national
guidelines for obtaining more accurate
memories during criminal investiga-
tions (Busey & Loftus, 2007; Kassin,
2005; Loftus & Bernstein, 2005).

Does texting while driving impair
people’s driving ability? Several states
have enacted controversial laws banning
cell phone use and texting while driving.
Although many people believe that they
are perfectly able to talk and drive at the
same time, psychological research on at-
tention tells a different story: Merely talk-
ing on a cell phone, whether hands-free or
not, impairs people’s driving about as
much as if they were legally drunk (Charl-
ton, 2009; Drews, Pasupathi, & Strayer,
2008; Strayer et al., 2005; Taggi et al., 2007).

* What are the roots of obesity, and how

can healthier eating and better physical

ETHINK

Terrorism and its causes are among the world’s most pressing issues. What can
psychologists add to our understanding of the problem?

fitness be encouraged? Why are some
people more predisposed to obesity than
others are? What social factors might be
at play in the rising rate of obesity in
childhood? As we discuss in Module 30,
obesity is a complex problem with bio-
logical, psychological, and social under-
pinnings. Approaches to treating obesity
therefore must take many factors into ac-
count in order to be successful. There is
no magic bullet providing a quick fix,
but psychologists recommend a number
of strategies that help make weight-loss
goals more achievable (MacLean et al.,
2009; Neumark-Sztainer, 2009; Puhl &
Latner, 2007).

These topics represent just a few of the

issues that psychologists address on a daily
basis. To further explore the many ways
that psychology has an impact on every-
day life, check out the American Psycho-
logical Association (APA) website, which
features psychological applications in
everyday life, at www.apa.org.

¢ What do you think are the major problems affecting society today?
e What are the psychological issues involved in these problems, and how might
psychologists help find solutions to them?
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RECAP/EVALUATE/RETHINK

RECAP

What are the origins of psychology?

e Wilhelm Wundt laid the foundation of psychology in
1879, when he opened his laboratory in Germany:. (p. 15)

e Early perspectives that guided the work of psychologists
were structuralism, functionalism, and gestalt
theory. (p. 15)

What are the major approaches in contemporary psychology?

* The neuroscience approach focuses on the biological
components of the behavior of people and animals.
(p-19)

* The psychodynamic perspective suggests that powerful,
unconscious inner forces and conflicts about which peo-
ple have little or no awareness are the primary determi-
nants of behavior. (p. 19)

¢ The behavioral perspective deemphasizes internal pro-
cesses and concentrates instead on observable, measur-
able behavior, suggesting that understanding and control
of a person’s environment are sufficient to fully explain
and modify behavior. (p. 19)

¢ Cognitive approaches to behavior consider how people
know, understand, and think about the world. (p. 20)

* The humanistic perspective emphasizes that people are
uniquely inclined toward psychological growth and
higher levels of functioning and that they will strive to
reach their full potential. (p. 20)

EVALUATE

1.

2.

Wundt described psychology as the study of conscious
experience, a perspective he called

Early psychologists studied the mind by askmg people to
describe what they were experiencing when exposed to
various stimuli. This procedure was known as

. The statement “In order to study human behavior, we

must consider the whole of perception rather than its

KEY TERMS

structuralism p. 15 neuroscience
introspection p. 15 perspective p.19
functionalism p. 16 psychodynamic

gestalt (geh-SHTALLT)

perspective p.19
psychology p. 17

behavioral

component parts” might be made by a person subscribing
to which perspective of psychology?

. Jeanne’s therapist asks her to recount a violent dream she

recently experienced in order to gain insight into the un-
conscious forces affecting her behavior. Jeanne’s therapist
is working from a perspective.

. “It is behavior that can be observed that should be stud-

ied, not the suspected inner workings of the mind.” This
statement was most likely made by someone with which
perspective?

a. cognitive perspective

b. neuroscience perspective

c. humanistic perspective

d. behavioral perspective

. “My therapist is wonderful! He always points out my pos-

itive traits. He dwells on my uniqueness and strength as
an individual. I feel much more confident about myself—
as if I'm really growing and reaching my potential.” The
therapist being described most likely follows a
perspective.

RETHINK

1. Focusing on one of the five major perspectives in use

today (that is, neuroscience, psychodynamic, behavioral,

cognitive, and humanistic), can you describe the kinds of
research questions and studies that researchers using that
perspective might pursue?

2. From a journalist’s perspective: Choose a current major polit-

ical controversy. What psychological approaches or per-
spectives can be applied to that issue?

Answers to Evaluate Questions

sysiuewny ‘9
‘p g ‘orureudpoyoAsd F 9re1sad -¢ ‘uondadsonur 'z ‘WSHEINONIS T

humanistic

perspective p.19 perspective p.20

cognitive

perspective p. 20



MODULE 3

Psychology’s Key Issues
and Controversies

As you consider the many topics and perspectives that make up psychology, rang-
ing from a narrow focus on minute biochemical influences on behavior to a broad
focus on social behaviors, you might find yourself thinking that the discipline lacks
cohesion. However, the field is more unified than a first glimpse might suggest.
For one thing, no matter what topical area a psychologist specializes in, he or she
will rely primarily on one of the five major perspectives. For example, a develop-
mental psychologist who specializes in the study of children could make use of the
cognitive perspective or the psychodynamic perspective or any of the other major
perspectives.

Psychologists also agree on what the key issues of the field are (see Figure 1).
Although there are major arguments regarding how best to address and resolve the
key issues, psychology is a unified science, because psychologists of all perspectives
agree that the issues must be addressed if the field is going to advance. As you con-
template these key issues, try not to think of them in “either/or” terms. Instead,
consider the opposing viewpoints on each issue as the opposite ends of a continuum,
with the positions of individual psychologists typically falling somewhere between
the two ends.

Nature (heredity) versus nurture (environment) is one of the major issues that psy-
chologists address. How much of people’s behavior is due to their genetically determined

Issue Neuroscience Psychodynamic Behavioral
Nature (heredity) vs. nurture Nature Nature Nurture
(environment) (heredity) (heredity) (environment)
Conscious vs. unconscious Unconscious Unconscious Conscious

causes of behavior

Observable behavior vs. internal Internal Internal Observable
mental processes emphasis emphasis emphasis
Free will vs. determinism Determinism Determinism Determinism
Individual differences vs. universal Universal Universal Both
principles emphasis emphasis

FIGURE 1 Key issues in psychology and the positions taken by psychologists subscribing to
the five major perspectives of psychology

Key Concepts

What are psychology’s key
issues and controversies?

What is the future of
psychology likely to hold?

} Study Alert
Use Figure 1 to learn the key
issues that underlie every
subfield of psychology.

Cognitive Humanistic
Both Nurture
(environment)
Both Conscious
Internal Internal
emphasis emphasis
Free will Free will
Individual Individual
emphasis emphasis

23
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free will The idea that behavior is
caused primarily by choices that are
made freely by the individual.

determinism The idea that people’s
behavior is produced primarily by

factors outside of their willful control.

nature (heredity), and how much is due to nurture, the influences of the physical
and social environment in which a child is raised? Furthermore, what is the interplay
between heredity and environment? These questions have deep philosophical and
historical roots, and they are involved in many topics in psychology.

A psychologist’s take on this issue depends partly on which major perspective
he or she subscribes to. For example, developmental psychologists whose focus is on
how people grow and change throughout the course of their lives, may be most
interested in learning more about hereditary influences if they follow a neuroscience
perspective. In contrast, developmental psychologists who are proponents of the
behavioral perspective would be more likely to focus on environment (Rutter, 2002,
2006).

However, every psychologist would agree that neither nature nor nurture alone
is the sole determinant of behavior; rather, it is a combination of the two. In a sense,
then, the real controversy involves how much of our behavior is caused by heredity
and how much is caused by environmental influences.

A second major question addressed by psychologists concerns conscious versus
unconscious causes of behavior. How much of our behavior is produced by forces of
which we are fully aware, and how much is due to unconscious activity—mental
processes that are not accessible to the conscious mind? This question represents one
of the great controversies in the field of psychology. For example, clinical psycholo-
gists adopting a psychodynamic perspective argue that psychological disorders are
brought about by unconscious factors, whereas psychologists employing the cogni-
tive perspective suggest that psychological disorders largely are the result of faulty
thinking processes.

The next issue is observable behavior versus internal mental processes. Should psy-
chology concentrate solely on behavior that can be seen by outside observers, or
should it focus on unseen thinking processes? Some psychologists, particularly those
relying on the behavioral perspective, contend that the only legitimate source of
information for psychologists is behavior that can be observed directly. Other psy-
chologists, building on the cognitive perspective, argue that what goes on inside a
person’s mind is critical to understanding behavior, and so we must concern our-
selves with mental processes.

Free will versus determinism is another key issue. How much of our behavior is
a matter of free will (choices made freely by an individual), and how much is
subject to determinism, the notion that behavior is largely produced by factors
beyond people’s willful control? An issue long debated by philosophers, the free-
will/determinism argument is also central to the field of psychology (Cary, 2007;
Dennett, 2003).

For example, some psychologists who specialize in psychological disorders argue
that people make intentional choices and that those who display so-called abnormal
behavior should be considered responsible for their actions. Other psychologists dis-
agree and contend that such individuals are the victims of forces beyond their con-
trol. The position psychologists take on this issue has important implications for the
way they treat psychological disorders, especially in deciding whether treatment
should be forced on people who don’t want it.

The last of the key issues concerns individual differences versus universal principles.
How much of our behavior is a consequence of our unique and special qualities,
and how much reflects the culture and society in which we live? How much of our
behavior is universally human? Psychologists who rely on the neuroscience perspec-
tive tend to look for universal principles of behavior, such as how the nervous
system operates or the way certain hormones automatically prime us for sexual
activity. Such psychologists concentrate on the similarities in our behavioral desti-
nies despite vast differences in our upbringing. In contrast, psychologists who
employ the humanistic perspective focus more on the uniqueness of every indi-
vidual. They consider every person’s behavior a reflection of distinct and special
individual qualities.
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The question of the degree to which psychologists can identify universal prin-
ciples that apply to all people has taken on new significance in light of the tremen-
dous demographic changes now occurring in the United States and around the
world. As we discuss next, these changes raise new and critical issues for the disci-
pline of psychology in the 21st century.

A mother in Burr Ridge, Illinois, helps her son with his math EX p I O ri n g

assignment. After he complains that he is “terrible at math,”

she tries to cheer him up by saying, “Don’t feel bad; some Understanding How Culture, Ethnicity,

people are born to do well in math, and others have a lot of and Race Influence Behavior

trouble with it. It’s just the way things are.” At the same time,

on the other side of the world in Taipei, Taiwan, a mother is

helping her daughter with her math homework. When the

daughter complains that she’s no good at math, the mother tells her to keep at it,
because everyone has pretty much the same ability in math, and it is hard work that
guarantees success.

These two apparently simple parent-child exchanges reveal a deep difference in
perspectives on the world. People in Europe and North America are far more likely to
attribute success to unchanging causes, such as intelligence, than are people in Asia,
who are more likely to attribute school performance to temporary, situational factors,
such as the amount of expended effort.

These different perspectives may help explain the fact that Asian students often
outperform U.S. students in international comparisons of student achievement. Asian
students are taught that hard work and increased effort lead to academic success, and
so they may be more willing to put in more effort to achieve success. In contrast, North
American students tend to believe that their ability is fixed at birth and largely
determines their success, and so they may be less willing to work hard (Chen &
Stevenson, 1995; Pearce & Lin, 2007).

Our knowledge that people in different cultures can have very different views of the
world underlines the importance of moving beyond North America and studying
other cultural groups in order to identify universal principles of behavior. Furthermore,
broad cultural differences are not the only ones taken into account by psychologists in
their attempts to identify general principles of behavior. Subcultural, ethnic, racial, and

Members of different cultures attribute academic success to different factors. How might
differing cultural perspectives affect the performance of Asian students and American students?
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socioeconomic differences are increasingly important targets of study by psychologists
(Cardemil, 2005; Li, 2005; Tucker & Herman, 2002).

Although the discipline is growing more aware of the importance of taking cultural
and subcultural factors into account, progress has not been rapid in actual practice. For
example, the amount of research conducted in the United States on groups other than
white middle-class college students is woefully small.

There isn’t even universal agreement on the use of terms such as race and ethnic
group. Race, for instance, is a biological concept that, technically, should be used only
to refer to classifications based on the physical characteristics of an organism or species.
But in practice, the term has been used to denote anything from skin color to culture.
In contrast, ethnic group and ethnicity are broader terms that refer to cultural background,
nationality, religion, and language (Bonham, Warshauer-Baker, & Collins, 2005;
Freeman, 2006; P&dédbo, 2001).

To compound the difficulty, there are no universally acceptable names for races and
ethnic groups. Psychologists—like other members of U.S. society—are divided on
whether they should use the label African American (which focuses on geographical
origins) or black (which focuses on skin color), just as they disagree about whether to
use Caucasian or white, Hispanic or Latino, and Native American or American Indian
(Council of National Psychological Associations for the Advancement of Ethnic
Minority Interests, 2000; Phinney, 2003; Wang & Sue, 2005).

Psychologists also know that the consequences of race cannot be understood without
taking into account environmental and cultural factors. People’s behavior is a joint
product of their race and of the treatment they receive from others because of it. In sum,
only by examining behavior across ethnic, cultural, and racial lines can psychologists
differentiate principles that are universal from those that are culture-bound.

Psychology’s Future
We have examined psychology’s foundations, but what does the future hold for the

discipline? Although the course of scientific development is notoriously difficult to
predict, several trends seem likely:

¢ As its knowledge base grows, psychology will become increasingly specialized
and new perspectives will evolve. For example, our growing understanding
of the brain and the nervous system, combined with scientific advances in
genetics and gene therapy, will allow psychologists to focus on prevention of
psychological disorders rather than only on their treatment (Cuijpers et al.,
2008).

¢ The evolving sophistication of neuroscientific approaches is likely to have an
increasing influence over other branches of psychology. For instance, social
psychologists already are increasing their understanding of social behaviors
such as persuasion by using brain scans as part of an evolving field known
as social neuroscience (Bunge & Wallis, 2008; Cacioppo & Decety, 2009).

¢ Psychology’s influence on issues of public interest also will grow. The major
problems of our time—such as violence, terrorism, racial and ethnic prejudice,
poverty, and environmental and technological disasters—have important
psychological aspects (Hobfoll, Hall, & Canetti-Nisim, 2007; Marshall, Bryant,
& Amsel, 2007; Zimbardo, 2004).

¢ Finally, as the population becomes more diverse, issues of diversity—embodied
in the study of racial, ethnic, linguistic, and cultural factors—will become
more important to psychologists providing services and doing research. The
result will be a field that can provide an understanding of human behavior in
its broadest sense (Chang & Sue, 2005; Leung & Blustein, 2000; Quintana et
al., 2006).
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“Expand Your Mind beyond Virtual Reality . . . & Learn at the
Speed of Light!” declares the sales pitch that arrives in the day’s
spam. “I have an astounding technology I'm going to share
with you. Something so profound it will . . . transform your Of Psyc h O I Ogy
mind and soul forever.”

From advertisements to television and radio talk shows to
the Internet, we are subjected to a barrage of information about
psychology. We are told that we can become better adjusted,

Thinking Critically About Psychology:
Distinguishing Legitimate Psychology
from Pseudo-Psychology

smarter, more insightful, and happier individuals by learning
the secrets that psychologists have revealed.

However, such promises are usually empty. So how can we separate accurate
information, which is backed by science and objective research, from pseudo-
psychology based on anecdotes, opinions, and even outright fraud? The best approach
is to employ critical thinking techniques. Developed by psychologists who specialize
in learning, memory, cognition, intelligence, and education, critical thinking
procedures provide the tools to scrutinize assumptions, evaluate assertions, and think
with greater precision (Halpern & Riggio, 2002; Lilienfeld, Lynn, & Lohr, 2003;
Roediger & McCabe, 2007).

We'll be considering ways to boost critical thinking skills in Becoming an Informed
Consumer of Psychology sections throughout the book. To get started, let’s consider what
you need in order to evaluate information of a psychological nature, whether the
source is an advertisement, a television show, a magazine article, or even a book as
seemingly reliable as a college textbook.

* For starters, know who is offering the information and advice. Are the providers
of the information trained psychologists? What kinds of degrees do they have?
Are they licensed? Are they affiliated with a particular institution? Before
seriously relying on experts’ advice, check out their credentials.

¢ Keep in mind that there is no free ride. If it is possible to solve major psychologi-
cal ills by buying a $29.95 book, why do many people who suffer from such
problems typically expend a considerable amount of time and money before they
can be helped? If you could buy a computer program that would really “unlock
the hidden truths” about others, wouldn't it be in widespread use? Be wary of
simple, glib responses to major difficulties.

* Be aware that few universal cures exist for humankind’s ills. No method or
technique works for everyone. The range of difficulties attached to the human
condition is so broad that any procedure that purports to resolve all problems is
certain to disappoint.

¢ Finally, remember that no source of information or advice is definitive. The
notion of infallibility is best left to the realm of religion; you should approach
psychological information and advice from a critical and thoughtful perspective.
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RECAP

What are psychology’s key issues and controversies?
e Psychology’s key issues and controversies center on how

much of human behavior is a product of nature or nur-
ture, conscious or unconscious thoughts, observable
actions or internal mental processes, free will or deter-
minism, and individual differences or universal

RECAP/EVALUATE/RETHINK

RETHINK

1. “The fact that some businesses now promote their ability

to help people ‘expand their minds beyond virtual reality’
shows the great progress psychology has made lately.”
Criticize this statement in light of what you know about
professional psychology and pseudo-psychology.

. From a social worker’s perspective: Imagine that you have a

caseload of clients who come from diverse cultures, eth-
nicities, and races. How might you consider their diverse
backgrounds when interacting with them and when
assisting them with identifying and obtaining social
services?

principles. (p. 23)
What is the future of psychology likely to hold?

* Psychology will become increasingly specialized, will
pay greater attention to prevention instead of just
treatment, will become more and more concerned
with the public interest, and will take the growing
diversity of the country’s population into account more
fully. (p. 26)

Answers to Evaluate Questions
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EVALUATE

1. The view that behavior is largely produced by factors be-
yond people’s willful control is known as

2. In the nature-nurture issue, nature refers to heredity, and
nurture refers to the

3. Race is a biological concept, not a psychological one. True
or false?

KEY TERMS

free will p.24
determinism p. 24
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Psychology on the Web

1. Practice using several search strategies to find information on the web about one of
the key issues in psychology (for example, free will versus determinism, nature versus
nurture, or conscious versus unconscious determinants of behavior), using (a) a
general-purpose search engine (such as Google at www.google.com) and (b) a more
specialized search engine (such as Yahoo's Psychology section, under the “Social
Science” heading, at www.yahoo.com). Summarize and then compare the kinds of
information you have found through each strategy.

Search the web for discussions of youth violence and try to find (a) an article in the
general news media, (b) information from a psychological point of view (for instance,
experimental information or recommendations for parents from a professional
organization), and (c) political opinion or debate about how to address the issue of
youth violence.

N

E p | | Og U e The field of psychology, as we have seen, is broad and

diverse. It encompasses many different subfields and
specialties practiced in a variety of settings, with new
subfields continually arising. We have also seen that even within the various subfields of
the field, it is possible to adopt several different approaches, including the neuroscience,
psychodynamic, behavioral, cognitive, and humanistic perspectives.

For all its diversity, though, psychology focuses on certain key issues that serve to
unify the field along common lines and shared findings. These issues reappear as themes
throughout this book as we discuss the work and accomplishments of psychologists in
the many subfields of the discipline.

In light of what you've already learned about the field of psychology, reconsider the
questions raised regarding the oil spill in the Gulf of Mexico and answer the following
questions:

1. What kinds of factors might psychologists using the neuroscience perspective focus
on to explain reactions to the oil spill?

2. How would developmental psychologists consider the effects of watching television
news reports of the disaster on a child’s later development?

3. What aspects of the disaster would a clinical psychologist likely focus on?

4, How might social psychologists explore the helpfulness of people in providing aid to
the victims of the disaster?
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Key Concepts for Chapter 2

MODULE 4

What is the scientific method? ® What role The Scientific Method

Theories: Specifying Broad
Explanations

do theories and hypotheses play in

Hypotheses: Crafting
Testable Predictions

psychological research?

MODULE 5

What research methods do psychologists use? Conducting Psychological Research
. . Archival Research
® How do psychologists establish cause- Naturalistic Observation
and-effect relationships in research studies? Survey Research
The Case Study
Correlational Research
Experimental Research
Applying Psychology in the
21st Century: Testing the Value
of Self-Affirmations: Am | Lovable
Because | Tell Myself I'm Lovable?

MODULE 6

What major issues confront psychologists Critical Research Issues

conducting research? The Ethics of Research

Exploring Diversity: Choosing
Participants Who Represent the Scope
of Human Behavior

Neuroscience in Your Life:
The Importance of Using
Representative Participants

Should Animals Be Used in Research?

Threats to Experimental Validity:
Avoiding Experimental Bias

Becoming an Informed Consumer
of Psychology: Thinking
Critically About Research
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Prologue Why Did No One Help?

Hartford, Connecticut, police released a chilling video of a
78-year-old man trying to cross a street with a carton of milk.
He steps off the curb just as two cars.that appear to be racing
swerve on the wrong side of the street. The first car swerves
around the man. The second car hits him'and throws him into
the air like a doll, then speeds away.

What follows is even more chilling: People walk by. Nine
vehicles pass him lying in the street. Some drivers slow down
to look but drive away.

Angel Arce Torres lies in the street for more than a minute
before a police car arrives. He died a year later from injuries
sustained in the accident (Brown, 2008, p. E5; Owens, 2009)

Why didn't any passersby help the 78-year-old Torres? Did they
not notice him? Or did they simply decide not to bother?
Whatever the reason, they offered no help to him, and he
sustained serious injuries.

If Torres's experience were an isolated incident, we might be
able to attribute the bystanders’inaction to something particular
about the situation or to the specific people involved. However,
events such as this one are all too common.

In one infamous case, a woman named Kitty Genovese was
attacked by a man near an apartment building in Queens, New
York. At one point during the assault, which lasted 30 minutes,
she managed to free herself and screamed, “Oh, my God, he
stabbed me. Please help me!”In the stillness of the night, no
fewer than 38 neighbors heard her screams. Windows opened,
and lights went on. One couple pulled chairs up to the window
and turned off the lights so that they could see better. Someone
called out, “Let that girl alone.” But shouts were not enough to
scare off the killer. He chased Genovese, stabbing her eight more
times, and sexually molested her before leaving her to die. And
how many of those 38 witnesses came to her aid? As in Torres's
case, not one person helped (Rogers & Eftimiades, 1995).

Such incidents remain dismaying—and perplexing. Why don’t
bystanders intervene in such situations, particularly when there
are many of them who could potentially offer help? At the time
of the Kitty Genovese murder, editorial writers suggested that
the incidents could be attributed to the basic shortcomings of

32

“human nature,” but such an assumption is woefully inadequate.
Many people have risked their own lives to help others in
dangerous situations, and so “human nature” encompasses a
wide range of both negative and positive responses.

Psychologists puzzled over the problem for many years. After
much research they reached an unexpected conclusion: Kitty
Genovese probably would have been better off if only a few
people, rather than many, had heard her cries for help. In fact,
if only one bystander had been present, the chances that this
person would have intervened might have been fairly high. It
turns out that the fewer the witnesses to an assault, the better
the victim’s chances of getting help.

How did psychologists come to such a curious conclusion?
After all, logic and common sense clearly suggest that more
bystanders would produce a greater likelihood that someone
would help a person in need. This seeming contradiction—and
the way psychologists resolved it—illustrates a central challenge
for the field of psychology: asking useful questions about the
unknown, and getting valid answers.

Like professionals in any science, psychologists are vitally
concerned with refining and expanding knowledge within their
field. In the following modules we'll see how psychologists pose
questions of interest and answer them through scientific research.
We will find that the answers psychologists obtain from their
research not only advance our understanding of behavior but
also offer the potential to improve the human condition.



MODULE 4

The Scientific Method

“Birds of a feather flock together”. . . or “Opposites attract”? “Two heads are better
than one”. . . or “If you want a thing done well, do it yourself”? “The more the
merrier”. . . or “Two’s company, three’s a crowd”?

If we were to rely on common sense to understand behavior, we’d have consid-
erable difficulty—especially because commonsense views are often contradictory. In
fact, one of the major undertakings for the field of psychology is to develop sup-
positions about behavior and to determine which of those suppositions are accurate.

Psychologists—as well as scientists in other disciplines—meet the challenge of pos-
ing appropriate questions and properly answering them by relying on the scientific
method. The scientific method is the approach used by psychologists to systematically
acquire knowledge and understanding about behavior and other phenomena of interest.
As illustrated in Figure 1, it consists of four main steps: (1) identifying questions of
interest, (2) formulating an explanation, (3) carrying out research designed to support
or refute the explanation, and (4) communicating the findings.

Identify questions of interest

o Formulate an explanation
stemming from

* Behavior and phenomenon Specify a theory

requiring explanation

* Prior research findings Develop a hypothesis

« Curiosity, creativity, insight

A

Carry out research

Devise an operational definition
of the hypothesis

}

Communicate the findings Select a research method

y
Collect the data

Analyze the data

FIGURE 1 The scientific method, which encompasses the process of identifying, asking, and
answering questions, is used by psychologists, and by researchers from every other scientific
discipline, to come to an understanding about the world. What do you think are the advantages
of this method?

Key Concepts
What is the scientific method?

What role do theories and
hypotheses play in psycho-
logical research?

scientific method The approach
through which psychologists system-
atically acquire knowledge and
understanding about behavior and
other phenomena of interest.

'} Study Alert

Use Figure 1 to remember the
four steps of the scientific
method (identifying
questions, formulating an
explanation, carrying out
research, and communicating the
findings).
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theories Broad explanations and
predictions concerning phenomena
of interest.

© Roz Chast/The New Yorker Collection/www.cartoonbank.com.

Theories: Specifying Broad

In using the scientific method, psychologists start by identifying questions of inter-
est. We have all been curious at some time about our observations of everyday
behavior. If you have ever asked yourself why a particular teacher is so easily
annoyed, why a friend is always late for appointments, or how your dog under-
stands your commands, you have been formulating questions about behavior.

Psychologists, too, ask questions about the nature and causes of behavior. They
may wish to explore explanations for everyday behaviors or for various phenomena.
They may also pose questions that build on findings from their previous research or
from research carried out by other psychologists. Or they may produce new ques-
tions that are based on curiosity, creativity, or insight.

Once a question has been identified, the next step in the scientific method is to
develop a theory to explain the observed phenomenon. Theories are broad explanations
and predictions concerning phenomena of interest. They provide a framework for under-
standing the relationships among a set of otherwise unorganized facts or principles.

All of us have developed our own informal theories of human behavior, such as
“People are basically good” or “People’s behavior is usually motivated by self-interest.”
However, psychologists’ theories are more formal and focused. They are established
on the basis of a careful study of the psychological literature to identify earlier rel-
evant research and previously formulated theories, as well as psychologists” general
knowledge of the field.

Growing out of the diverse approaches employed by psychologists, theories
vary both in their breadth and in their level of detail. For example, one theory might
seek to explain and predict a phenomenon as broad as emotional experience. A
narrower theory might attempt to explain why people display the emotion of fear
nonverbally after receiving a threat (Guerrero, La Valley, & Farinelli, 2008; Waller,
Cray, & Burrows, 2008).

Psychologists Bibb Latané and John Darley, responding to the failure of bystand-
ers to intervene when Kitty Genovese was murdered in New York, developed what
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they called a theory of diffusion of responsibility (Latané & Darley, 1970). According to
their theory, the greater the number of bystanders or witnesses to an event that calls
for helping behavior, the more the responsibility for helping is perceived to be shared
by all the bystanders. Thus, the greater the number of bystanders in an emergency
situation, the smaller the share of the responsibility each person feels—and the less
likely that any single person will come forward to help.

Hypotheses: Crafting
T le Prediction

Although the diffusion of responsibility theory seems to make sense, it repre-
sented only the beginning phase of Latané and Darley’s investigative process.
Their next step was to devise a way to test their theory. To do this, they needed
to create a hypothesis. A hypothesis is a prediction stated in a way that allows it
to be tested. Hypotheses stem from theories; they help test the underlying sound-
ness of theories.

In the same way that we develop our own broad theories about the world, we also
construct hypotheses about events and behavior. Those hypotheses can range from
trivialities (such as why our English instructor wears those weird shirts) to more mean-
ingful matters (such as what is the best way to study for a test). Although we rarely
test these hypotheses systematically, we do try to determine whether they are right.
Perhaps we try comparing two strategies: cramming the night before an exam versus
spreading out our study over several nights. By assessing which approach yields better
test performance, we have created a way to compare the two strategies.

A hypothesis must be restated in a way that will allow it to be tested, which
involves creating an operational definition. An operational definition is the translation
of a hypothesis into specific, testable procedures that can be measured and observed.

There is no single way to go about devising an operational definition for a
hypothesis; it depends on logic, the equipment and facilities available, the psycho-
logical perspective being employed, and ultimately the creativity of the researcher.
For example, one researcher might develop a hypothesis that uses as an operational
definition of “fear” an increase in heart rate. In contrast, another psychologist might
use as an operational definition of “fear” a written response to the question “How
much fear are you experiencing at this moment?”

Latané and Darley’s hypothesis was a straightforward prediction from their more
general theory of diffusion of responsibility: The more people who witness an emer-
gency situation, the less likely it is that help will be given to a victim. They could,
of course, have chosen another hypothesis (try to think of one!), but their initial
formulation seemed to offer the most direct test of the theory.

Psychologists rely on formal theories and hypotheses for many reasons. For one
thing, theories and hypotheses allow them to make sense of unorganized, separate
observations and bits of information by permitting them to place the pieces within
a coherent framework. In addition, theories and hypotheses offer psychologists the
opportunity to move beyond known facts and make deductions about unexplained
phenomena and develop ideas for future investigation (Cohen, 2003; Gurin, 2006;
Howitt & Cramer, 2000).

In short, the scientific method, with its emphasis on theories and hypotheses,
helps psychologists pose appropriate questions. With properly stated questions in
hand, psychologists then can choose from a variety of research methods to find
answers.
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hypothesis A prediction, stemming
from a theory, stated in a way that
allows it to be tested.

operational definition The translation

of a hypothesis into specific, testable

procedures that can be measured and

observed.

ys

tudy Alert

Remember that a theory is a
broad explanation, while a
hypothesis is a more
narrow prediction.
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RECAP/EVALUATE/RETHINK

RECAP 3. An experimenter is interested in studying the relationship
between hunger and aggression. She decides that she will
measure aggression by counting the number of times a
participant will hit a punching bag. In this case, her

definition of aggression is the number of times

the participant hits the bag.

What is the scientific method?
¢ The scientific method is the approach psychologists use to
understand behavior. It consists of four steps: identifying
questions of interest, formulating an explanation, carrying
out research that is designed to support or refute the

explanation, and communicating the findings. (p. 33)

RETHINK
What role do theories and hypotheses play in psychological

research?
® Research in psychology is guided by theories (broad
explanations and predictions regarding phenomena of

1. Starting with the theory that diffusion of responsibility
causes responsibility for helping to be shared among by-
standers, Latané and Darley derived the hypothesis that

interest) and hypotheses (theory-based predictions
stated in a way that allows them to be tested). (p. 34)

¢ To test a hypothesis, researchers must formulate an
operational definition, which translates the abstract
concepts of the hypothesis into the actual procedures
used in the study. (p. 35)

the more people who witness an emergency situation, the
less likely it is that help will be given to a victim. How
many other hypotheses can you think of that are based on
the same theory of diffusion of responsibility?

. From a lawyer’s perspective: Imagine that you are assigned

to a case similar to the one of Kitty Genovese. Your super-

visor, who is unfamiliar with psychological research, asks
you to provide information about the eyewitnesses to ex-

plain why they did not help her. What would you include
in your report?

EVALUATE

1. An explanation for a phenomenon of interest is known
asa .

2. To test this explanation, a researcher must state it in terms
of a testable question known as a

Answers to Evaluate Questions
reuonerado ¢ ‘sisaypodAy ‘g ‘A1oay T

KEY TERMS

scientific method p. 33
theories p. 34

hypothesis p. 35
operational definition p. 35



MODULE 5

Conducting Psychological Research

Research—systematic inquiry aimed at the discovery of new knowledge—is a central
ingredient of the scientific method in psychology. It provides the key to understand-
ing the degree to which hypotheses (and the theories behind them) are accurate.

Just as we can apply different theories and hypotheses to explain the same phe-
nomena, we can use a number of alternative methods to conduct research. As we
consider the major tools that psychologists use to conduct research, keep in mind
that their relevance extends beyond testing and evaluating hypotheses in psychology.
All of us carry out elementary forms of research on our own. For instance, a super-
visor might evaluate an employee’s performance; a physician might systematically
test the effects of different doses of a drug on a patient; a salesperson might compare
different persuasive strategies. Each of these situations draws on the research prac-
tices we are about to discuss.

Let’s begin by considering several types of descriptive research designed to sys-
tematically investigate a person, group, or patterns of behavior. These methods
include archival research, naturalistic observation, survey research, and case studies.

Suppose that, like the psychologists Latané and Darley (1970), you were interested
in finding out more about emergency situations in which bystanders did not provide
help. One of the first places you might turn to would be historical accounts. By
searching newspaper records, for example, you might find support for the notion
that a decrease in helping behavior historically has accompanied an increase in the
number of bystanders.

Using newspaper articles is an example of archival research. In archival research,
existing data, such as census documents, college records, and newspaper clippings,
are examined to test a hypothesis. For example, college records may be used to
determine if there are gender differences in academic performance (Sullivan, Riccio,
& Reynolds, 2008).

Archival research is a relatively inexpensive means of testing a hypothesis because
someone else has already collected the basic data. Of course, the use of existing data
has several drawbacks. For one thing, the data may not be in a form that allows the
researcher to test a hypothesis fully. The information could be incomplete, or it could
have been collected haphazardly (Riniolo et al., 2003; Simonton, 2000a; Vega, 2006).

Most attempts at archival research are hampered by the simple fact that records

with the necessary information often do not exist. In these instances, researchers often
turn to another research method: naturalistic observation.

In naturalistic observation, the investigator observes some naturally occurring
behavior and does not make a change in the situation. For example, a researcher
investigating helping behavior might observe the kind of help given to victims in a

Key Concepts

What research methods do
psychologists use?

How do psychologists estab-
lish cause-and-effect relation-
ships in research studies?

archival research Research in which
existing data, such as census docu-
ments, college records, and newspaper
clippings, are examined to test a
hypothesis.

naturalistic observation Research in
which an investigator simply observes
some naturally occurring behavior and
does not make a change in the situation.
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Dian Fossey, a pioneer in the study of
endangered mountain gorillas in their
native habitat, relied on naturalistic
observation for her research. What are
the advantages of this approach?

survey research Research in which
people chosen to represent a larger
population are asked a series of
questions about their behavior,
thoughts, or attitudes.

case study An in-depth, intensive
investigation of an individual or small
group of people.

high-crime area of a city. The important point to remember about naturalistic
observation is that the researcher simply records what occurs, making no modifica-
tion in the situation that is being observed (Moore, 2002; Rustin, 2006; Schutt, 2001).

Although the advantage of naturalistic observation is obvious—we get a sample
of what people do in their “natural habitat”—there is also an important drawback:
the inability to control any of the factors of interest. For example, we might find so
few naturally occurring instances of helping behavior that we would be unable to
draw any conclusions. Because naturalistic observation prevents researchers from
making changes in a situation, they must wait until the appropriate conditions occur.
Furthermore, if people know they are being watched, they may alter their reactions
and produce behavior that is not truly representative.

Survey Research

There is no more straightforward way of finding out what people think, feel, and do
than asking them directly. For this reason, surveys are an important research method.
In survey research, a sample of people chosen to represent a larger group of interest
(a population) is asked a series of questions about their behavior, thoughts, or attitudes.
Survey methods have become so sophisticated that even with a very small sample
researchers are able to infer with great accuracy how a larger group would respond.
For instance, a sample of just a few thousand voters is sufficient to predict within one
or two percentage points who will win a presidential election—if the representative
sample is chosen with care (Groves et al., 2004; Igo, 2006; Sommer & Sommer, 2001).

Researchers investigating helping behavior might conduct a survey by asking
people to complete a questionnaire in which they indicate their reluctance for giving
aid to someone. Similarly, researchers interested in learning about sexual practices
have carried out surveys to learn which practices are common and which are not
and to chart changing notions of sexual morality over the last several decades (Reece
et al., 2009; Santelli et al., 2009).

However, survey research has several potential pitfalls. For one thing, if the sam-
ple of people who are surveyed is not representative of the broader population of
interest, the results of the survey will have little meaning. For instance, if a sample of
voters in a town only includes Republicans, it would hardly be useful for predicting
the results of an election in which both Republicans and Democrats are voting. Con-
sequently, researchers using surveys strive to obtain a random sample of the population
in question, in which every voter in the town has an equal chance of being included
in the sample receiving the survey (Dale, 2006; Daley et al., 2003).

In addition, survey respondents may not want to admit to holding socially unde-
sirable attitudes. (Most racists know they are racists and might not want to admit
it.) And in some cases, people may not even be consciously aware of what their true
attitudes are or why they hold them.

The Case Study

When they read of a suicide bomber in the Middle East, many people wonder what
it is about the terrorist’s personality or background that leads to such behavior. To
answer this question, psychologists might conduct a case study. In contrast to a
survey, in which many people are studied, a case study is an in-depth, intensive
investigation of a single individual or a small group. Case studies often include
psychological testing, a procedure in which a carefully designed set of questions is
used to gain some insight into the personality of the individual or group (Addus,
Chen, & Khan, 2007; Gass et al., 2000).

When case studies are used as a research technique, the goal is often not only
to learn about the few individuals being examined but also to use the insights
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gained from the study to improve our understanding of people in
general. Sigmund Freud developed his theories through case stud-
ies of individual patients. Similarly, case studies of terrorists might
help identify others who are prone to violence.

The drawback to case studies? If the individuals examined are
unique in certain ways, it is impossible to make valid generalizations
to a larger population. Still, they sometimes lead the way to new
theories and treatments for psychological disorders.

In using the descriptive research methods we have discussed,
researchers often wish to determine the relationship between two
variables. Variables are behaviors, events, or other characteristics
that can change, or vary, in some way. For example, in a study to
determine whether the amount of studying makes a difference in test
scores, the variables would be study time and test scores.

In correlational research, two sets of variables are examined to
determine whether they are associated, or “correlated.” The strength and direction of
the relationship between the two variables are represented by a mathematical statistic
known as a correlation (or, more formally, a correlation coefficient), which can range from
+1.0 to —1.0.

A positive correlation indicates that as the value of one variable increases, we
can predict that the value of the other variable will also increase. For example, if
we predict that the more time students spend studying for a test, the higher their
grades on the test will be, and that the less they study, the lower their test scores
will be, we are expecting to find a positive correlation. (Higher values of the vari-
able “amount of study time” would be associated with higher values of the vari-
able “test score,” and lower values of “amount of study time” would be associated
with lower values of “test score.”) The correlation, then, would be indicated by a
positive number, and the stronger the association was between studying and test
scores, the closer the number would be to +1.0. For example, we might find a
correlation of +.85 between test scores and amount of study time, indicating a
strong positive association.

In contrast, a negative correlation tells us that as the value of one variable increases,
the value of the other decreases. For instance, we might predict that as the number
of hours spent studying increases, the number of hours spent partying decreases.
Here we are expecting a negative correlation, ranging between 0 and -1.0. More
studying is associated with less partying, and less studying is associated with more
partying. The stronger the association between studying and partying is, the closer
the correlation will be to —1.0. For instance, a correlation of —.85 would indicate a
strong negative association between partying and studying.

Of course, it’s quite possible that little or no relationship exists between two
variables. For instance, we would probably not expect to find a relationship
between number of study hours and height. Lack of a relationship would be indi-
cated by a correlation close to 0. For example, if we found a correlation of —.02 or
+.03, it would indicate that there is virtually no association between the two vari-
ables; knowing how much someone studies does not tell us anything about how
tall he or she is.

When two variables are strongly correlated with each other, we are tempted to
assume that one variable causes the other. For example, if we find that more study
time is associated with higher grades, we might guess that more studying causes
higher grades. Although this is not a bad guess, it remains just a guess—because
finding that two variables are correlated does not mean that there is a causal relation-
ship between them. The strong correlation suggests that knowing how much a person

© J.B. Handelsman/The New Yorker Collection/www.cartoonbank.com.

variables Behaviors, events, or other
characteristics that can change, or vary,
in some way.

correlational research Research in
which the relationship between two
sets of variables is examined to deter-
mine whether they are associated, or
“correlated.”
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FIGURE 1 If we find that frequent
viewing of television programs with
aggressive content is associated with high
levels of aggressive behavior, we might
cite several plausible causes, as suggested
in this figure. For example, (a) choosing to
watch shows with aggressive content
could produce aggression; or (b) being a
highly aggressive person might cause one
to choose to watch televised aggression;
or (c) having a high energy level might
cause a person to both choose to watch
aggressive shows and to act aggressively.
Correlational findings, then, do not permit
us to determine causality. Can you think
of a way to study the effects of televised
aggression on aggressive behavior that is
not correlational?

y Study Alert
The concept that “correlation
does not imply causation”is
a key principle.

Many studies show that the observation
of violence in the media is associated
with aggression in viewers. Can we
conclude that the observation of
violence causes aggression?

Possible Cause Potential Result

Choosing to watch
television programs with ,..... ceccccoc
high aggressive content

Rooosssssccce seceee  High viewer aggression

(a)

Choosing to watch
Zoececsceccce sscecssp— television programs with
high aggressive content

High viewer aggression eeeee LD =

(b)

High viewer aggression

Unusually high  ..... R -
energy level
Choosing to watch
television programs with
(c) high aggressive content

studies can help us predict how that person will do on a test, but it does not mean
that the studying causes the test performance. Instead, for instance, people who are
more interested in the subject matter might study more than do those who are less
interested, and so the amount of interest, not the number of hours spent studying,
would predict test performance. The mere fact that two variables occur together does
not mean that one causes the other.

Similarly, suppose you learned that the number of houses of worship in a large
sample of cities was positively correlated with the number of people arrested,
meaning that the more houses of worship, the more arrests there were in a city.
Does this mean that the presence of more houses of worship caused the greater
number of arrests? Almost surely not, of course. In this case, the underlying cause
is probably the size of the city: in bigger cities, there are both more houses of wor-
ship and more arrests.

One more example illustrates the critical point that correlations tell us nothing
about cause and effect but merely provide a measure of the strength of a relationship
between two variables. We might find that children who watch a lot of television
programs featuring high levels of aggression are likely to demonstrate a relatively
high degree of aggressive behavior and that those who watch few television shows
that portray aggression are apt to exhibit a relatively low degree of such behavior
(see Figure 1). But we cannot say that the aggression is caused by the TV viewing,
because many other explanations are possible.

For instance, it could be that children who have an unusually high level of
energy seek out programs with aggressive content and are more aggressive. The
children’s energy level, then, could be the true cause of the children’s higher inci-
dence of aggression. Also, people who are already highly aggressive might choose
to watch shows with a high aggressive content because they are aggressive. Clearly,
then, any number of causal sequences are possible—none of which can be ruled out
by correlational research (Feshbach & Tangney, 2008; Grimes & Bergen, 2008).

The inability of correlational research to demonstrate cause-and-effect relation-
ships is a crucial drawback to its use. There is, however, an alternative technique that
does establish causality: the experiment.
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Experimental Research

The only way psychologists can establish cause-and-effect relationships through
research is by carrying out an experiment. In a formal experiment, the researcher
investigates the relationship between two (or more) variables by deliberately chang-
ing one variable in a controlled situation and observing the effects of that change on
other aspects of the situation. In an experiment, then, the conditions are created and
controlled by the researcher, who deliberately makes a change in those conditions in
order to observe the effects of that change.

The change that the researcher deliberately makes in an experiment is called the
experimental manipulation. Experimental manipulations are used to detect relation-
ships between different variables.

Several steps are involved in carrying out an experiment, but the process
typically begins with the development of one or more hypotheses for the experi-
ment to test. For example, Latané and Darley, in testing their theory of the diffu-
sion of responsibility in bystander behavior, developed this hypothesis: The higher
the number of people who witness an emergency situation is, the less likely it is
that any of them will help the victim. They then designed an experiment to test
this hypothesis.

Their first step was to formulate an operational definition of the hypothesis
by conceptualizing it in a way that could be tested. Latané and Darley had to take
into account the fundamental principle of experimental research mentioned earlier:
Experimenters must manipulate at least one variable in order to observe the effects
of the manipulation on another variable while keeping other factors in the situa-
tion constant. However, the manipulation cannot be viewed by itself, in isolation;
if a cause-and-effect relationship is to be established, the effects of the manipula-
tion must be compared with the effects of no manipulation or a different kind of
manipulation.

EXPERIMENTAL GROUPS AND CONTROL GROUPS

Experimental research requires, then, that the responses of at least two groups be
compared. One group will receive some special treatment—the manipulation imple-
mented by the experimenter—and another group will receive either no treatment or
a different treatment. Any group that receives a treatment is called an experimental
group; a group that receives no treatment is called a control group. (In some exper-
iments there are multiple experimental and control groups, each of which is com-
pared with another group.)

By employing both experimental and control groups in an experiment, research-
ers are able to rule out the possibility that something other than the experimental
manipulation produced the results observed in the experiment. Without a control
group, we couldn’t be sure that some other variable, such as the temperature at the
time we were running the experiment, the color of the experimenter’s hair, or even
the mere passage of time, wasn’t causing the changes observed.

For example, consider a medical researcher who thinks he has invented a
medicine that cures the common cold. To test his claim, he gives the medicine one
day to a group of 20 people who have colds and finds that 10 days later all of
them are cured.

Eureka? Not so fast. An observer viewing this flawed study might reasonably
argue that the people would have gotten better even without the medicine. What the
researcher obviously needed was a control group consisting of people with colds who
don’t get the medicine and whose health is also checked 10 days later. Only if there
is a significant difference between experimental and control groups can the effective-
ness of the medicine be assessed. Through the use of control groups, then, researchers
can isolate specific causes for their findings—and draw cause-and-effect inferences.

experiment The investigation of the
relationship between two (or more)
variables by deliberately producing a
change in one variable in a situation
and observing the effects of that
change on other aspects of the situation.

experimental manipulation The
change that an experimenter deliber-
ately produces in a situation.

treatment The manipulation imple-
mented by the experimenter.

experimental group Any group
participating in an experiment that
receives a treatment.

control group A group participating
in an experiment that receives no
treatment.
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In this experiment, preschoolers’ reactions to the
puppet are monitored. Can you think of a hypothesis
that might be tested in this way?

independent variable The vari-
able that is manipulated by an
experimenter.

dependent variable The variable that
is measured and is expected to change
as a result of changes caused by the
experimenter’s manipulation of the
independent variable.

} Study Alert

To remember the difference
between dependent and
independent variables,
recall that a hypothesis
predicts how a dependent
variable depends on the manipula-
tion of the independent variable.

Returning to Latané and Darley’s experiment, we see that the
researchers needed to translate their hypothesis into something testable.
To do this, they decided to create a false emergency situation that would
appear to require the aid of a bystander. As their experimental manipula-
tion, they decided to vary the number of bystanders present. They could
have had just one experimental group with, say, two people present, and
a control group for comparison purposes with just one person present.
Instead, they settled on a more complex procedure involving the creation
of groups of three sizes—consisting of two, three, and six people—that
could be compared with one another.

INDEPENDENT AND DEPENDENT VARIABLES

Latané and Darley’s experimental design now included an operational
definition of what is called the independent variable. The independent
variable is the condition that is manipulated by an experimenter. (You
can think of the independent variable as being independent of the actions
of those taking part in an experiment; it is controlled by the experi-
menter.) In the case of the Latané and Darley experiment, the indepen-
dent variable was the number of people present, which was manipulated by the
experimenters.

The next step was to decide how they were going to determine the effect that
varying the number of bystanders had on behavior of those in the experiment.
Crucial to every experiment is the dependent variable, the variable that is
measured and is expected to change as a result of changes caused by the experi-
menter’s manipulation of the independent variable. The dependent variable is
dependent on the actions of the participants or subjects—the people taking part in
the experiment.

Latané and Darley had several possible choices for their dependent measure.
One might have been a simple yes/no measure of the participants” helping behav-
ior. But the investigators also wanted a more precise analysis of helping behavior.
Consequently, they also measured the amount of time it took for a participant to
provide help.

Latané and Darley now had all the necessary components of an experiment. The
independent variable, manipulated by them, was the number of bystanders present
in an emergency situation. The dependent variable was the measure of whether
bystanders in each of the groups provided help and the amount of time it took them
to do so. Consequently, like all experiments, this one had both an independent vari-
able and a dependent variable. All true experiments in psychology fit this straight-
forward model.

RANDOM ASSIGNMENT OF PARTICIPANTS

To make the experiment a valid test of the hypothesis, Latané and Darley needed to
add a final step to the design: properly assigning participants to a particular experi-
mental group.

The significance of this step becomes clear when we examine various alternative
procedures. For example, the experimenters might have assigned just males to the
group with two bystanders, just females to the group with three bystanders, and both
males and females to the group with six bystanders. If they had done this, however,
any differences they found in helping behavior could not be attributed with any
certainty solely to group size, because the differences might just as well have been
due to the composition of the group. A more reasonable procedure would be to
ensure that each group had the same composition in terms of gender; then the
researchers would be able to make comparisons across groups with considerably
more accuracy.
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Participants in each of the experimental groups ought to be comparable, and it
is easy enough to create groups that are similar in terms of gender. The problem
becomes a bit more tricky, though, when we consider other participant characteris-
tics. How can we ensure that participants in each experimental group will be equally
intelligent, extroverted, cooperative, and so forth, when the list of characteristics—
any one of which could be important—is potentially endless?

The solution is a simple but elegant procedure called random assignment to
condition: Participants are assigned to different experimental groups, or “condi-
tions,” on the basis of chance and chance alone. The experimenter might, for
instance, flip a coin for each participant and assign a participant to one group when
“heads” came up and to the other group when “tails” came up. The advantage of
this technique is that there is an equal chance that participant characteristics will
be distributed across the various groups. When a researcher uses random assignment—
which in practice is usually carried out using computer-generated random numbers—
chances are that each of the groups will have approximately the same proportion
of intelligent people, cooperative people, extroverted people, males and females,
and so on.

Figure 2 provides another example of an experiment. Like all experiments, it
includes the following set of key elements, which you should keep in mind as you
consider whether a research study is truly an experiment:

* An independent variable, the variable that is manipulated by the experimenter.

¢ A dependent variable, the variable that is measured by the experimenter and
that is expected to change as a result of the manipulation of the independent
variable.

¢ A procedure that randomly assigns participants to different experimental
groups, or “conditions,” of the independent variable.

¢ A hypothesis that predicts the effect the independent variable will have on the
dependent variable.

Only if each of these elements is present can a research study be considered a true
experiment in which cause-and-effect relationships can be determined. (For a summary
of the different types of research that we’ve discussed, see Figure 3 on page 45.)

random assignment to condition

A procedure in which participants are
assigned to different experimental
groups or “conditions” on the basis
of chance and chance alone.
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FIGURE 2 In this depiction of a study investigating the effects of the drug propranolol on
stress, we can see the basic elements of all true experiments. The participants in the experiment
were monkeys who were randomly assigned to one of two groups. Monkeys assigned to the
treatment group were given propranolol, hypothesized to prevent heart disease, whereas those
in the control group were not given the drug. Administration of the drugs, then, was the
independent variable.

All the monkeys were given a high-fat diet that was the human equivalent of two eggs
with bacon every morning, and they occasionally were reassigned to different cages to
provide a source of stress. To determine the effects of the drug, the monkeys’ heart rates and
other measures of heart disease were assessed after 26 months. These measures constituted
the dependent variable. (The results? As hypothesized, monkeys who received the drug
showed lower heart rates and fewer symptoms of heart disease than those who did not.)
(Source: Based on a study by Kaplan & Manuck, 1989.)

WERE LATANE AND DARLEY RIGHT?

To test their hypothesis that increasing the number of bystanders in an emergency
situation would lower the degree of helping behavior, Latané and Darley placed the
participants in a room and told them that the purpose of the experiment was to talk
about personal problems associated with college. The discussion was to be held over
an intercom, supposedly to avoid the potential embarrassment of face-to-face contact.
Chatting about personal problems was not, of course, the true purpose of the exper-
iment, but telling the participants that it was provided a way of keeping their expec-
tations from biasing their behavior. (Consider how they would have been affected if
they had been told that their helping behavior in emergencies was being tested. The
experimenters could never have gotten an accurate assessment of what the partici-
pants would actually do in an emergency. By definition, emergencies are rarely
announced in advance.)

The sizes of the discussion groups were two, three, and six people, which con-
stituted the manipulation of the independent variable of group size. Participants
were randomly assigned to these groups upon their arrival at the laboratory. Each
group included a trained confederate, or employee, of the experimenters. In each two-
person group, then, there was only one real “bystander.”



Research Method

Descriptive and
correlational research

Archival research

Naturalistic

observation

Survey research

Module 5 Conducting Psychological Research

Description

Researcher observes a
previously existing
situation but does not
make a change in the
situation

Examines existing data
to confirm hypothesis

Observation of
naturally occurring
behavior, without
making a change in the
situation

A sample is chosen to
represent a larger
population and asked a
series of questions

Advantages Shortcomings
Offers insight into Cannot
relationships between  determine
variables causality

Ease of data collection
because data already
exist

Provides a sample of
people in their natural
environment

A small sample can be
used to infer attitudes
and behavior of a
larger population

Dependent on
availability of data

Cannot control the
“natural habitat” being
observed

Sample may not be
representative of the
larger population;
participants may not

45

: Case study Intensive investigation
B e of an individual or
small group
. ,":‘ Experimental Investigator produces
research a change in one

variable to observe
the effects of that
change on other
variables

FIGURE 3 Research strategies.

As the participants in each group were holding their discussion, they suddenly
heard through the intercom one of the other participants—the confederate—having
what sounded like an epileptic seizure and then calling for help.

The participants’ behavior was now what counted. The dependent variable was
the time that elapsed from the start of the “seizure” to the time a participant began
trying to help the “victim.” If six minutes went by without a participant’s offering
help, the experiment was ended.

As predicted by the hypothesis, the size of the group had a significant effect
on whether a participant provided help. The more people who were present, the
less likely it was that someone would supply help, as you can see in Figure 4
(Latané & Darley, 1970).

Because these results are straightforward, it seems clear that the experiment con-
firmed the original hypothesis. However, Latané and Darley could not be sure that
the results were truly meaningful until they determined whether the results repre-
sented a significant outcome. Using statistical analysis, researchers can determine
whether a numeric difference is a real difference or is due merely to chance. Only
when differences between groups are large enough that statistical tests show them
to be significant is it possible for researchers to confirm a hypothesis (Cohen, 2002;
Cwikel, Behar, & Rabson-Hare, 2000).

Provides a thorough,
in-depth understanding
of participants

Experiments offer the
only way to determine
cause-and-effect
relationships

provide accurate
responses to survey
questions

Results may not be
generalizable
beyond the sample

To be valid, experi-
ments require
random assignment
of participants to
conditions, well-
conceptualized
independent and
dependent vari-
ables, and other
careful controls

significant outcome Meaningful
results that make it possible for
researchers to feel confident that they
have confirmed their hypotheses.
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replicated research Research that
is repeated, sometimes using other
procedures, settings, and groups of
participants, to increase confidence
in prior findings.

90
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FIGURE 4 The Latané and Darley experiment showed that as the size of the group
witnessing an emergency increased, helping behavior decreased. (Source: Darley & Latané, 1968.)

MOVING BEYOND THE STUDY

The Latané and Darley study contains all the elements of an experiment: an inde-
pendent variable, a dependent variable, random assignment to conditions, and mul-
tiple experimental groups. Consequently, we can say with some confidence that
group size caused changes in the degree of helping behavior.

Of course, one experiment alone does not forever resolve the question of
bystander intervention in emergencies. Psychologists-like other scientists—require
that findings be replicated, or repeated, sometimes using other procedures, in other
settings, with other groups of participants, before full confidence can be placed in
the results of any single experiment. A procedure called meta-analysis permits psy-
chologists to combine the results of many separate studies into one overall conclusion
(Cooper & Patall, 2009; Tenenbaum & Ruck, 2007).

In addition to replicating experimental results, psychologists need to test the
limitations of their theories and hypotheses to determine under which specific cir-
cumstances they do and do not apply. It seems unlikely, for instance, that increasing
the number of bystanders always results in less helping. Therefore, it is critical to
continue carrying out experiments to understand the conditions in which exceptions
to this general rule occur and other circumstances in which the rule holds (Garcia-
Palacios, Hoffmann, & Carlin, 2002).

Before leaving the Latané and Darley study, note that it represents a good illus-
tration of the basic principles of the scientific method we considered earlier (as
outlined in Figure 1 of Module 4 on page 33). The two psychologists began with a
question of interest, in this case stemming from a real-world incident in which
bystanders in an emergency did not offer help. They then formulated an explanation
by specifying a theory of diffusion of responsibility, and from that formulated the
specific hypothesis that increasing the number of bystanders in an emergency situ-
ation would lower the degree of helping behavior. Finally, they carried out research
to confirm their hypothesis, and they eventually communicated their findings by
publishing their results. This four-step process embodied in the scientific method
underlies all scientific inquiry, allowing us to develop a valid understanding of
others’—and our own—behavior. (Also see Applying Psychology in the 21st Century
for more information on how research provides objective answers to questions about
human behavior.)



Applying Psychology in the 21st Century

Testing the Value

of Self-Affirmations:

Am | Lovable Because

I Tell Myself I'm Lovable?

If you've ever felt down about yourself,
you might have sought comfort from a
friend or family member who spent some
time telling you what a great and wonder-
ful person you really are. Perhaps you've
done the same for a friend of yours who
was having a crisis of confidence. Pop psy-
chology wisdom tells us that these affirma-
tive statements, or affirmations, help us feel
better about ourselves. We're sometimes
even advised to use self-affirmations to
help boost our sense of self worth, and it
makes good common sense that if you keep
repeating to yourself statements such as
“I'm a lovable person” or “I will succeed,”
you'll believe it and like yourself more. But
is that really the case? (Gordon, 2001)
Relying on intuition alone to answer this
question is not enough. Something that
sounds like it should be true may not be.
The only way to tell is to put the hypothesis
to the test—and that’s exactly what a group
of psychology researchers did with affirma-
tions. They brought several dozen college
students into their laboratory, where they
first asked students to assess their self-
esteem level and mood using question-
naires. Then the researchers instructed the
students to write down their thoughts and
feelings for several minutes. Half the stu-
dents were given an additional instruction:
Whenever a certain tone sounded, they
were to give themselves a self-affirmation,
telling themselves “I'm a lovable person.”
(The group providing themselves the self-

RECAP

What research methods do psychologists use?
¢ Archival research uses existing records, such as old
newspapers or other documents, to test a hypothesis. In
naturalistic observation, the investigator acts mainly as L
an observer, making no change in a naturally occurring
situation. In survey research, people are asked a series of

Common sense tells us that self-affirmations
make us feel good, but research has shown
otherwise.

affirmation was the experimental group.
The other group, which did not receive this
additional instruction and did not engage
in any self-affirmations, was the control
group (Wood, Perunovic, & Lee, 2009).
After several minutes (and 16 repeti-
tions of the self-affirmation for the experi-
mental group), both groups were then
given new tests of their current level of
self esteem and mood to see if changes
occurred. The results clearly showed that
a change did occur for students who had
low self-esteem and who engaged in self-
affirmations: their mood and self-esteem
went down. This is, of course, the exact

ETHINK

opposite of the result that proponents of
self-affirmation would intuitively expect.
Instead, the study showed that not only
were self-affirmations not helpful but that
they actually seemed to backfire.

Why might this happen? Interpreting
these surprising findings is easier if we con-
sider the findings of other, related research.
If you consider these self-affirmations to be
a form of self-persuasion, we can look at
research on persuasion and find that people
tend to be more persuaded by messages
that are in line with their pre-existing atti-
tudes. When a message is strongly contra-
dictory to what a person already believes,
he or she may counter that message with an
argument.

So when people who have low self-
esteem tell themselves a contradictory
message, such as “I'm a lovable person,”
instead of being able to accept the message,
they might think of times when they were
not lovable because they acted unpleas-
antly or were rejected by others. The self-
affirmation might therefore backfire by
causing people with low-self-esteem to lin-
ger on negative thoughts that just confirm
their poor self-image.

These findings, which run counter to
common-sense explanations, underscore
the need to submit hypotheses to scientific
testing. Even when the outcome seems
“obvious,” we need to do research, because
our intuitions are often simply wrong
(Eagly & Chaiken, 1993).

Why or why not?

e Are you convinced by the experiment results that self-affirmations are not effective?

e Could you design another experiment to test the same hypothesis?

RECAP/EVALUATE/RETHINK

questions about their behavior, thoughts, or attitudes.
The case study is an in-depth interview and examination
of one person or group. (p. 37)

These descriptive research methods rely on correlational
techniques, which describe associations between variables
but cannot determine cause-and-effect relationships. (p. 39)
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How do psychologists establish cause-and-effect relationships
in research studies?

* In a formal experiment, the relationship between variables
is investigated by deliberately producing a change—
called the experimental manipulation—in one variable
and observing changes in the other variable. (p. 41)

¢ In an experiment, at least two groups must be compared
to assess cause-and-effect relationships. The group re-
ceiving the treatment (the special procedure devised by
the experimenter) is the experimental group; the second
group (which receives no treatment) is the control group.
There also may be multiple experimental groups, each
of which is subjected to a different procedure and then
compared with the others. (p. 41)

® The variable that experimenters manipulate is the in-
dependent variable. The variable that they measure
and expect to change as a result of manipulation of the
independent variable is called the dependent variable.
(p-42)

¢ In a formal experiment, participants must be assigned
randomly to treatment conditions, so that participant
characteristics are distributed evenly across the different
conditions. (p. 43)

* Psychologists use statistical tests to determine whether
research findings are significant. (p. 45)

EVALUATE

1. Match the following forms of research to their definitions:
1. archival research  a. directly asking a sample of people
2. naturalistic questions about their behavior
observation b. examining existing records to
. survey research test a hypothesis
4. case study c. looking at behavior in its true
setting without intervening in
the setting
d. doing an in-depth investigation
of a person or small group

w

KEY TERMS

archival research p. 37
naturalistic

observation p. 37
survey research p.38
case study p. 38

variables p. 39
correlational research p. 39
experiment p. 41
experimental
manipulation p. 41

2. Match each of the following research methods with its pri-

mary disadvantage:
1. archival research  a. The researcher may not be able
2. naturalistic to generalize to the population
observation at large.
3. survey research  b. People’s behavior can change if
4. case study they know they are being watched.
c. The data may not exist or may
be unusable.
d. People may lie in order to pre-
sent a good image.

3. Afriend tells you, “Anxiety about speaking in public and
performance are negatively correlated. Therefore, high
anxiety must cause low performance.” Is this statement
true or false, and why?

4. A psychologist wants to study the effect of attractiveness
on willingness to help a person with a math problem.
Attractiveness would be the variable, and the
amount of helping would be the variable.

5. The group in an experiment that receives no treatment is
called the group.

RETHINK

1. Can you describe how a researcher might use naturalistic
observation, case studies, and survey research to investi-
gate gender differences in aggressive behavior at the
workplace? First state a hypothesis, and then describe
your research approaches. What positive and negative
features does each method have?

2. From a healthcare worker’s perspective: Tobacco companies
have asserted that no experiment has ever proved that to-
bacco use causes cancer. Can you explain this claim in
terms of the research procedures and designs discussed in
this module? What sort of research would establish a
cause-and-effect relationship between tobacco use and
cancer?

Answers to Evaluate Questions
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treatment p. 41
experimental group p. 41
control group p. 41
independent variable p. 42
dependent variable p. 42

random assignment to
condition p. 43

significant outcome p. 45

replicated research p. 46



MODULE 6

Critical Research Issues

You probably realize by now that there are few simple formulas for psychological
research. Psychologists must make choices about the type of study to conduct, the
measures to take, and the most effective way to analyze the results. Even after they
have made these essential decisions, they must still consider several critical issues.
We turn first to the most fundamental of these issues: ethics.

Put yourself in the place of one of the participants in the experiment conducted by
Latané and Darley to examine the helping behavior of bystanders, in which another
“bystander” simulating a seizure turned out to be a confederate of the experimenters
(Latané & Darley, 1970). How would you feel when you learned that the supposed
victim was in reality a paid accomplice?

Although you might at first experience relief that there had been no real emer-
gency, you might also feel some resentment that you had been deceived by the
experimenter. You might also experience concern that you had been placed in an
embarrassing or compromising situation—one that might have dealt a blow to your
self-esteem, depending on how you had behaved.

Most psychologists argue that deception is sometimes necessary to prevent par-
ticipants from being influenced by what they think a study’s true purpose is. (If you
knew that Latané and Darley were actually studying your helping behavior, wouldn’t
you automatically have been tempted to intervene in the emergency?) To avoid such
outcomes, a small proportion of research involves deception.

Nonetheless, because research has the potential to violate the rights of partici-
pants, psychologists are expected to adhere to a strict set of ethical guidelines aimed

at protecting participants (American Psychological Association, 2002). Those guide-
lines involve the following safeguards:

Protection of participants from physical and mental harm.

The right of participants to privacy regarding their behavior.

The assurance that participation in research is completely voluntary.

The necessity of informing participants about the nature of procedures before
their participation in the experiment.

All experiments must be reviewed by an independent panel before being con-
ducted, including the minority of studies that involve deception (Fisher, 2003; Fisher
et al., 2002; Smith, 2003).

One of psychologists” key ethical principles is informed consent. Before par-
ticipating in an experiment, the participants must sign a document affirming that
they have been told the basic outlines of the study and are aware of what their
participation will involve, what risks the experiment may hold, and the fact that
their participation is purely voluntary and they may terminate it at any time.

Key Concept

What major issues confront
psychologists conducting
research?

} Study Alert

Because the protection of
experiment participants is
~ essential, remember the
"~ key ethical guideline of
informed consent.

informed consent A document
signed by participants affirming that
they have been told the basic outlines
of the study and are aware of what
their participation will involve.
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Exploring

Choosing Participants Who Represent the
Scope of Human Behavior

Although readily available and widely used as research subjects, college students may not
represent the population at large. What are some advantages and drawbacks of using college
students as subjects?

Furthermore, after participation in a study, they must be given a debriefing in
which they receive an explanation of the study and the procedures that were
involved. The only time informed consent and a debriefing can be eliminated is
in experiments in which the risks are minimal, as in a purely observational study
in a public place (Barnett, Wise, & Johnson-Greene, 2007; Fallon, 2006; Koocher,
Norcross, & Hill, 2005).

When Latané and Darley, both college professors, decided who
would participate in their experiment, they turned to the people
at hand: college students. Using college students as participants
has both advantages and drawbacks. The big benefit is that
because most research occurs in university settings, college

students are readily available. Typically, they cost the researcher
very little: They participate for either extra course credit or a
relatively small payment.

The problem is that college students may not represent the general population
adequately. They tend to be younger and better educated than a significant percentage
of the rest of the population of the United States. Compared with older adults, their
attitudes are likely to be less well formed, and they are more apt to be influenced by
authority figures and peers (Sears, 1986).

College students are also disproportionately white and middle class. However,
even in research that does not involve college students, participants are often white,
middle-class participants; the use of African Americans, Latinos, Asians, and other
minorities as participants is relatively low (Graham, 1992; Guthrie, 1998). Because
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Neuroscience in Your Life: The Importance

of Using Representative Participants

FIGURE 1 Choosing a diverse set of participants is important in research studies, because
personal characteristics are reflected in participants’ responses as basic as brain activity. In
these graphs, we can see that the level of education of a child’s mother influences a child’s
ability to pay attention. In the study, scientists recorded electrical brain activity. Children
whose mothers had a higher level of education show greater brain activation when they were
attending to a story than when they were ignoring the story, compared with children whose
mothers had a lower level of education. (Source: Stevens et al., 2009.)

High Maternal Education

Attended

.............. Unattended

Low Maternal Education

Attended

.............. Unattended

psychology is a science whose goal is to explain human behavior generally, its
studies must use participants who are fully representative of the general population
in terms of gender, age, race, ethnicity, socioeconomic status, and educational level
(see also Figure 1). To encourage a wider range of participants, the National Institute
of Mental Health and the National Science Foundation—the primary U.S. funding
sources for psychological research—now require that experiments address issues of
diverse populations (Carpenter, 2002; Lindley, 2006).
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Research involving animals is controversial but, when conducted within ethical guidelines,
yields significant benefits for humans.

Should Animals Be Used
in Research?

Like those who work with humans, researchers who use nonhuman animals in exper-
iments have their own set of exacting guidelines to ensure that the animals do not
suffer. Specifically, researchers must make every effort to minimize discomfort, ill-
ness, and pain. Procedures that subject animals to distress are permitted only when
an alternative procedure is unavailable and when the research is justified by its pro-
spective value. Moreover, researchers strive to avoid causing physical discomfort, but
they are also required to promote the psychological well-being of some species of
research animals, such as primates (Auer et al.,, 2007; Lutz & Novak, 2005; Rusche,
2003).

But why should animals be used for research in the first place? Is it really pos-
sible to learn about human behavior from the results of research employing rats,
gerbils, and pigeons?

The answer is that psychological research that does employ nonhumans is
designed to answer questions different from those posed in research with humans.
For example, the shorter life span of animals (rats live an average of two years)
allows researchers to learn about the effects of aging in a relatively short time frame.
It is also possible to provide greater experimental control over nonhumans and to carry
out procedures that might not be possible with people. For example, some studies
require large numbers of participants that share similar backgrounds or have been
exposed to particular environments—conditions that could not practically be met with
human beings.

Research with animals has provided psychologists with information that has
profoundly benefited humans. For instance, it furnished the keys to detecting eye




disorders in children early enough to prevent permanent damage, to communicating
more effectively with severely retarded children, and to reducing chronic pain in
people. Still, the use of research using nonhumans is controversial, involving com-
plex moral and philosophical concerns. Consequently, all research involving non-
humans must be carefully reviewed beforehand to ensure that it is conducted ethically
(Hackam, 2007; Saucier & Cain, 2006; Shankar & Simmons, 2009).

Threats to Experimental Validity:

Avoiding Experimental Bi

Even the best-laid experimental plans are susceptible to experimental bias—factors
that distort the way the independent variable affects the dependent variable in an
experiment. One of the most common forms of experimental bias is experimenter
expectations: An experimenter unintentionally transmits cues to participants about the
way they are expected to behave in a given experimental condition. The danger is
that those expectations will bring about an “appropriate” behavior—one that other-
wise might not have occurred (Rosenthal, 2002, 2003).

A related problem is participant expectations about appropriate behavior. If you
have ever been a participant in an experiment, you know that you quickly develop
guesses about what is expected of you. In fact, it is typical for people to develop
their own hypotheses about what the experimenter hopes to learn from the study.
If participants form their own hypotheses, it may be the participant’s expectations,
rather than the experimental manipulation, that produce an effect (Rutherford et al.,
2009).

To guard against participant expectations biasing the results of an experiment,
the experimenter may try to disguise the true purpose of the experiment. Participants
who do not know that helping behavior is being studied, for example, are more apt
to act in a “natural” way than they would if they knew.

Sometimes it is impossible to hide the actual purpose of research; when that is
the case, other techniques are available to prevent bias. Suppose you were interested
in testing the ability of a new drug to alleviate the symptoms of severe depression.
If you simply gave the drug to half your participants and not to the other half, the
participants who were given the drug might report feeling less depressed, merely
because they knew they were getting a drug. Similarly, the participants who got
nothing might report feeling no better, because they knew that they were in a no-
treatment control group.

To solve this problem, psychologists typically use a procedure in which all the
participants receive a treatment, but those in the control group receive only a
placebo—a false treatment, such as a pill, “drug,” or other substance that has no
significant chemical properties or active ingredient. Because members of both groups
are kept in the dark about whether they are getting a real or a false treatment, any
differences in outcome can be attributed to the quality of the drug and not to the
possible psychological effects of being administered a pill or other substance (Crum
& Langer, 2007; Rajagopal, 2006).

However, there is one more safeguard that a careful researcher must apply in an
experiment such as this one. To overcome the possibility that experimenter expecta-
tions will affect the participant, the person who administers the drug shouldn’t know
whether it is actually the true drug or the placebo. By keeping both the participant
and the experimenter who interacts with the participant “blind” to the nature of the
drug that is being administered, researchers can more accurately assess the effects of
the drug. This method is known as the double-blind procedure.

Module 6 Critical Research Issues 53

experimental bias Factors that distort
how the independent variable affects the
dependent variable in an experiment.

} Study Alert

Learn the main types of po-
tential bias in experiments:
experimenter expecta-
tions, participant expecta-
tions, and placebo effects.

placebo A false treatment, such as a
pill, “drug,” or other substance,
without any significant chemical
properties or active ingredient.
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If you were about to purchase an automobile, you would not
likely stop at the nearest car dealership and drive off with the
first car a salesperson recommended. Instead, you would

Of PSyChOIOgy probably mull over the purchase, read about automobiles,

Thinking Critically About Research

consider the alternatives, talk to others about their experiences,

and ultimately put in a fair amount of thought before you made
such a major purchase.
In contrast, many of us are considerably less conscientious when we expend our

intellectual, rather than financial, assets. People often jump to conclusions on the
basis of incomplete and inaccurate information, and only rarely do they take the time
to critically evaluate the research and data to which they are exposed.

Because the field of psychology is based on an accumulated body of research, we

must scrutinize thoroughly the methods, results, and claims of researchers. Several
basic questions can help us sort through what is valid and what is not. Among the most
important questions to ask are these:

o What was the purpose of the research? Research studies should evolve from a clearly

specified theory. Furthermore, we must take into account the specific hypothesis
that is being tested. Unless we know what hypothesis is being examined, we
cannot judge how successful a study has been.

How well was the study conducted? Consider who the participants were, how many
were involved, what methods were employed, and what problems the researcher
encountered in collecting the data. There are important differences, for example,
between a case study that reports the anecdotes of a handful of respondents and
a survey that collects data from several thousand people.

Ave the results presented fairly? Statements must be assessed on the basis of the
actual data they reflect and their logic. For instance, when the manufacturer of
car X boasts that “no other car has a better safety record than car X,” this does not
mean that car X is safer than every other car. It just means that no other car has
been proved safer, though many other cars could be just as safe as car X.
Expressed in the latter fashion, the finding doesn’t seem worth bragging about.
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These three basic questions can help you assess the validity of research findings you
come across—both within and outside the field of psychology. The more you know
how to evaluate research in general, the better you will be able to assess what the field
of psychology has to offer.

RECAP/EVALUATE/RETHINK

RECAP 3. Deception is one means experimenters can use to try to
eliminate participants” expectations. True or false?

What major issues confront psychologists conducting 4. A false treatment, such as a pill that has no significant

research?

* One of the key ethical principles followed by psycholo-
gists is that of informed consent. Participants must be in-
formed, before participation, about the basic outline of
the experiment and the risks and potential benefits of
their participation. (p. 49)

e Although the use of college students as participants
has the advantage of easy availability, there are draw-
backs, too. For instance, students do not necessarily
represent the population as a whole. The use of non-
human animals as participants may also have costs in
terms of the ability to generalize to humans, although
the benefits of using animals in research have been
profound. (p. 51)

* Experiments are subject to a number of biases, or threats.
Experimenter expectations can produce bias when an ex-
perimenter unintentionally transmits cues to participants
about her or his expectations regarding their behavior in
a given experimental condition. Participant expectations
can also bias an experiment. Among the tools experi-
menters use to help eliminate bias are placebos and
double-blind procedures. (p. 52)

EVALUATE

1. Ethical research begins with the concept of informed con-
sent. Before signing up to participate in an experiment,
participants should be informed of:

a. the procedure of the study, stated generally.
b. the risks that may be involved.

c. their right to withdraw at any time.

d. all of these.

. List three benefits of using animals in psychological
research.

chemical properties or active ingredient, is known as a

. A study has shown that men differ from women in their

preference for ice cream flavors. This study was based on
a sample of two men and three women. What might be
wrong with this study?

RETHINK

1.

A researcher strongly believes that college professors tend
to show female students less attention and respect in the
classroom than they show male students. He sets up an
experimental study involving observations of classrooms
in different conditions. In explaining the study to the pro-
fessors and the students who will participate, what steps
should the researcher take to eliminate experimental bias
based on both experimenter expectations and participant
expectations?

. From a research analyst’s perspective: You are hired to study

people’s attitudes toward welfare programs by developing
and circulating a questionnaire via the Internet. Is this
study likely to accurately reflect the views of the general
population? Why or why not?

Answers to Evaluate Questions
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informed consent p. 49
experimental bias p. 52
placebo p. 53
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Psychology on the Web

1. Identify a product or a service that is advertised on the Internet using broad, unspe-
cific claims, such as a weight-loss formula or a body-building method. Find at least
two advertisements on the Internet for that product or service, and evaluate the
claims they make according to the principles discussed in this group of modules.
Summarize the evidence that is presented for those claims, and describe a method
by which you might confirm the claims by using actual research.

2. Find a website that focuses on an important social issue (for example, urban violence,
gender differences in hiring or promotion, poverty), and locate descriptions of a
research study about the issue. Evaluate the study by identifying the hypotheses that
were tested, the methods used to test them, and the validity of the results that were
reported.

E pl |Og U e We have been discussing the ways in which psycholo-

gists seek to understand phenomena and answer
questions of interest. We examined the scientific method and its reliance on posing
good questions, creating productive theories, and crafting testable hypotheses. We also
looked at the basic methods psychologists use to conduct research studies and com-
pared correlational methods and experimental methods. Finally, we explored some of
the major challenges that psychologists have to deal with when conducting research,
including ethical considerations, the use of animals in research, and potential bias.

Before leaving this topic, reconsider the lack of bystander help in the case of
78-year-old Angel Torres, who was hit by a car and lay in the road, receiving no help
from bystanders. Reflect on the following questions in light of what you now know
about conducting psychological research.

1. Suppose you were interested in studying why a hit-and-run driver (like the one who
hit Torres) would leave the scene of an accident. What theory might you construct to
explain such behavior?

2. Design a correlational study to test one of your hypotheses. Which correlational
method(s) (archival research, naturalistic observation, survey research, case study)
would you use in your study?

3. Design an experimental study to test the same or another hypothesis. Describe the
experiment, including the participants, the experimental manipulation, the treatment,
and the independent and dependent variables.
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Prologue Brain Diet

Carol Poe, a 60-year-old grandmother from West
Virginia, was the second person to receive a new
obesity treatment called deep brain stimulation.
The procedure involves inserting electrodes into
the brain to deliver tiny bursts of electricity to
alter the patient’s behavior. With obese patients,
the idea is to target the hypothalamus, the area of
the brain that controls our desire to eat. It works by
making the patient feel full.

During the surgery, Carol was asked if she felt hungry or not
to help pinpoint the correct position for the electrodes. “l was
actually able to experience feelings of hunger and of fullness
while the neurosurgeon experimented with the best place to put
the electrodes,” Carol explained. “Once the electrodes were in the
right place, my desire to eat went away. It was amazing going
from feeling hungry to feeling full. I'm delighted with what’s
happened so far. Now I'm hoping to start losing some serious
weight.” (Halle, 2009)

Carol Poe had an experience that is difficult even to imagine: She
experienced physiological sensations of hunger and fullness that
were triggered by direct stimulation of her brain, rather than by
the parts of the body where food was being digested.

The ability of surgeons to identify and stimulate such specific
areas of the brain is little short of miraculous. The greater miracle,
though, is the brain itself. An organ roughly half the size of a loaf
of bread, the brain controls our behavior through every waking
and sleeping moment. Our movements, thoughts, hopes,
aspirations, dreams—our very awareness that we are human—all
depend on the brain and the nerves that extend throughout the
body, constituting the nervous system.

Because of the importance of the nervous system in control-
ling behavior, and because humans at their most basic level are
biological beings, many researchers in psychology and other
fields as diverse as computer science, zoology, and medicine
have made the biological underpinnings of behavior their
specialty. These experts collectively are called neuroscientists
(Beatty, 2000; Cartwright, 2006; Gazzaniga, Ivry, & Mangun, 2002;
Posner & DiGiorlamo, 2000).

Psychologists who specialize in considering the ways in which
the biological structures and functions of the body affect
behavior are known as behavioral neuroscientists (or biopsy-
chologists). They seek to answer several key questions: How does

60

the brain control the voluntary and involuntary functioning of
the body? How does the brain communicate with other parts

of the body? What is the physical structure of the brain, and how
does this structure affect behavior? Are psychological disorders
caused by biological factors, and how can such disorders be
treated?

As you consider the biological processes that we discuss in
this chapter, keep in mind the reason why behavioral neuro-
science is an essential part of psychology: Our understanding of
human behavior requires knowledge of the brain and other
parts of the nervous system. Biological factors are central to our
sensory experiences, states of consciousness, motivation and
emotion, development throughout the life span, and physical
and psychological health. Furthermore, advances in behavioral
neuroscience have led to the creation of drugs and other treat-
ments for psychological and physical disorders. In short, we
cannot understand behavior without understanding our biological
makeup (Compagni & Manderscheid, 2006; Kosslyn et al., 2002;
Plomin, 2003).

behavioral neuroscientists (or biopsychologists) Psychologists who
specialize in considering the ways in which the biological structures
and functions of the body affect behavior.



MODULE 7

Neurons: The Basic
Elements of Behavior

Watching Serena Williams hit a stinging backhand, Dario Vaccaro dance a complex
ballet routine, or Derek Jeter swing at a baseball, you may have marveled at the
complexity—and wondrous abilities—of the human body. But even the most every-
day tasks, such as pouring a cup of coffee or humming a tune, depend on a sophis-
ticated sequence of events in the body that is itself truly impressive.

The nervous system is the pathway for the instructions that permit our bodies
to carry out such precise activities. Here we look at the structure and function of
neurons, the cells that make up the nervous system, including the brain.

The Structure of the Neuron

Playing the piano, driving a car, or hitting a tennis ball depends, at one level, on
exact muscle coordination. But if we consider how the muscles can be activated so
precisely, we see that more fundamental processes are involved. For the muscles to
produce the complex movements that make up any meaningful physical activity, the
brain has to provide the right messages to them and coordinate those messages.

Such messages—as well as those which enable us to think, remember, and
experience emotion—are passed through specialized cells called neurons. Neurons,
or nerve cells, are the basic elements of the nervous system. Their quantity is
staggering—perhaps as many as 1 trillion neurons throughout the body are involved
in the control of behavior (Boahen, 2005).

Although there are several types of neurons, they all have a similar structure, as
illustrated in Figure 1. Like most cells in the body, neurons have a cell body that con-
tains a nucleus. The nucleus incorporates the hereditary material that determines how
a cell will function. Neurons are physically held in place by glial cells. Glial cells provide
nourishment to neurons, insulate them, help repair damage, and generally support
neural functioning (Bassotti et al., 2007; Fields, 2004; Kettenmann & Ransom, 2005).

In contrast to most other cells, however, neurons have a distinctive feature: the
ability to communicate with other cells and transmit information across relatively
long distances. Many of the body’s neurons receive signals from the environment or
relay the nervous system’s messages to muscles and other target cells, but the vast
majority of neurons communicate only with other neurons in the elaborate informa-
tion system that regulates behavior.

As shown in Figure 1, a neuron has a cell body with a cluster of fibers called
dendrites at one end. Those fibers, which look like the twisted branches of a tree,
receive messages from other neurons. On the opposite side of the cell body is a long,
slim, tubelike extension called an axon. The axon carries messages received by the
dendrites to other neurons. The axon is considerably longer than the rest of the
neuron. Although most axons are several millimeters in length, some are as long as
3 feet. Axons end in small bulges called terminal buttons, which send messages to
other neurons.

The messages that travel through a neuron are electrical in nature. Although
there are exceptions, those electrical messages, or impulses, generally move across
neurons in one direction only, as if they were traveling on a one-way street. Impulses

Key Concepts

Why do psychologists study
the brain and the nervous
system?

What are the basic elements
of the nervous system?

How does the nervous system
communicate electrical and
chemical messages from one
part to another?

neurons Nerve cells, the basic
elements of the nervous system.

dendrite A cluster of fibers at one end
of a neuron that receives messages
from other neurons.

axon The part of the neuron that
carries messages destined for other
neurons.

terminal buttons Small bulges at the
end of axons that send messages to
other neurons.
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7 Dendrites

@ Axon (inside myelin sheath)

Cell body Myelin sheath

ATerminal buttons

FIGURE 1 The primary components of the specialized cell called the neuron, the basic element
of the nervous system. A neuron, like most types of cells in the body, has a cell body, but it also
contains structures that carry messages: the dendrites, which receive messages from other
neurons, and the axon, which carries messages to other neurons or body cells. In this neuron,
as in most neurons, the axon is protected by the sausage-like myelin sheath. What advantages
does the treelike structure of the neuron provide?

tudy Alert

Remember that dendrites
detect messages from other

neurons; axons carry follow a route that begins with the dendrites, continues into the cell body, and leads
signals away from the cell ultimately along the tubelike extension, the axon, to adjacent neurons.
body. To prevent messages from short-circuiting one another, axons must be insulated
in some fashion (just as electrical wires must be insulated). Most axons are insulated
myelin sheath A protective coat of fat by a myelin sheath, a protective coating of fat and protein that wraps around the
and protein that wraps around the axon. ~ axon like the casing on links of sausage.

The myelin sheath also serves to increase the velocity with which electrical
impulses travel through axons. Those axons that carry the most important and
most urgently required information have the greatest concentrations of myelin. If
your hand touches a painfully hot stove, for example, the information regarding
the pain is passed through axons in the hand and arm that have a relatively thick
coating of myelin, speeding the message of pain to the brain so that you can react
instantly.

How Neurons Fire

Like a gun, neurons either fire—that is, transmit an electrical impulse along the
axon—or don’t fire. There is no in-between stage, just as pulling harder on a gun

all-or-none law The rule that neurons trigger doesn’t make the bullet travel faster. Similarly, neurons follow an all-or-none

are either on or off. law: They are either on or off, with nothing in between the on state and the off state.
Once there is enough force to pull the trigger, a neuron fires.

resting state The state in which there Before a neuron is triggered—that is, when it is in a resting state—it has a

is a negative electrical charge of about negative electrical charge of about —70 millivolts (a millivolt is one Yi,000 of a volt).

—70 millivolts within a neuron. This charge is caused by the presence of more negatively charged ions within the

neuron than outside it. (An ion is an atom that is electrically charged.) You might
think of the neuron as a miniature battery in which the inside of the neuron repre-
sents the negative pole and the outside represents the positive pole.
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When a message arrives at a neuron, gates along the cell membrane open
briefly to allow positively charged ions to rush in at rates as high as 100 million
ions per second. The sudden arrival of these positive ions causes the charge
within the nearby part of the cell to change momentarily from negative to posi-
tive. When the positive charge reaches a critical level, the “trigger” is pulled, and
an electrical impulse, known as an action potential, travels along the axon of the
neuron (see Figure 2).

The action potential moves from one end of the axon to the other like a flame
moving along a fuse. As the impulse travels along the axon, the movement of ions
causes a change in charge from negative to positive in successive sections of the axon
(see Figure 3) on page 64. After the impulse has passed through a particular section
of the axon, positive ions are pumped out of that section, and its charge returns to
negative while the action potential continues to move along the axon.

Just after an action potential has passed through a section of the axon, the cell
membrane in that region cannot admit positive ions again for a few milliseconds,
and so a neuron cannot fire again immediately no matter how much stimulation it
receives. It is as if the gun has to be reloaded after each shot. There then follows a
period in which, though it is possible for the neuron to fire, a stronger stimulus is
needed than would be if the neuron had reached its normal resting state. Eventually,
though, the neuron is ready to fire once again.

These complex events can occur at dizzying speeds, although there is great
variation among different neurons. The particular speed at which an action poten-
tial travels along an axon is determined by the axon’s size and the thickness of
its myelin sheath. Axons with small diameters carry impulses at about 2 miles
per hour; longer and thicker ones can average speeds of more than 225 miles per
hour.

Neurons differ not only in terms of how quickly an impulse moves along the
axon but also in their potential rate of firing. Some neurons are capable of firing
as many as 1,000 times per second; others fire at much slower rates. The intensity
of a stimulus determines how much of a neuron’s potential firing rate is reached.
A strong stimulus, such as a bright light or a loud sound, leads to a higher rate of
firing than a less intense stimulus does. Thus, even though all impulses move at
the same strength or speed through a particular axon—because of the all-or-none

FIGURE 2 Movement of an action
potential along an axon. Just before
Time 1, positively charged ions enter
the cell membrane, changing the charge
in the nearby part of the axon from
negative to positive and triggering an
action potential. The action potential
travels along the axon, as illustrated in
the changes occurring from Time 1 to
Time 3 (from top to bottom in this
drawing). Immediately after the action
potential has passed through a section
of the axon, positive ions are pumped
out, restoring the charge in that section
to negative. The change in voltage
illustrated at the top of the axon can be
seen in greater detail in Figure 3.
(Source: Stevens, 1979.)

action potential An electric nerve
impulse that travels through a
neuron’s axon when it is set off by
a “trigger,” changing the neuron’s
charge from negative to positive.
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Neuron
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mirror neurons Specialized neurons
that fire not only when a person enacts
a particular behavior, but also when a
person simply observes another
individual carrying out the same
behavior.
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FIGURE 3 Changes in the electrical charge in a neuron during the passage of an action
potential. In its normal resting state, a neuron has a negative charge of about =70 millivolts.
When an action potential is triggered, however, the charge becomes positive, increasing from
around —70 millivolts to about +40 millivolts. Following the passage of the action potential, the
charge becomes even more negative than it is in its typical resting state. It is not until the charge
returns to its normal resting state that the neuron will be fully ready to be triggered once again.

law—there is variation in the frequency of impulses, providing a mechanism by
which we can distinguish the tickle of a feather from the weight of someone stand-
ing on our toes.

MIRROR NEURONS

Although all neurons operate through the firing of action potentials, there is signifi-
cant specialization among different types of neurons. For example, in the last decade,
neuroscientists have discovered the existence of mirror neurons, neurons that fire
not only when a person enacts a particular behavior but also when a person simply
observes another individual carrying out the same behavior (Falck-Ytter, 2006; Lepage
& Theoret, 2007; Schulte-Ruther et al., 2007).

Mirror neurons may help explain how (and why) humans have the capacity to
understand others” intentions. Specifically, mirror neurons may fire when we view
someone doing something, helping us to predict what their goals are and what they
may do next.

The discovery of mirror neurons suggests that the capacity of even young
children to imitate others may be an inborn behavior. Furthermore, mirror neurons
may be at the root of empathy—those feelings of concern, compassion, and sympa-
thy for others—and even the development of language in humans (Iacoboni, 2009;
Ramachandra, 2009; Triesch, Jasso, & Deak, 2007).
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Where Neurons Meet:
ridging th
If you have looked inside a computer, you've seen that each part is physically con-
nected to another part. In contrast, evolution has produced a neural transmission
system that at some points has no need for a structural connection between its com-
ponents. Instead, a chemical connection bridges the gap, known as a synapse, between
two neurons (see Figure 4). The synapse is the space between two neurons where
the axon of a sending neuron communicates with the dendrites of a receiving neuron
by using chemical messages (Dean & Dresbach, 2006; Fanselow & Poulos, 2005).
When a nerve impulse comes to the end of the axon and reaches a terminal

button, the terminal button releases a chemical courier called a neurotransmitter.
Neurotransmitters are chemicals that carry messages across the synapse to a dendrite

Step |:Neurotransmitters Step 3: Neurotransmitters

are produced and stored travel across the synapse to

in the axon. receptor sites on another
neuron’s dendrite.

Neurotransmitter

synapse The space between two
neurons where the axon of a sending
neuron communicates with the
dendrites of a receiving neuron by
using chemical messages.

neurotransmitters Chemicals that
carry messages across the synapse to
the dendrite (and sometimes the cell
body) of a receiver neuron.
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FIGURE 4 A synapse is the junction between an axon and a dendrite. The gap between
the axon and the dendrite is bridged by chemicals called neurotransmitters (Mader, 2000). In
(a) read Step 1 through Step 4 to follow this process. (b) Just as the pieces of a jigsaw puzzle
can fit in only one specific location in a puzzle, each kind of neurotransmitter has a distinctive
configuration that allows it to fit into a specific type of receptor cell (Johnson, 2000). Why is it
advantageous for axons and dendrites to be linked by temporary chemical bridges rather
than by the hard wiring typical of a radio connection or telephone hookup?

Neurotransmitter

(b)
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y Study Alert
Remember this key fact:
Messages inside neurons
are transmitted in electrical
form, whereas messages
traveling between neurons
travel via chemical means.

excitatory message A chemical
message that makes it more likely
that a receiving neuron will fire and
an action potential will travel down
its axon.

inhibitory message A chemical
message that prevents or decreases
the likelihood that a receiving neuron
will fire.

reuptake The reabsorption of neuro-
transmitters by a terminal button.

(and sometimes the cell body) of a receiving neuron. Like a boat that ferries pas-
sengers across a river, these chemical messengers move toward the shorelines of
other neurons. The chemical mode of message transmission that occurs between neu-
rons is strikingly different from the means by which communication occurs inside
neurons: Although messages travel in electrical form within a neuron, they move
between neurons through a chemical transmission system.

There are several types of neurotransmitters, and not all neurons are capable of
receiving the chemical message carried by a particular neurotransmitter. In the same
way that a jigsaw puzzle piece can fit in only one specific location in a puzzle, each
kind of neurotransmitter has a distinctive configuration that allows it to fit into a
specific type of receptor site on the receiving neuron (see Figure 4b). It is only when
a neurotransmitter fits precisely into a receptor site that successful chemical com-
munication is possible.

If a neurotransmitter does fit into a site on the receiving neuron, the chemical
message it delivers is basically one of two types: excitatory or inhibitory. Excitatory
messages make it more likely that a receiving neuron will fire and an action poten-
tial will travel down its axon. Inhibitory messages, in contrast, do just the opposite;
they provide chemical information that prevents or decreases the likelihood that the
receiving neuron will fire.

Because the dendrites of a neuron receive both excitatory and inhibitory mes-
sages simultaneously, the neuron must integrate the messages by using a kind of
chemical calculator. Put simply, if the excitatory messages (“Fire!”) outnumber the
inhibitory ones (“Don’t fire!”), the neuron fires. In contrast, if the inhibitory messages
outnumber the excitatory ones, nothing happens, and the neuron remains in its rest-
ing state (Flavell et al., 2006; Mel, 2002; Rapport, 2005).

If neurotransmitters remained at the site of the synapse, receiving neurons would
be awash in a continual chemical bath, producing constant stimulation or constant
inhibition of the receiving neurons—and effective communication across the synapse
would no longer be possible. To solve this problem, neurotransmitters are either
deactivated by enzymes or—more commonly—reabsorbed by the terminal button in
an example of chemical recycling called reuptake. Like a vacuum cleaner sucking up
dust, neurons reabsorb the neurotransmitters that are now clogging the synapse. All
this activity occurs at lightning speed, with the process taking just several millisec-
onds (Helmuth, 2000; Holt & Jahn, 2004).

Our understanding of the process of reuptake has permitted the development of
a number of drugs used in the treatment of psychological disorders. As we discuss
later in the book, some antidepressant drugs, called SSRIs, or selective serotonin reup-
take inhibitors, permit certain neurotransmitters to remain active for a longer period
at certain synapses in the brain, thereby reducing the symptoms of depression (Mont-
gomery, 2006; Ramos, 2006).

Neurotransmitters:

Neurotransmitters are a particularly important link between the nervous system and
behavior. Not only are they important for maintaining vital brain and body functions,
a deficiency or an excess of a neurotransmitter can produce severe behavior dis-
orders. More than a hundred chemicals have been found to act as neurotransmitters,
and neuroscientists believe that more may ultimately be identified (Penney, 2000;
Schmidt, 2006).

Neurotransmitters vary significantly in terms of how strong their concentration
must be to trigger a neuron to fire. Furthermore, the effects of a particular neurotrans-
mitter vary, depending on the area of the nervous system in which it is produced.
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Neurotransmitter

Name Location Effect Function
Acetylcholine (ACh) Brain, spinal cord, peripheral Excitatory in brain and Muscle movement,
nervous system, especially autonomic nervous cognitive functioning
some organs of the system; inhibitory
parasympathetic nervous elsewhere
system
Glutamate Brain, spinal cord Excitatory Memory
Dopamine pathways Gamma-amino Brain, spinal cord Main inhibitory Eating, aggression, sleeping
butyric acid (GABA) neurotransmitter
Serotonin pathways Dopamine (DA) Brain Inhibitory or excitatory Movement control,
pleasure and reward,
attention
Serotonin Brain, spinal cord Inhibitory Sleeping, eating, mood,

pain, depression

Endorphins Brain, spinal cord Primarily inhibitory, Pain suppression,
except in hippocampus pleasurable feelings,
appetites, placebos

FIGURE 5 Major neurotransmitters.

The same neurotransmitter, then, can act as an excitatory message to a neuron located
in one part of the brain and can inhibit firing in neurons located in another part.
(The major neurotransmitters and their effects are described in Figure 5.)

One of the most common neurotransmitters is acetylcholine (or ACh, its chemical
symbol), which is found throughout the nervous system. ACh is involved in our
every move, because—among other things—it transmits messages relating to our
skeletal muscles. ACh is also involved in memory capabilities, and diminished pro-
duction of ACh may be related to Alzheimer’s disease (Bazalakova et al., 2007; Mohapel
et al., 2005).

Another common excitatory neurotransmitter, glutamate, plays a role in memory.
Memories appear to be produced by specific biochemical changes at particular syn-
apses, and glutamate, along with other neurotransmitters, plays an important role in
this process (Carvalho, 2006; Riedel, Platt, & Micheau, 2003; Winters & Bussey, 2005).

Gamma-amino butyric acid (GABA), which is found in both the brain and the spi-
nal cord, appears to be the nervous system’s primary inhibitory neurotransmitter. It
moderates a variety of behaviors, ranging from eating to aggression. Several common
substances, such as the tranquilizer Valium and alcohol, are effective because they
permit GABA to operate more efficiently (Akirav, Raizel, & Maroun, 2006; Ball, 2004;
Criswell et al., 2008; Lobo & Harris, 2008).

Another major neurotransmitter is dopamine (DA), which is involved in move-
ment, attention, and learning. The discovery that certain drugs can have a significant TUE MICHALL ). FOUNDATION FOR
effect on dopamine release has led to the development of effective treatments for a FOX errrore
wide variety of physical and mental ailments. For instance, Parkinson’s disease, from
which actor Michael J. Fox suffers, is caused by a deficiency of dopamine in the brain. ~ Michael J. Fox suffers from Parkinson’s
Techniques for increasing the production of dopamine in Parkinson’s patients are  disease, and has become a strong
proving effective (Antonini & Barone, 2008; Iversen & Iversen, 2007; Willis, 2005). advocate for research into the disorder.
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In other instances, overproduction of dopamine produces negative consequences.
For example, researchers have hypothesized that schizophrenia and some other
severe mental disturbances are affected or perhaps even caused by the presence of
unusually high levels of dopamine. Drugs that block the reception of dopamine
reduce the symptoms displayed by some people diagnosed with schizophrenia (Di
Forti, Lappin, & Murray, 2007; Howes & Kapur, 2009; Murray, Lappin, & Di Forti,
2008).

Another neurotransmitter, serotonin, is associated with the regulation of sleep,
eating, mood, and pain. A growing body of research points toward a broader role
for serotonin, suggesting its involvement in such diverse behaviors as alcoholism,
depression, suicide, impulsivity, aggression, and coping with stress (Carillo et al.,
2009; Murphy, Lappin, & Di Forti, 2008; Popa et al., 2008).

Endorphins, another class of neurotransmitters, are a family of chemicals pro-
duced by the brain that are similar in structure to painkilling drugs such as mor-
phine. The production of endorphins reflects the brain’s effort to deal with pain as
well as to elevate mood.

Endorphins also may produce the euphoric feelings that runners sometimes
experience after long runs. The exertion and perhaps the pain involved in a long run
may stimulate the production of endorphins, ultimately resulting in what has been
called “runner’s high” (Kolata, 2002; Pert, 2002; Stanojevic, Mitic, & Vujic, 2007).

Endorphin release might also explain other phenomena that have long puzzled
psychologists. For example, the act of taking placebos (pills or other substances that
contain no actual drugs but that patients believe will make them better) may induce
the release of endorphins, leading to the reduction of pain (Crum & Langer, 2007;
Rajagopal, 2006; Wager, 2005).
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RECAP/EVALUATE/RETHINK

RECAP * Endorphins, another type of neurotransmitter, are
related to the reduction of pain. Endorphins aid in the
production of a natural painkiller and are probably
responsible for creating the kind of euphoria that joggers
sometimes experience after running. (p. 68)

Why do psychologists study the brain and nervous system?

* A full understanding of human behavior requires knowl-
edge of the biological influences underlying that behav-
ior, especially those originating in the nervous system.
Psychologists who specialize in studying the effects of
biological structures and functions on behavior are EVALUATE

known as behavioral neuroscientists. (p- 60) 1. The___ isthe fundamental element of the nervous

What are the basic elements of the nervous system? system.

* Neurons, the most basic elements of the nervous system,
carry nerve impulses from one part of the body to an-
other. Information in a neuron generally follows a route
that begins with the dendrites, continues into the cell
body, and leads ultimately down the tubelike extension,
the axon. (p. 61)

How does the nervous system communicate electrical and

chemical messages from one part to another?

* Most axons are insulated by a coating called the myelin
sheath. When a neuron receives a message to fire, it
releases an action potential, an electric charge that travels
through the axon. Neurons operate according to an
all-or-none law: Either they are at rest, or an action
potential is moving through them. There is no in-between
state. (p. 62)

* Once a neuron fires, nerve impulses are carried to other
neurons through the production of chemical substances,
neurotransmitters, that actually bridge the gaps—known
as synapses—between neurons. Neurotransmitters may
be either excitatory, telling other neurons to fire, or
inhibitory, preventing or decreasing the likelihood of
other neurons firing. (p. 65)

2. Neurons receive information through their
and send messages through their .

3. Just as electrical wires have an outer coating, axons are in-
sulated by a coating called the .

4. The gap between two neurons is bridged by a chemical
connection called a .

5. Endorphins areonekindof | the chemical
“messengers” between neurons.

RETHINK

1. How might psychologists use drugs that mimic the effects
of neurotransmitters to treat psychological disorders?

2. From the perspective of a health care provider: How would
you explain the placebo effect and the role of endorphins
to patients who wish to try unproven treatment methods
that they find on the Web?

Answers to Evaluate Questions
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behavioral neuroscientists axon p. 61 resting state p. 62 neurotransmitters p. 65
(or biopsychologists) p. 60 terminal buttons p. 61 action potential p. 63 excitatory message p. 66
neurons p. 61 myelin sheath p. 62 mirror neurons p. 64 inhibitory message p. 66

dendrite p. 61 all-or-none law p. 62 synapse p. 65 reuptake p. 66



MODULE 8

The Nervous System
and the Endocrine System:
Communicating Within the Body

Key Concepts

How are the structures of
the nervous system linked?

How does the endocrine
system affect behavior?

central nervous system (CNS)
The part of the nervous system that
includes the brain and spinal cord.

spinal cord Abundle of neurons that
leaves the brain and runs down the
length of the back and is the main
means for transmitting messages
between the brain and the body.

reflex An automatic, involuntary
response to an incoming stimulus.
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In light of the complexity of individual neurons and the neurotransmission process,
it should come as no surprise that the connections and structures formed by the
neurons are complicated. Because each neuron can be connected to 80,000 other
neurons, the total number of possible connections is astonishing. For instance, esti-
mates of the number of neural connections within the brain fall in the neighborhood
of 10 quadrillion—a 1 followed by 16 zeros—and some experts put the number even
higher. However, connections among neurons are not the only means of communi-
cation within the body; as we’ll see, the endocrine system, which secretes chemical
messages that circulate through the blood, also communicates messages that influ-
ence behavior and many aspects of biological functioning (Kandel, Schwartz, &
Jessell, 2000; Forlenza & Baum, 2004; Boahen, 2005).

The Nervous System:

Linking Neurons

Whatever the actual number of neural connections, the human nervous system has
both logic and elegance. We turn now to a discussion of its basic structures.

CENTRAL AND PERIPHERAL NERVOUS SYSTEMS

As you can see from the schematic representation in Figure 1, the nervous system is
divided into two main parts: the central nervous system and the peripheral nervous
system. The central nervous system (CNS) is composed of the brain and spinal cord.
The spinal cord, which is about the thickness of a pencil, contains a bundle of neu-
rons that leaves the brain and runs down the length of the back (see Figure 2). As
you can see in Figure 1, the spinal cord is the primary means for transmitting mes-
sages between the brain and the rest of the body.

However, the spinal cord is not just a communication channel. It also controls
some simple behaviors on its own, without any help from the brain. An example is
the way the knee jerks forward when it is tapped with a rubber hammer. This
behavior is a type of reflex, an automatic, involuntary response to an incoming
stimulus. A reflex is also at work when you touch a hot stove and immediately
withdraw your hand. Although the brain eventually analyzes and reacts to the sit-
uation (“Ouch—hot stove—pull away!”), the initial withdrawal is directed only by
neurons in the spinal cord.
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The Nervous System

Consists of the brain and the neurons
extending throughout the body

=
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FIGURE 1 A schematic diagram of the relationship of the parts of the nervous system.

FIGURE 2 The central nervous system
Peripheral nervous consists of the brain and spinal cord,
system .

and the peripheral nervous system
encompasses the network of nerves
connecting the brain and spinal cord to
other parts of the body.

Central nervous
system

Spinal
nerves

} Study Alert

Use Figures 1 and 2 to learn
the components of the
_ central and peripheral
© nervous systems.
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sensory (afferent) neurons Neurons
that transmit information from the
perimeter of the body to the central
nervous system.

motor (efferent) neurons Neurons
that communicate information from
the nervous system to muscles and
glands.

interneurons Neurons that connect
sensory and motor neurons, carrying
messages between the two.

peripheral nervous system The part
of the nervous system that includes the
autonomic and somatic subdivisions;
made up of neurons with long axons
and dendrites, it branches out from the
spinal cord and brain and reaches the
extremities of the body.

somatic division The part of the
peripheral nervous system that
specializes in the control of voluntary
movements and the communication of
information to and from the sense
organs.

autonomic division The part of the
peripheral nervous system that
controls involuntary movement of the
heart, glands, lungs, and other organs.

sympathetic division The part of the
autonomic division of the nervous
system that acts to prepare the body
for action in stressful situations, engag-
ing all the organism’s resources to
respond to a threat.

parasympathetic division The part of
the autonomic division of the nervous
system that acts to calm the body after
an emergency has ended.

Three kinds of neurons are involved in reflexes. Sensory (afferent) neurons
transmit information from the perimeter of the body to the central nervous system.
Motor (efferent) neurons communicate information from the nervous system to
muscles and glands. Interneurons connect sensory and motor neurons, carrying mes-
sages between the two.

The importance of the spinal cord and reflexes is illustrated by the outcome of
accidents in which the cord is injured or severed. In some cases, injury results in
quadriplegia, a condition in which voluntary muscle movement below the neck is lost.
In a less severe but still debilitating condition, paraplegia, people are unable to vol-
untarily move any muscles in the lower half of the body.

As suggested by its name, the peripheral nervous system branches out from the
spinal cord and brain and reaches the extremities of the body. Made up of neurons
with long axons and dendrites, the peripheral nervous system encompasses all the
parts of the nervous system other than the brain and spinal cord. There are two major
divisions—the somatic division and the autonomic division—both of which connect
the central nervous system with the sense organs, muscles, glands, and other organs.
The somatic division specializes in the control of voluntary movements—such as the
motion of the eyes to read this sentence or those of the hand to turn this page—and
the communication of information to and from the sense organs. The autonomic
division controls the parts of the body that keep us alive—the heart, blood vessels,
glands, lungs, and other organs that function involuntarily without our awareness.
As you are reading at this moment, the autonomic division of the peripheral nervous
system is pumping blood through your body, pushing your lungs in and out, and
overseeing the digestion of your last meal.

ACTIVATING THE DIVISIONS
OF THE AUTONOMIC NERVOUS SYSTEM

The autonomic division plays a particularly crucial role during emergencies. Suppose
that as you are reading you suddenly sense that a stranger is watching you through
the window. As you look up, you see the glint of something that might be a knife.
As confusion clouds your mind and fear overcomes your attempts to think rationally,
what happens to your body? If you are like most people, you react immediately on
a physiological level. Your heart rate increases, you begin to sweat, and you develop
goose bumps all over your body.

The physiological changes that occur during a crisis result from the activation of
one of the two parts of the autonomic nervous system: the sympathetic division.
The sympathetic division acts to prepare the body for action in stressful situations
by engaging all of the organism’s resources to run away or to confront the threat.
This is often called the “fight or flight” response.

In contrast, the parasympathetic division acts to calm the body after the emer-
gency has ended. When you find, for instance, that the stranger at the window is
actually your roommate, who has lost his keys and is climbing in the window to
avoid waking you, your parasympathetic division begins to take over, lowering your
heart rate, stopping your sweating, and returning your body to the state it was in
before you became alarmed. The parasympathetic division also directs the body to
store energy for use in emergencies.

The sympathetic and parasympathetic divisions work together to regulate many
functions of the body (see Figure 3). For instance, sexual arousal is controlled by the
parasympathetic division, but sexual orgasm is a function of the sympathetic divi-
sion. The sympathetic and parasympathetic divisions also are involved in a number
of disorders. For example, one explanation of documented examples of “voodoo
death”—in which a person is literally scared to death resulting from a voodoo
curse—may be produced by overstimulation of the sympathetic division due to
extreme fear (Sternberg, 2002).
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The Evolutionary Foundations

of the Nervous System

The complexities of the nervous system can be better understood if we take the
course of evolution into consideration. The forerunner of the human nervous system
is found in the earliest simple organisms to have a spinal cord. Basically, those organ-
isms were simple input-output devices: When the upper side of the spinal cord was
stimulated by, for instance, being touched, the organism reacted with a simple
response, such as jerking away. Such responses were completely a consequence of
the organism’s genetic makeup.

Over millions of years, the spinal cord became more specialized, and organisms
became capable of distinguishing between different kinds of stimuli and responding
appropriately to them. Ultimately, a portion of the spinal cord evolved into what we
would consider a primitive brain.

Today, the nervous system is hierarchically organized, meaning that relatively
newer (from an evolutionary point of view) and more sophisticated regions of the
brain regulate the older, and more primitive, parts of the nervous system. As we
move up along the spinal cord and continue upward into the brain, then, the func-
tions controlled by the various regions become progressively more advanced.

Why should we care about the evolutionary background of the human nervous
system? The answer comes from researchers working in the area of evolutionary
psychology, the branch of psychology that seeks to identify how behavior is influ-
enced and produced by our genetic inheritance from our ancestors.
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FIGURE 3 The major functions of

the autonomic nervous system. The
sympathetic division acts to prepare
certain organs of the body for stressful
situations, and the parasympathetic
division acts to calm the body after the
emergency has been passed. Can you
explain why each response of the
sympathetic division might be useful in
an emergency?

evolutionary psychology The branch
of psychology that seeks to identify
behavior patterns that are a result of
our genetic inheritance from our
ancestors.
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behavioral genetics The study of the
effects of heredity on behavior.

Evolutionary psychologists argue that the course of evolution is reflected in the
structure and functioning of the nervous system and that evolutionary factors con-
sequently have a significant influence on our everyday behavior. Their work, in
conjunction with the research of scientists studying genetics, biochemistry, and med-
icine, has led to an understanding of how our behavior is affected by heredity, our
genetically determined heritage. In fact, evolutionary psychologists have spawned
a new and increasingly influential field: behavioral genetics.

BEHAVIORAL GENETICS

Our evolutionary heritage manifests itself not only through the structure and func-
tioning of the nervous system but through our behavior as well. In the view of a
growing area of study, people’s personality and behavioral habits are affected in part
by their genetic heritage. Behavioral genetics is the study of the effects of heredity
on behavior. Behavioral genetics researchers are finding increasing evidence that cog-
nitive abilities, personality traits, sexual orientation, and psychological disorders are
determined to some extent by genetic factors (Ilies, Arvey, & Bouchard, 2006; Livesley
& Jang, 2008; Vernon et al., 2008).

Behavioral genetics lies at the heart of the nature-nurture question, one of the key
issues in the study of psychology. Although no one would argue that our behavior is
determined solely by inherited factors, evidence collected by behavioral geneticists
does suggest that our genetic inheritance predisposes us to respond in particular ways
to our environment, and even to seek out particular kinds of environments. For
instance, research indicates that genetic factors may be related to such diverse behav-
iors as level of family conflict, schizophrenia, learning disabilities, and general socia-
bility (Ball et al., 2008; Davis, Haworth, & Plomin, 2009; Lakhan & Vieira, 2009).

Furthermore, important human characteristics and behaviors are related to the
presence (or absence) of particular genes, the inherited material that controls the trans-
mission of traits. For example, researchers have found evidence that novelty-seeking
behavior is determined, at least in part, by a certain gene (Golimbet et al., 2007).

As we consider later in the book when we discuss human development, research-
ers have identified some 25,000 individual genes, each of which appears in a specific
sequence on a particular chromosome, a rod-shaped structure that transmits genetic
information across generations. In 2003, after a decade of effort, researchers identified
the sequence of the 3 billion chemical pairs that make up human DNA, the basic
component of genes. Understanding the basic structure of the human genome—the
“map” of humans’ total genetic makeup—brings scientists a giant step closer to
understanding the contributions of individual genes to specific human structures and
functioning (Andreasen, 2005; Dale & von Schantz, 2007; Plomin & Davis, 2009).

Molecular Genetics and Psychological Disorders Despite its relative infancy, the field
of behavioral genetics has already made substantial contributions to our understanding
of behavior. One branch of behavioral genetics, molecular genetics, seeks to identify
specific genes that are associated with behavior and, in particular, psychological dis-
orders. Genes that are physically close to one another on a particular chromosome tend
to be linked and inherited together. By finding genetic markers—genes with a known
location—that are linked to a disorder, scientists are beginning to learn how disorders
such as schizophrenia and depression develop and can potentially be treated.
Molecular geneticists have already found that the risk of developing autism (a
disorder that influences the development of language and effective social functioning)
is increased in the presence of a gene related to early brain development. Children with
this gene, a variation of the gene called HOXAI, are twice as likely to develop the
disorder as children who do not have this variant (Hyman, 2003; Gregg et al., 2007).
Yet having the variant gene does not always lead to autism. More than 99.5% of
people with the variant do not develop the disorder, and 60% of those with autism
do not have the variant. It is probable that autism, like other disorders with a genetic
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basis, is not triggered by the presence or absence of a single, particular gene. More
likely, it is produced by several genes in combination, as well as perhaps requiring
the presence of certain environmental influences, such as infection or brain injury.
The challenge for behavior geneticists, then, is not only to determine what genes are
responsible for particular behaviors but also to identify the environmental triggers
that activate those genes (Sen et al., 2007).

In examining the genetic roots of various behaviors, the study of behavior genet-
ics has stirred controversy. For instance, questions about the existence of genetic
influences on criminality, intelligence, and homosexuality raise considerable emotion.
Furthermore, it is unclear what the social and political consequences of discoveries
in behavioral genetics would be. Would finding a strong genetic basis for criminal
behavior lead to genetic screening and restricted civil rights for individuals having
“criminal” genes? Clearly, behavioral genetic discoveries could have an impact on a
number of important social issues (Wensley & King, 2008).

Behavioral Genetics, Gene Therapy, and Genetic Counseling Behavioral genetics
also holds the promise of developing new diagnostic and treatment techniques for
genetic deficiencies that can lead to physical and psychological difficulties. In gene
therapy, scientists inject into a patient’s bloodstream genes meant to cure a particular
disease. When the genes arrive at the site of defective genes that are producing the
illness, they trigger the production of chemicals that can treat the disease (Jaffé,
Prasad, & Larcher, 2006; Eberling et al., 2008; Isacson & Kordower, 2008).

The number of diseases that can be treated through gene therapy is growing, as
we will see when we discuss human development. For example, gene therapy is now
being used in experimental trials involving people with certain forms of cancer and
blindness (Hirschler, 2007; Nakamura, 2004; Wagner et al., 2004).

Advances in behavioral genetics also have led to the development of a profession
that did not exist several decades ago: genetic counseling. Genetic counselors help
people deal with issues related to inherited disorders. For example, genetic counselors
provide advice to prospective parents about the potential risks in a future pregnancy,
based on their family history of birth defects and hereditary illnesses. In addition, the
counselor considers the parents’” age and problems with children they already have.
They also can take blood, skin, and urine samples to examine specific chromosomes.

Scientists have already developed genetic tests to determine whether someone is
susceptible to certain types of cancer or heart disease, and it may not be long before
analysis of a drop of blood can indicate whether a child—or potentially an unborn
fetus—is susceptible to certain psychological disorders. How such knowledge will be
used is a source of considerable speculation and controversy, controversy that is certain
to grow as genetic testing becomes more common (Etchegary, 2004; Malpas, 2008).

The Endocrine System:
Of Chemicals and Glands

Another of the body’s communication systems, the endocrine system is a chemical
communication network that sends messages throughout the body via the blood-
stream. Its job is to secrete hormones, chemicals that circulate through the blood and
regulate the functioning or growth of the body. It also influences—and is influenced
by—the functioning of the nervous system. Although the endocrine system is not
part of the brain, it is closely linked to the hypothalamus.

As chemical messengers, hormones are like neurotransmitters, although their
speed and mode of transmission are quite different. Whereas neural messages are
measured in thousandths of a second, hormonal communications may take minutes
to reach their destination. Furthermore, neural messages move through neurons in

endocrine system A chemical
communication network that sends
messages throughout the body via the
bloodstream.

hormones Chemicals that circulate
through the blood and regulate the
functioning or growth of the body.
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Heart:

Anterior pituitary gland:
Produces 6 hormones
with diverse actions.

Hypothalamus:

Secretes several neurohormones that
stimulate or inhibit anterior pituitary
function.

—— Posterior pituitary gland:
Secretes oxytocin, which stimulates
uterine contractions during birth;also
secretes antidiuretic hormone, which

Makes atrial natriuretic peptide,
which lowers blood sodium.

Adrenal glands

Medulla:

Makes epinephrine and norepinephrine,
which mediate the “fight-or-flight”
response.

Cortex:

Makes aldosterone, which regulates
sodium and potassium balance in the
blood; also makes glucocorticoids (such
as cortisol), which regulate growth,
metabolism, development, immune
function, and the body’s response

to stress.

increases water retention in the kidney.

Pineal:
Makes melatonin, which regulates
daily rhythms.

Parathyroids (behind the thyroid):
Make parathyroid hormone, which
increases blood calcium.

Thyroid:
Regulates metabolic rate and growth.

Stomach and small intestine:

Liver and kidneys:
Secrete erythropoietin, which regulates
production of red blood cells.

Pancreas:

Secrete hormones that facilitate
digestion and regulate
pancreatic activity.

Makes insulin.

Adipose tissue:

Ovaries:

Produce estrogens such as
progesterone, which control
reproduction in females.

Produces adipokines (for example, leptin),
which regulate appetite and metabolic rate.

pituitary gland The major component
of the endocrine system, or “master
gland,” which secretes hormones that
control growth and other parts of the
endocrine system.

/Testes:

Produce androgens, such as
testosterone, which control
reproduction in males.

FIGURE 4 Location and function of the major endocrine glands. The pituitary gland controls
the functioning of the other endocrine glands and, in turn, is regulated by the hypothalamus.

specific lines (like a signal carried by wires strung along telephone poles), whereas
hormones travel throughout the body, similar to the way radio waves are transmit-
ted across the entire landscape. Just as radio waves evoke a response only when a
radio is tuned to the correct station, hormones flowing through the bloodstream
activate only those cells that are receptive and “tuned” to the appropriate hormonal
message.

A key component of the endocrine system is the tiny pituitary gland, which is
found near—and regulated by—the hypothalamus. The pituitary gland has some-
times been called the “master gland” because it controls the functioning of the rest
of the endocrine system. But the pituitary gland is more than just the taskmaster of
other glands; it has important functions in its own right. For instance, hormones
secreted by the pituitary gland control growth. Extremely short people and unusually
tall ones usually have pituitary gland abnormalities. Other endocrine glands, shown
in Figure 4, affect emotional reactions, sexual urges, and energy levels.
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Despite its designation as the “master gland,” the pituitary is actually a servant of
the brain, because the brain is ultimately responsible for the endocrine system’s func-
tioning. The brain maintains the internal balance of the body through the hypothalamus.

Individual hormones can wear many hats, depending on circumstances. For
example, the hormone oxytocin is at the root of many of life’s satisfactions and plea-
sures. In new mothers, oxytocin produces an urge to nurse newborn offspring. The
same hormone also seems to stimulate cuddling between species members. And—at
least in rats—it encourages sexually active males to seek out females more passion-
ately, and females to be more receptive to males’ sexual advances. There’s even evi-
dence that oxytocin is related to the development of trust in others, helping to grease
the wheels of effective social interaction (Kosfeld et al., 2005; Meinlschmidt & Heim,
2007; Guastella, Mitchell, & Dadds, 2008).

Although hormones are produced naturally by the endocrine system, the ingestion
of artificial hormones has proved to be both beneficial and potentially dangerous. For
example, before the early 2000s, physicians frequently prescribed hormone replacement
therapy (HRT) to treat symptoms of menopause in older women. However, because
recent research suggests that the treatment has potentially dangerous side effects, health
experts now warn that the dangers outweigh the benefits (Herrington & Howard, 2003).

The use of testosterone, a male hormone, and drugs known as steroids, which act
like testosterone, is increasingly common. For athletes and others who want to bulk
up their appearance, steroids provide a way to add muscle weight and increase
strength. However, these drugs can lead to heart attacks, strokes, cancer, and even
violent behavior, making them extremely dangerous. For example, in one infamous
case, professional wrestler Chris Benoit strangled his wife, suffocated his son, and
later hanged himself—acts that were attributed to his use of steroids (Klotz, 2006;
Pagonis, Angelopoulos, & Koukoulis, 2006; Sandomir, 2007).

Steroids can provide added muscle and
strength, but they have dangerous side
effects. A number of well-known
athletes in a variety of sports have been
accused of using the drugs illegally.

} Study Alert

The endocrine system pro-
duces hormones, chemicals
that circulate through the
body via the bloodstream.
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RECAP/EVALUATE/RETHINK

RECAP EVALUATE

How are the structures of the nervous system linked? 1. If you put your hand on a red-hot piece of metal, the

* The nervous system is made up of the central nervous
system (the brain and spinal cord) and the peripheral
nervous system. The peripheral nervous system is made
up of the somatic division, which controls voluntary
movements and the communication of information to
and from the sense organs, and the autonomic division,
which controls involuntary functions such as those of the
heart, blood vessels, and lungs. (p. 70)

¢ The autonomic division of the peripheral nervous
system is further subdivided into the sympathetic and
parasympathetic divisions. The sympathetic division
prepares the body in emergency situations, and the
parasympathetic division helps the body return to its
typical resting state. (p. 72)

immediate response of pulling it away would be an
example of a(n)

. The central nervous system is composed of the
and the 3

. In the peripheral nervous system, the
controls voluntary movements, whereas the
division controls organs that keep us alive and function
without our awareness.

. Maria saw a young boy run into the street and get hit by a
car. When she got to the fallen child, she was in a state of
panic. She was sweating, and her heart was racing. Her bi-
ological state resulted from the activation of what division
of the nervous system?

a. parasympathetic

division

¢ Evolutionary psychology, the branch of psychology that b. central
seeks to identify behavior patterns that are a result of c. sympathetic
our genetic inheritance, has led to increased under- 5. The emerging field of studies ways in which

standing of the evolutionary basis of the structure and
organization of the human nervous system. Behavioral
genetics extends this study to include the evolutionary
and hereditary basis of human personality traits and
behavior. (p. 73)

How does the endocrine system affect behavior?

® The endocrine system secretes hormones, chemicals
that regulate the functioning of the body, via the
bloodstream. The pituitary gland secretes growth
hormones and influences the release of hormones by
other endocrine glands, and in turn is regulated by the
hypothalamus. (p. 75)

our genetic inheritance predisposes us to behave in certain
ways.

RETHINK

1.

In what ways is the “fight-or-flight” response helpful to
humans in emergency situations?

. From the perspective of a genetic counselor: How would you
explain the pros and cons of genetic counseling to some-
one who was interested in receiving genetic screening for
various diseases and disorders?

Answers to Evaluate Questions
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It is not much to look at. Soft, spongy, mottled, and pinkish-gray in color, it hardly
can be said to possess much in the way of physical beauty. Despite its physical
appearance, however, it ranks as the greatest natural marvel that we know and has
a beauty and sophistication all its own.

The object to which this description applies: the brain. The brain is responsible for
our loftiest thoughts—and our most primitive urges. It is the overseer of the intricate
workings of the human body. If one were to attempt to design a computer to mimic
the range of capabilities of the brain, the task would be nearly impossible; in fact, it
has proved difficult even to come close. The sheer quantity of nerve cells in the brain
is enough to daunt even the most ambitious computer engineer. Many billions of
neurons make up a structure weighing just 3 pounds in the average adult. However,
it is not the number of cells that is the most astounding thing about the brain but its
ability to allow the human intellect to flourish by guiding our behavior and thoughts.

We turn now to a consideration of the particular structures of the brain and the
primary functions to which they are related. However, a caution is in order. Although
we’ll discuss specific areas of the brain in relation to specific behaviors, this approach
is an oversimplification. No straightforward one-to-one correspondence exists
between a distinct part of the brain and a particular behavior. Instead, behavior is
produced by complex interconnections among sets of neurons in many areas of the
brain: Our behavior, emotions, thoughts, hopes, and dreams are produced by a vari-
ety of neurons throughout the nervous system working in concert.

Studying the Brain’s
Structure and Functions:

Spying on the Brain

The brain has posed a continual challenge to those who would study
it. For most of history, its examination was possible only after an indi-
vidual had died. Only then could the skull be opened and the brain
cut into without serious injury. Although informative, this procedure
could hardly tell us much about the functioning of the healthy brain.

Today, however, brain-scanning techniques provide a window
into the living brain. Using these techniques, investigators can take a
“snapshot” of the internal workings of the brain without having to
cut open a person’s skull. The most important scanning techniques,
illustrated in Figure 1 on page 80, are the electroencephalogram (EEG),
positron emission tomography (PET), functional magnetic resonance
imaging (fMRI), and transcranial magnetic stimulation imaging (TMS).

The electroencephalogram (EEG) records electrical activity in the
brain through electrodes placed on the outside of the skull. Although
traditionally the EEG could produce only a graph of electrical wave

How do researchers identify
the major parts and functions
of the brain?

What are the major parts of
the brain, and for what
behaviors is each part
responsible?

How do the two halves
of the brain operate inter-
dependently?

How can an understanding of
the nervous system help us
find ways to alleviate disease
and pain?

The brain (shown here in cross-section) may not be much to
look at, but it represents one of the great marvels of human
development. Why do most scientists believe that it will be
difficult, if not impossible, to duplicate the brain’s abilities?
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(a) EEG

(b) fMRI
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Remember that EEG, fMRI,
PET, and TMS differ in terms
of whether they examine
brain structures or brain
functioning.

FIGURE 1 Brain scans produced by different techniques. (a) A computer-produced EEG
image. (b) The fMRI scan uses a magnetic field to provide a detailed view of brain activity on
a moment-by-moment basis. (c) The PET scan displays the functioning of the brain at a given
moment. (d) Transcranial magnetic stimulation (TMS), the newest type of scan, produces a
momentary disruption in an area of the brain, allowing researchers to see what activities are
controlled by that area. TMS also has the potential to treat some psychological disorders.

patterns, new techniques are now used to transform the brain’s electrical activity into
a pictorial representation of the brain that allows more precise diagnosis of disorders
such as epilepsy and learning disabilities.

Functional magnetic resonance imaging (fMRI) scans provide a detailed, three-
dimensional computer-generated image of brain structures and activity by aiming a
powerful magnetic field at the body. With fMRI scanning, it is possible to produce
vivid, detailed images of the functioning of the brain.

Using fMRI scans, researchers are able to view features of less than a millimeter
in size and view changes occurring in intervals of %o of a second. For example, fMRI
scans can show the operation of individual bundles of nerves by tracing the flow of
blood, opening the way for improved diagnosis of ailments ranging from chronic back
pain to nervous system disorders such as strokes, multiple sclerosis, and Alzheimer’s.
Scans using fMRI are routinely used in planning brain surgery, because they can help
surgeons distinguish areas of the brain involved in normal and disturbed functioning
(Mazard et al., 2005; Quenot et al., 2005; D’Arcy et al., 2007).

Positron emission tomography (PET) scans show biochemical activity within the
brain at a given moment. PET scans begin with the injection of a radioactive (but
safe) liquid into the bloodstream, which makes its way to the brain. By locating
radiation within the brain, a computer can determine which are the more active
regions, providing a striking picture of the brain at work. For example, PET scans
may be used in cases of memory problems, seeking to identify the presence of brain
tumors (Gronholm et al., 2005; McMurtray et al., 2007).

Transcranial magnetic stimulation (TMS) is one of the newest types of scan. By
exposing a tiny region of the brain to a strong magnetic field, TMS causes a momen-
tary interruption of electrical activity. Researchers then are able to note the effects of
this interruption on normal brain functioning. The procedure is sometimes called a



“virtual lesion,” because it produces effects analogous to what would occur if areas
of the brain were physically cut. The enormous advantage of TMS, of course, is that
the virtual cut is only temporary. In addition to identifying areas of the brain that
are responsible for particular functions, TMS has the potential to treat certain kinds
of psychological disorders, such as depression and schizophrenia, by shooting brief
magnetic pulses through the brain (Fitzgerald & Daskalakis, 2008; Rado, Dowd, &
Janicak, 2008; Pallanti & Bernardi, 2009).

Future discoveries may yield even more sophisticated methods of examining the
brain. For example, the emerging field of optogenetics involves genetic engineering
and the use of special types of light to view individual circuits of neurons (Gradinaru
et al., 2009; Miesenbock, 2008).

Advances in our understanding of the brain also are paving the way for the
development of new methods for harnessing the brain’s neural signals. We consider
some of these intriguing findings in Applying Psychology in the 21st Century.

The Central Core;

1/ M n

Although the capabilities of the human brain far exceed those of the brain of any
other species, humans share some basic functions, such as breathing, eating, and
sleeping, with more primitive animals. Not surprisingly, those activities are directed
by a relatively primitive part of the brain. A portion of the brain known as the
central core (see Figure 2) is quite similar in all vertebrates (species with back-
bones). The central core is sometimes referred to as the “old brain,” because its
evolution can be traced back some 500 million years to primitive structures found
in nonhuman species.

If we were to move up the spinal cord from the base of the skull to locate the
structures of the central core of the brain, the first part we would come to would
be the hindbrain, which contains the medulla, pons, and cerebellum (see Figure 3 on
page 83). The medulla controls a number of critical body functions, the most impor-
tant of which are breathing and heartbeat. The pons comes next, joining the two
halves of the cerebellum, which lies adjacent to it. Containing large bundles of
nerves, the pons acts as a transmitter of motor information, coordinating muscles
and integrating movement between the right and left halves of the body. It is also
involved in regulating sleep.

The cerebellum is found just above the medulla and behind the pons. Without
the help of the cerebellum we would be unable to walk a straight line without stag-
gering and lurching forward, for it is the job of the cerebellum to control bodily
balance. It constantly monitors feedback from the muscles to coordinate their place-
ment, movement, and tension. In fact, drinking too much alcohol seems to depress
the activity of the cerebellum, leading to the unsteady gait and movement charac-
teristic of drunkenness. The cerebellum is also involved in several intellectual func-
tions, ranging from the analysis and coordination of sensory information to problem
solving (Bower & Parsons, 2003; Paquier & Marién, 2005; Vandervert, Schimpf, &
Liu, 2007).

The reticular formation extends from the medulla through the pons, passing
through the middle section of the brain—or midbrain—and into the front-most part
of the brain, called the forebrain. Like an ever-vigilant guard, the reticular formation
is made up of groups of nerve cells that can activate other parts of the brain imme-
diately to produce general bodily arousal. If, for example, we are startled by a loud
noise, the reticular formation can prompt a heightened state of awareness to deter-
mine whether a response is necessary. The reticular formation serves a different func-
tion when we are sleeping, seeming to filter out background stimuli to allow us to
sleep undisturbed.
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Cerebral cortex
(the “new brain”)

Central core

/

FIGURE 2 The major divisions of the
brain: the cerebral cortex and the
central core. (Source: Seeley, Stephens,
& Tate, 2000.)

central core The “old brain,” which
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(the “old brain”)

controls basic functions such as eating

and sleeping and is common to all
vertebrates.

cerebellum (ser-uh-BELL-um) The
part of the brain that controls bodily
balance.

reticular formation The part of the
brain extending from the medulla
through the pons and made up of

groups of nerve cells that can immedi-

ately activate other parts of the brain
to produce general bodily arousal.
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Mind over Cursor: Harnessing
Brainpower to Improve Lives

Hans-Peter Salzmann, a lawyer suffering
from Lou Gehrig’s disease, was locked
within his own body. Paralyzed by the dis-
ease and unable to eat, speak, or even
breathe on his own, he had to rely on a res-
pirator and a feeding tube to survive. Al-
though his mind functioned normally, he
was unable to communicate with the out-
side world.

All that changed, however, after Salz-
mann obtained an experimental device that
allows brain waves to be translated into
written communication. Using EEG scan-
ning techniques that react to the pattern of
brain waves originating in the brain, Salz-
mann learned to boost and curtail certain
types of brain waves. After hundreds of
hours of practice, he was able to select let-
ters that appear on a video screen. By
stringing letters together, he could spell out
messages. The process, which makes use of
brain waves called “slow cortical poten-
tials,” permitted Salzmann to communicate
effectively for the first time in years. Al-
though the method is slow and tedious—
Salzmann can produce only about two
characters per minute—it holds great
promise for people with spinal cord injuries
and diseases that have left them paralyzed
(Neumann & Birbaumer, 2004; Pollack,
2006; Hatsopoulos & Donoghue, 2009).

Neuroscience researchers are making re-
markable progress at developing this tech-
nology of thought-based interfaces. It’s not
ready to be put into widespread use, but
recent discoveries show how rapidly the
technology is developing. In one extraordi-
nary experiment, researchers implanted
freckle-sized electrodes onto the brains of
two monkeys at the motor cortex—the re-
gion of the brain responsible for voluntary
muscle movement. Each electrode con-
nected with 100 individual neurons in this
region. A computer wired to the electrodes
interpreted the signals coming from these
neurons and used the information to direct
the movement of a mechanical arm while
the monkeys” own arms were restrained
(Velliste et al., 2008).
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Brain scanning techniques allow people to communicate via brain waves alone.

The monkeys were initially “trained”
in the manipulation of the arm, using joy-
sticks at first and then using the brain in-
terface with additional computer guidance
(somewhat like using training wheels
while learning to ride a bicycle). Within
days, the monkeys were operating the
arm using just their thoughts with no ad-
ditional help. They sat in a chair and used
the arm to reach out and grab treats such
as grapes and marshmallows and bring
them to their mouths. This task required
them not only to move the arm through
space but also to manipulate the grip on
its end to seize the food and then to re-
lease it into their mouths.

While this much of a successful accom-
plishment was extraordinary by itself, the
progress didn’t stop there. The monkeys
actually proceeded to show the scientists a
new trick or two by becoming adept
enough with the brain interface to impro-
vise entirely unanticipated manipulations
of the mechanical arm, such as using it to

ETHINK

push food into their mouths as if it were
their own hand. This ability is an impor-
tant step forward, as any practical device
for assisting the disabled would have to be
able to be used in inventive ways in order
to provide for their unique needs in a natu-
ral way. No computer program alone can
anticipate every possible movement that
might be necessary, but the monkeys
showed that they could adapt the device to
serve their own goals (Carey, 2008; Velliste
et al., 2008).

Many hurdles remain before paralyzed
people will be using thought-controlled
devices routinely, particularly in terms of
the need for stable electrodes, wireless
communication, and portable translating
computers. But achievements such as this
give researchers hope that they are close to
overcoming the remaining challenges such
that one day—perhaps sooner than one
might expect—their seemingly wild dream
of giving new mobility to paralyzed people
will be realized (Stix, 2008).

syndrome?

* Why is it so important to develop a complex and very expensive means of com-
munication for the relatively small number of people who are living with locked-in
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Thalamus

Relay center for cortex;
handles incoming and
outgoing signals

Cerebral cortex

Corpus callosum
Bridge of fibers passing
information between the
two cerebral hemispheres

Midbrain

Hypothalamus
Responsible for regulating basic
biological needs: hunger, thirst,

Hippocampus temperature control

Amygdala Olfactory bulb

Pituitary gland
“Master” gland that regulates
other endocrine glands

Cerebellum
Controls bodily balance

Spinal cord
Responsible for communication
between brain and rest of body;
involved in simple reflexes

Pons
Involved in sleep and arousal

Medulla

Responsible for regulating largely
unconscious functions such as
breathing and circulation

FIGURE 3 The major structures in the brain. (Source: Brooker, Widmaier, Graham, & Stiling, 2008.)

Hidden within the forebrain, the thalamus acts primarily as a relay station for =~ thalamus The part of the brain located
information about the senses. Messages from the eyes, ears, and skin travel to the in the middle of the central core that
thalamus to be communicated upward to higher parts of the brain. The thalamus  acts primarily to relay information
also integrates information from higher parts of the brain, sorting it out so that it can  about the senses.
be sent to the cerebellum and medulla.

The hypothalamus is located just below the thalamus. Although tiny—about the = hypothalamus A tiny part of the
size of a fingertip—the hypothalamus plays an extremely important role. One of its  brain, located below the thalamus, that

major functions is to maintain homeostasis, a steady internal environment for the body. = maintains homeostasis and produces
The hypothalamus helps provide a constant body temperature and monitors the  and regulates vital behavior, such as
amount of nutrients stored in the cells. A second major function is equally important: ~ eating, drinking, and sexual behavior.

the hypothalamus produces and regulates behavior that is critical to the basic sur-
vival of the species, such as eating, self-protection, and sex.

The Limbic System:
Beyond the Central Core

In an eerie view of the future, science fiction writers have suggested that people
someday will routinely have electrodes implanted in their brains. Those electrodes
will permit them to receive tiny shocks that will produce the sensation of pleasure
by stimulating certain centers of the brain. When they feel upset, people will simply
activate their electrodes to achieve an immediate high.
Although far-fetched—and ultimately improbable—such a futuristic fantasy is  limbic system The part of the brain
based on fact. The brain does have pleasure centers in several areas, including some  that controls eating, aggression, and
in the limbic system. Consisting of a series of doughnut-shaped structures that  reproduction.
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Spinal cord

FIGURE 4 The limbic system is involved in self-
preservation, learning, memory, and the experience

of pleasure.

cerebral cortex The “new brain,”
responsible for the most sophisticated
information processing in the brain;
contains four lobes.

Frontal lobe

Amygdala

Hippocampus

include the amygdala and hippocampus, the limbic system borders the top of
the central core and has connections with the cerebral cortex (see Figure 4).

The structures of the limbic system jointly control a variety of basic
functions relating to emotions and self-preservation, such as eating, aggres-
sion, and reproduction. Injury to the limbic system can produce striking
changes in behavior. For example, injury to the amygdala, which is involved
in fear and aggression, can turn animals that are usually docile and tame
into belligerent savages. Conversely, animals that are usually wild and
uncontrollable may become meek and obedient following injury to the
amygdala (Bedard & Persinger, 1995; Gontkovsky, 2005).

Research examining the effects of mild electric shocks to parts of the
limbic system and other parts of the brain has produced some thought-
provoking findings. In one experiment, rats that pressed a bar received
mild electric stimulation through an electrode implanted in their brains,
which produced pleasurable feelings. Even starving rats on their way to
food would stop to press the bar as many times as they could. Some rats
would actually stimulate themselves literally thousands of times an hour—
until they collapsed with fatigue (Routtenberg & Lindy, 1965; Olds & Fobes,
1981; Fountas & Smith, 2007).

The extraordinarily pleasurable quality of certain kinds of stimulation
has also been experienced by humans, who, as part of the treatment for
certain kinds of brain disorders, have received electrical stimulation to certain areas
of the limbic system. Although at a loss to describe just what it feels like, these
people report the experience to be intensely pleasurable, similar in some respects to
sexual orgasm.

The limbic system and hippocampus in particular play an important role in
learning and memory, a finding demonstrated in patients with epilepsy. In an attempt
to stop their seizures, such patients have had portions of the limbic system removed.
One unintended consequence of the surgery is that individuals sometimes have dif-
ficulty learning and remembering new information. In one case, a patient who had
undergone surgery was unable to remember where he lived, although he had resided
at the same address for eight years. Further, even though the patient was able to
carry on animated conversations, he was unable, a few minutes later, to recall what
had been discussed (Milner, 1966; Rich & Shapiro, 2007).

The limbic system, then, is involved in several important functions, including
self-preservation, learning, memory, and the experience of pleasure. These functions
are hardly unique to humans; in fact, the limbic system is sometimes referred to as
the “animal brain,” because its structures and functions are so similar to those of
other mammals. To identify the part of the brain that provides the complex and
subtle capabilities that are uniquely human, we need to turn to another structure—
the cerebral cortex.

The Cerebral Cortex:

As we have proceeded up the spinal cord and into the brain, our discussion has
centered on areas of the brain that control functions similar to those found in less
sophisticated organisms. But where, you may be asking, are the portions of the
brain that enable humans to do what they do best and that distinguish humans
from all other animals? Those unique features of the human brain—indeed, the
very capabilities that allow you to come up with such a question in the first
place—are embodied in the ability to think, evaluate, and make complex judg-
ments. The principal location of these abilities, along with many others, is the
cerebral cortex.
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FIGURE 5 The cerebral cortex of the brain. The major physical structures of the cerebral cortex
are called lobes. This figure also illustrates the functions associated with particular areas of the
cerebral cortex. Are any areas of the cerebral cortex present in nonhuman animals?

The cerebral cortex is referred to as the “new brain” because of its relatively
recent evolution. It consists of a mass of deeply folded, rippled, convoluted tissue.
Although only about %2 of an inch thick, it would, if flattened out, cover an area
more than 2 feet square. This configuration allows the surface area of the cortex to
be considerably greater than it would be if it were smoother and more uniformly
packed into the skull. The uneven shape also permits a high level of integration of
neurons, allowing sophisticated information processing.

The cortex has four major sections called lobes. If we take a side view of the
brain, the frontal lobes lie at the front center of the cortex and the parietal lobes lie
behind them. The temporal lobes are found in the lower-center portion of the cortex,
with the occipital lobes lying behind them. These four sets of lobes are physically
separated by deep grooves called sulci. Figure 5 shows the four areas.

Another way to describe the brain is in terms of the functions associated with
a particular area. Figure 5 also shows the specialized regions within the lobes related
to specific functions and areas of the body. Three major areas are known: the motor
areas, the sensory areas, and the association areas. Although we will discuss these
areas as though they were separate and independent, keep in mind that this is an
oversimplification. In most instances, behavior is influenced simultaneously by several
structures and areas within the brain, operating interdependently. To give one exam-
ple, people use different areas of the brain when they create sentences (a verbal task)
compared with when they improvise musical tunes. Furthermore, when people suffer
brain injury, uninjured portions of the brain can sometimes take over the functions
that were previously handled by the damaged area. (Also see PsychWork.) In short,
the brain is extraordinarily adaptable (Sacks, 2003; Boller, 2004; Brown, Martinez, &
Parsons, 2006).

Auditory association
area

Visual area

Visual association
area

— Occipital lobe

lobes The four major sections of the
cerebral cortex: frontal, parietal,
temporal, and occipital.
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® PsychWor

"] REHABILITATION COUNSELOR

Rehabilitation counselor Monique Tremaine helps individuals
k who have suffered severe brain injury regain as much normal
functioning as possible. She does this by systematically assess-

Name: Monique J. Tremaine

Position: Rehabilitation Counselor

Education: BS in Psychology & Natural Sciences,
Ball State University; MA in Clinical Psychology,

California School of Professi
PhD in Clinical Neuropsycho
of Professional Psychology

motor area The part of the cortex that
is largely responsible for the body’s
voluntary movement.

sensory area The site in the brain of
the tissue that corresponds to each of
the senses, with the degree of
sensitivity related to the amount of
tissue.

ing patients’ problems, providing psychological and behavioral
treatment, and ensuring that the treatment is state-of-the-art
and is grounded in evidence gleaned from research.

According to Tremaine, her work requires an understand-
ing of the structure of the brain and nervous system as well
as expertise in clinical psychology in order to understand how
brain injury effects emotion, function, and behavior.

“Sudden acquired or traumatic brain injury can impact many
aspects of an individual’s life, including their personality, cogni-
tion, sense of physical well-being, family roles, and occupa-
tional functioning,” she noted. “It is my role to communicate such changes to a
multidisciplinary staff, to the patient, and to the family to develop a comprehensive
treatment plan.”

onal Psychology;
logy, California School

THE MOTOR AREA OF THE CORTEX

If you look at the frontal lobe in Figure 5, you will see a shaded portion labeled
motor area. This part of the cortex is largely responsible for the body’s voluntary
movement. Every portion of the motor area corresponds to a specific locale within
the body. If we were to insert an electrode into a particular part of the motor area of
the cortex and apply mild electrical stimulation, there would be involuntary move-
ment in the corresponding part of the body. If we moved to another part of the motor
area and stimulated it, a different part of the body would move.

The motor area is so well mapped that researchers have identified the amount
and relative location of cortical tissue used to produce movement in specific parts of
the human body. For example, the control of movements that are relatively large scale
and require little precision, such as the movement of a knee or a hip, is centered in
a very small space in the motor area. In contrast, movements that must be precise
and delicate, such as facial expressions and finger movements, are controlled by a
considerably larger portion of the motor area (Schwenkreis et al., 2007).

In short, the motor area of the cortex provides a guide to the degree of complex-
ity and the importance of the motor capabilities of specific parts of the body. In fact,
it may do even more: Increasing evidence shows that not only does the motor cortex
control different parts of the body, but it may also direct body parts into complex
postures, such as the stance of a football center just before the ball is snapped to the
quarterback or a swimmer standing at the edge of a diving board (Graziano, Taylor,
& Moore, 2002; Dessing et al., 2005).

Ultimately, movement, like other behavior, is produced through the coordinated
firing of a complex variety of neurons in the nervous system. The neurons that pro-
duce movement are linked in elaborate ways and work closely together.

THE SENSORY AREA OF THE CORTEX

Given the one-to-one correspondence between the motor area and body location, it
is not surprising to find a similar relationship between specific portions of the cortex
and the senses. The sensory area of the cortex includes three regions: one that cor-
responds primarily to body sensations (including touch and pressure), one relating
to sight, and a third relating to sound. For instance, the somatosensory area in the
parietal lobe encompasses specific locations associated with the ability to perceive
touch and pressure in a particular area of the body. As with the motor area, the



amount of brain tissue related to a particular location on the
body determines the degree of sensitivity of that location: The
greater the area devoted to a specific area of the body within
the cortex, the more sensitive is that area of the body. As you
can see from the weird-looking individual in Figure 6, parts
such as the fingers are related to a larger portion of the somato-
sensory area and are the most sensitive.

The senses of sound and sight are also represented in spe-
cific areas of the cerebral cortex. An auditory area located in the
temporal lobe is responsible for the sense of hearing. If the
auditory area is stimulated electrically, a person will hear
sounds such as clicks or hums. It also appears that particular
locations within the auditory area respond to specific pitches
(Hudspeth, 2000; Brown & Martinez, 2007; Hyde, Peretz, &
Zatorre, 2008; Bizley et al., 2009).

The visual area in the cortex, located in the occipital lobe,
responds in the same way to electrical stimulation. Stimulation
by electrodes produces the experience of flashes of light or
colors, suggesting that the raw sensory input of images from
the eyes is received in this area of the brain and transformed
into meaningful stimuli. The visual area provides another
example of how areas of the brain are intimately related to specific areas of the body:
Specific structures in the eye are related to a particular part of the cortex—with, as
you might guess, more area of the brain given to the most sensitive portions of the
retina (Wurtz & Kandel, 2000; Stenbacka & Vanni, 2007).

THE ASSOCIATION AREAS OF THE CORTEX

In a freak accident in 1848, an explosion drove a 3-feet-long iron bar completely
through the skull of railroad worker Phineas Gage, where it remained after the acci-
dent. Amazingly, Gage survived and, despite the rod lodged through his head, a few
minutes later seemed to be fine.

But he wasn’t. Before the accident, Gage was hard-working and cautious. After-
ward, he became irresponsible, drank heavily, and drifted from one wild scheme to
another. In the words of one of his physicians, “he was ‘no longer Gage’” (Harlow,
1869, p. 14).

What had happened to the old Gage? Although there is no way of knowing for
sure, we can speculate that the accident injured the region of Gage’s cerebral cortex
known as the association areas, which generally are considered to be the site of
higher mental processes such as thinking, language, memory, and speech (Rowe et
al., 2000).

The association areas make up a large portion of the cerebral cortex and consist
of the sections that are not directly involved in either sensory processing or directing
movement. The association areas control executive functions, which abilities are relat-
ing to planning, goal setting, judgment, and impulse control.

Much of our understanding of the association areas comes from patients who,
like Phineas Gage, have suffered some type of brain injury. For example, when parts
of the association areas are damaged, people undergo personality changes that affect
their ability to make moral judgments and process emotions. At the same time, people
with damage in those areas can still be capable of reasoning logically, performing
calculations, and recalling information (Bechara et al., 1994).

Injuries to the association areas of the brain can produce aphasia, problems with
language. In Broca’s aphasia, speech becomes halting, laborious, and often ungram-
matical, and a speaker is unable to find the right words. In contrast, Wernicke’s
aphasia produces difficulties both in understanding others’ speech and in the produc-
tion of language. The disorder is characterized by speech that sounds fluent but
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FIGURE 6 The greater the amount of tissue in the somatosensory
area of the brain that is related to a specific body part, the more
sensitive is that body part. If the size of our body parts reflected
the corresponding amount of brain tissue, we would look like this
strange creature.

association areas One of the major
regions of the cerebral cortex; the site
of the higher mental processes, such
as thought, language, memory, and
speech.
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neuroplasticity Changes in the brain
that occur throughout the life span
relating to the addition of new
neurons, new interconnections
between neurons, and the reorganiza-
tion of information-processing areas.

neurogenesis The creation of new
neurons.

} Study Alert

Remember that neuroplas-
ticity is the reorganization
of existing neuronal con-
nections, whereas neuro-
genesis is the creation of
new neurons.

makes no sense, as in this example from a Wernicke’s patient: “Boy, I'm sweating,
I'm awful nervous, you know, once in a while I get caught up, I can’t mention the
tarripoi, a month ago, quite a little . . .” (Gardner, 1975: Kearns, 2005; Caplan, Waters,
& Dede, 2007).

Shortly after he was born, Jacob Stark’s arms and legs started jerking every 20 minutes.
Weeks later he could not focus his eyes on his mother’s face. The diagnosis: uncontrol-
lable epileptic seizures involving his entire brain.

His mother, Sally Stark, recalled: “When Jacob was 2% months old, they said he
would never learn to sit up, would never be able to feed himself. . . . They told us to
take him home, love him, and find an institution. (Blakeslee, 1992: C3)

Instead, Jacob had brain surgery when he was 5 months old in which physicians
removed 20% of his brain. The operation was a complete success. Three years later
Jacob seemed normal in every way, with no sign of seizures.

The surgery that helped Jacob was based on the premise that the diseased part
of his brain was producing seizures throughout the brain. Surgeons reasoned that if
they removed the misfiring portion, the remaining parts of the brain, which appeared
intact in PET scans, would take over. They correctly bet that Jacob could still lead a
normal life after surgery, particularly because the surgery was being done at so
young an age.

The success of Jacob’s surgery illustrates that the brain has the ability to shift
functions to different locations after injury to a specific area or in cases of surgery.
But equally encouraging are some new findings about the regenerative powers of the
brain and nervous system.

Scientists have learned in recent years that the brain continually reorganizes itself
in a process termed neuroplasticity. Although for many years conventional wisdom
held that no new brain cells are created after childhood, new research finds other-
wise. Not only do the interconnections between neurons become more complex
throughout life, but it now appears that new neurons are also created in certain areas
of the brain during adulthood—a process called neurogenesis. Each day, thousands
of new neurons are created, especially in areas of the brain related to learning and
memory (Jang, You, & Ahn, 2007; Poo & Isaacson, 2007; Shors, 2009).

The ability of neurons to renew themselves during adulthood has significant impli-
cations for the potential treatment of disorders of the nervous system (see Figure 7).
For example, drugs that trigger the development of new neurons might be used to
counter such diseases as Alzheimer’s, which are produced when neurons die (Tsai,
Tsai, & Shen, 2007; Eisch et al., 2008; Waddell & Shors, 2008).

Furthermore, specific experiences can modify the way in which information is
processed. For example, if you learn to read Braille, the amount of tissue in your
cortex related to sensation in the fingertips will expand. Similarly, if you take up the
violin, the area of the brain that receives messages from your fingers will grow—but
only relating to the fingers that actually move across the violin’s strings (Kolb, Gibb,
& Robinson, 2003; Schwartz & Begley, 2002).

The future also holds promise for people who suffer from the tremors and loss
of motor control produced by Parkinson’s disease, although the research is mired in
controversy. Because Parkinson’s disease is caused by a gradual loss of cells that
stimulate the production of dopamine in the brain, many investigators have reasoned
that a procedure that would increase the supply of dopamine might be effective.
They seem to be on the right track. When stem cells—immature cells from human
fetuses that have the potential to develop into a variety of specialized cell types,
depending on where they are implanted—are injected directly into the brains of
Parkinson’s sufferers, they take root and stimulate dopamine production. Preliminary



Neuroscience in Your Life: The Plastic Brain

FIGURE 7 The brain is incredibly plastic, meaning that it can change structurally (through
changing connections between neurons) and chemically (through changing levels of
neurotransmitters and hormones) throughout our lifetime. This plasticity can also be used to
adapt to new situations. For example, it can reorganize how it represents the motor system
when limbs are lost. (a) Here we see how the brain learns to respond and control a new
artificial robotic hand. In the brain scans in (b) and (c), we see the areas responsible for hand
movement. They appear in red and yellow. The first scan (b) shows the activation in the
motor and parietal cortex before the person has used the robotic hand. The second scan (c)
shows greater activation after the person has used it for a month, demonstrating the brain’s
ability to alter its functioning to better utilize the new prosthetic hand. (Source: Kato et al., 2009.)

(b)

results have been promising, with some patients showing great improvement (Kor-
ecka, Verhaagen, & Hol, 2007; Parish & Arenas, 2007; Newman & Bakay, 2008).

Stem cells thus hold great promise. When a stem cell divides, each newly created
cell has the potential to be transformed into more specialized cells that have the
potential to repair damaged cells. Because many of the most disabling diseases, rang-
ing from cancer to stroke, result from cell damage, the potential of stem cells to
revolutionize medicine is significant.

However, because the source of implanted stem cells typically is aborted fetuses,
their use is controversial. Some critics have argued that the use of stem cells in research
and treatment should be prohibited, while supporters argue that the potential benefits
of the research are so great that stem cell research should be unrestricted. The issue has
been politicized, and the question of whether and how stem cell research should be
regulated is not clear (Rosen, 2005; Giacomini, Baylis, & Robert, 2007; Holden, 2007).

The Specialization of the

Hemispheres: Two Brains or One?

The most recent development, at least in evolutionary terms, in the organization and
operation of the human brain probably occurred in the last several million years: a
specialization of the functions controlled by the left and right sides of the brain (Hopkins
& Cantalupo, 2008; MacNeilage, Rogers, & Vallortigara, 2009; Tommasi, 2009).

The brain is divided into two roughly mirror-image halves. Just as we have two
arms, two legs, and two lungs, we have a left brain and a right brain. Because of the
way nerves in the brain are connected to the rest of the body, these symmetrical left
and right halves, called hemispheres, control motion in—and receive sensation
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hemispheres Symmetrical left and
right halves of the brain that control
the side of the body opposite to their
location.
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lateralization The dominance of one
hemisphere of the brain in specific
functions, such as language.

} Study Alert

Although the hemispheres
of the brain specialize in
particular kinds of
functions, the degree of
specialization is not great,
and the two hemispheres work
interdependently.

from—the side of the body opposite their location. The left hemisphere of the brain,
then, generally controls the right side of the body, and the right hemisphere controls
the left side of the body. Thus, damage to the right side of the brain is typically
indicated by functional difficulties in the left side of the body.

Despite the appearance of similarity between the two hemispheres of the brain,
they are somewhat different in the functions they control and in the ways they con-
trol them. Certain behaviors are more likely to reflect activity in one hemisphere than
in the other, or are lateralized.

For example, for most people, language processing occurs more in the left side
of the brain. In general, the left hemisphere concentrates more on tasks that require
verbal competence, such as speaking, reading, thinking, and reasoning. In addition,
the left hemisphere tends to process information sequentially, one bit at a time
(Turkewitz, 1993; Banich & Heller, 1998; Hines, 2004).

The right hemisphere has its own strengths, particularly in nonverbal areas such
as the understanding of spatial relationships, recognition of patterns and drawings,
music, and emotional expression. The right hemisphere tends to process information
globally, considering it as a whole (Ansaldo, Arguin, & Roch-Locours, 2002; Holowka
& Petitto, 2002).

Keep in mind that the differences in specialization between the hemispheres are
not great, and the degree and nature of lateralization vary from one person to another.
If, like most people, you are right-handed, the control of language is probably con-
centrated more in your left hemisphere. By contrast, if you are among the 10% of
people who are left-handed or are ambidextrous (you use both hands interchange-
ably), it is much more likely that the language centers of your brain are located more
in the right hemisphere or are divided equally between the left and right hemispheres.

Furthermore, the two hemispheres of the brain function in tandem. It is a mistake
to think of particular kinds of information as being processed solely in the right or
the left hemisphere. The hemispheres work interdependently in deciphering, inter-
preting, and reacting to the world.

In addition, people who suffer injury to the left side of the brain and lose lin-
guistic capabilities often recover the ability to speak: The right side of the brain often
takes over some of the functions of the left side, especially in young children; the
extent of recovery increases the earlier the injury occurs (Gould et al., 1999; Kemper-
mann & Gage, 1999; Johnston, 2004).

Researchers also have unearthed evidence that there may be subtle differences
in brain lateralization patterns between males and females and members of different
cultures, as we see next.

The interplay of biology and environment in behavior is
especially clear when we consider evidence suggesting that
even in brain structure and function there are both sex and
cultural differences. Let’s consider sex differences first.
Accumulating evidence seems to show intriguing differences in

males” and females’ brain lateralization and weight (Kosslyn
et al., 2002; Boles, 2005; Clements, Rimvodt, & Abel, 2006).

For instance, most males tend to show greater lateralization of language in the left
hemisphere. For them, language is clearly relegated largely to the left side of the brain. In
contrast, women display less lateralization, with language abilities apt to be more evenly
divided between the two hemispheres. Such differences in brain lateralization may account,
in part, for the superiority often displayed by females on certain measures of verbal skills,
such as the onset and fluency of speech (Frings et al., 2006; Petersson et al., 2007).

Other research suggests that men’s brains are somewhat bigger than women'’s brains
even after taking differences in body size into account. In contrast, part of the corpus
callosum, a bundle of fibers that connects the hemispheres of the brain, is proportionally
larger in women than in men (Cahill, 2005; Luders et al., 2006; Smith et al., 2007).



Men and women also may process information differently. For example, in one
study, fMRI brain scans of men making judgments discriminating real from false
words showed activation of the left hemisphere of the brain, whereas women used
areas on both sides of the brain (Rossell et al., 2002).

The meaning of such sex differences is far from clear. Consider one possibility
related to differences in the proportional size of the corpus callosum. Its greater size
in women may permit stronger connections to develop between the parts of the brain
that control speech. In turn, this would explain why speech tends to emerge slightly
earlier in girls than in boys.

Before we rush to such a conclusion, though, we must consider an alternative
hypothesis: The reason verbal abilities emerge earlier in girls may be that infant girls
receive greater encouragement to talk than do infant boys. In turn, this greater early
experience may foster the growth of certain parts of the brain. Hence, physical brain
differences may be a reflection of social and environmental influences rather than a
cause of the differences in men’s and women'’s behavior. At this point, it is impos-
sible to know which of these alternative hypotheses is correct.

Culture also gives rise to differences in brain lateralization. Native speakers of
Japanese seem to process information regarding vowel sounds primarily in the
brain’s left hemisphere. In contrast, North and South Americans, Europeans, and
individuals of Japanese ancestry who learn Japanese later in life handle vowel
sounds principally in the right hemisphere. One explanation for this difference is
that certain characteristics of the Japanese language, such as the ability to express
complex ideas by using only vowel sounds, result in the development of a specific
type of brain lateralization in native speakers (Tsunoda, 1985; Kess & Miyamoto,
1994; Lin et al., 2005).

The Split Brain: Exploring
the Two Hemispheres

The patient, V. J., had suffered severe seizures. By cutting her corpus callosum, the
fibrous portion of the brain that carries messages between the hemispheres, surgeons
hoped to create a firebreak to prevent the seizures from spreading. The operation did
decrease the frequency and severity of V. ].’s attacks. But V. ]. developed an unexpected
side effect: She lost the ability to write at will, although she could read and spell words
aloud. (Strauss, 1998, p. 287)

People like V. J., whose corpus callosum has been surgically cut to stop seizures and
who are called split-brain patients, offer a rare opportunity for researchers investigat-
ing the independent functioning of the two hemispheres of the brain. For example,
psychologist Roger Sperry—who won the Nobel Prize for his work—developed a
number of ingenious techniques for studying how each hemisphere operates (Sperry,
1982; Gazzaniga, 1998; Savazzi et al., 2007).

In one experimental procedure, blindfolded patients touched an object with their
right hand and were asked to name it (see Figure 8). Because the right side of the
body corresponds to the language-oriented left side of the brain, split-brain patients
were able to name it. However, if blindfolded patients touched the object with their
left hand, they were unable to name it aloud, even though the information had reg-
istered in their brains: When the blindfold was removed, patients could identify the
object they had touched. Information can be learned and remembered, then, using
only the right side of the brain. (By the way, unless you've had split-brain surgery,
this experiment won't work with you, because the bundle of fibers connecting the
two hemispheres of a normal brain immediately transfers the information from one
hemisphere to the other.)

Module 9 The Brain
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Left cerebral hemisphere
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corpus
callosum
is severed
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Right cerebral
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FIGURE 8 Hemispheres of the brain. (a) The corpus callosum
connects the cerebral hemispheres of the brain as shown in this
cross-section. (b) A split-brain patient is tested by touching objects
behind a screen. Patients could name objects when they touched it
with their right hand, but couldn't if they touched with their left
hand. If a split-brain patient with her eyes closed was given a pencil
to hold and called it a pencil, what hand was the pencil in? (Source:
Brooker et al., 2008, p. 943.)

It is clear from experiments like this one that the right and left hemispheres of
the brain specialize in handling different sorts of information. At the same time, it is
important to realize that both hemispheres are capable of understanding, knowing,
and being aware of the world, in somewhat different ways. The two hemispheres,
then, should be regarded as different in terms of the efficiency with which they
process certain kinds of information, rather than as two entirely separate brains. The
hemispheres work interdependently to allow the full range and richness of thought
of which humans are capable.

BECOMING AN INFORMED When Tammy DeMichael was involved in a horrific car accident

CONSUMER that broke her neck and crushed her spinal cord, experts told

her that she was doomed to be a quadriplegic for the rest of her

Of Psyc h O I O g y life, unable to move from the neck down. But they were wrong.

Not only did she regain the use of her arms, but she was able to

walk 60 feet with a cane (Hess, Houg, & Tammaro, 2007 Morrow
& Wolf, 1991).

Learning to Control Your Heart
—and Mind—Through Biofeedback
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The key to DeMichael’s astounding recovery: biofeedback. Biofeedback is a  biofeedback A procedure in which a
procedure in which a person learns to control through conscious thought internal ~ person learns to control through
physiological processes such as blood pressure, heart and respiration rate, skin  conscious thought internal physiologi-
temperature, sweating, and the constriction of particular muscles. Although it  cal processes such as blood pressure,
traditionally had been thought that the heart rate, respiration rate, blood pressure, and  heart and respiration rate, skin temper-
other bodily functions are under the control of parts of the brain over which we have  ature, sweating, and the constriction of
no influence, psychologists have discovered that these responses are actually  particular muscles.
susceptible to voluntary control (Nagai et al., 2004; Cho, Holyoak, & Cannon, 2007).

In biofeedback, a person is hooked up to electronic devices that provide con-
tinuous feedback relating to the physiological response in question. For instance, a
person interested in controlling headaches through biofeedback might have elec-
tronic sensors placed on certain muscles on her head and learn to control the con-
striction and relaxation of those muscles. Later, when she felt a headache starting,
she could relax the relevant muscles and abort the pain (Andrasik, 2007; Nestoriuc
et al., 2008).

In DeMichael’s case, biofeedback was effective because not all of the nervous
system’s connections between the brain and her legs were severed. Through biofeed-
back, she learned how to send messages to specific muscles, “ordering” them to
move. Although it took more than a year, DeMichael was successful in restoring a
large degree of her mobility.

Although the control of physiological processes through the use of biofeedback
is not easy to learn, it has been employed with success in a variety of ailments,
including emotional problems (such as anxiety, depression, phobias, tension head-
aches, insomnia, and hyperactivity), physical illnesses with a psychological compo-
nent (such as asthma, high blood pressure, ulcers, muscle spasms, and migraine
headaches), and physical problems (such as DeMichael’s injuries, strokes, cerebral
palsy, and curvature of the spine) (Cho, Holyoak, & Cannon, 2007; Morone & Greco,
2007; Reiner, 2008).

RECAP/EVALUATE/RETHINK

RECAP stasis, or body equilibrium, and regulates behavior re-
lated to basic survival). The functions of the central core
structures are similar to those found in other vertebrates.
This central core is sometimes referred to as the “old
brain.” (p. 81)

e The cerebral cortex—the “new brain”—has areas that
control voluntary movement (the motor area); the senses
(the sensory area); and thinking, reasoning, speech, and
memory (the association areas). The limbic system,

How do researchers identify the major parts and functions of
the brain?

* Brain scans take a “snapshot” of the internal workings of
the brain without having to cut surgically into a person’s
skull. Major brain-scanning techniques include the elec-
troencephalogram (EEG), positron emission tomography
(PET), functional magnetic resonance imaging (fMRI),

and transcranial magnetic stimulation imaging (TMS). found on the border of the “old” and “new” brains, is as-

- 79) sociated with eating, aggression, reproduction, and the
What are the major parts of the brain, and for what behaviors experiences of pleasure and pain. (p. 84)
is each part responsible?

* The central core of the brain is made up of the medulla
(which controls functions such as breathing and the
heartbeat), the pons (which coordinates the muscles and
the two sides of the body), the cerebellum (which con-
trols balance), the reticular formation (which acts to
heighten awareness in emergencies), the thalamus
(which communicates sensory messages to and from the
brain), and the hypothalamus (which maintains homeo-

How do the two halves of the brain operate interdependently?
* The brain is divided into left and right halves, or hemi-

spheres, each of which generally controls the opposite
side of the body. Each hemisphere can be thought of as
being specialized in the functions it carries out: The left
specializes in verbal tasks, such as logical reasoning,
speaking, and reading; the right specializes in nonverbal
tasks, such as spatial perception, pattern recognition,
and emotional expression. (p. 89)
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How can an understanding of the nervous system help us to
find ways to alleviate disease and pain?

* Biofeedback is a procedure by which a person learns to
control internal physiological processes. By controlling
involuntary responses, people are able to relieve anxiety,
tension, migraine headaches, and a wide range of other
psychological and physical problems. (p. 92)

EVALUATE

1. Match the name of each brain scan with the appropriate
description:
a. EEG 1. By locating radiation within the
b. fMRI brain, a computer can provide a
c. PET striking picture of brain activity.

2. Electrodes placed around the
skull record the electrical signals
transmitted through the brain.

3. This technique provides a three-
dimensional view of the brain
by aiming a magnetic field at the
body.

2. Match the portion of the brain with its function:
a. medulla 1. Maintains breathing and
b. pons heartbeat.
c. cerebellum 2. Controls bodily balance.
d. reticular 3. Coordinates and integrates
formation muscle movements.

4. Activates other parts of the
brain to produce general
bodily arousal.

KEY TERMS

central core p. 81 hypothalamus p. 83

cerebellum limbic system p. 83
(ser-uh-BELL-um) p. 81 cerebral cortex p. 84

reticular formation p. 81 lobes p. 85

thalamus p. 83

. A surgeon places an electrode on a portion of your brain

and stimulates it. Immediately, your right wrist involun-
tarily twitches. The doctor has most likely stimulated a
portionofthe ______ area of your brain.

. Each hemisphere controlsthe ___________side of the body.
. Nonverbal realms, such as emotions and music, are con-

trolled primarily by the_______ hemisphere of the
brain, whereasthe ___ hemisphere is more
responsible for speaking and reading.

RETHINK

1.

Before sophisticated brain-scanning techniques were de-
veloped, behavioral neuroscientists” understanding of the
brain was based largely on the brains of people who had
died. What limitations would this pose, and in what areas
would you expect the most significant advances once
brain-scanning techniques became possible?

. Could personal differences in people’s specialization of

right and left hemispheres be related to occupational suc-
cess? For example, might an architect who relies on spatial
skills have a pattern of hemispheric specialization differ-
ent from that of a writer?

. From the perspective of an educator: How might you use dif-

ferent techniques to teach reading to boys and girls based
on the brain evidence?

Answers to Evaluate Questions

1391 Y811 g ‘aysoddo “§ ‘xoj0Wr *¢ F-p ‘70 ‘g-q ‘T-e T T-0 ‘- ‘T 'L

motor area p. 86 neurogenesis p. 88
sensory area p. 86 hemispheres p. 89
association areas p. 87 lateralization p. 90
neuroplasticity p. 88 biofeedback p. 93
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Psychology on the Web

1. Biofeedback research is continuously changing and being applied to new areas of
human functioning. Find at least two websites that discuss recent research on
biofeedback, and summarize the research and any findings it has produced. Include
in your summary your best estimate of future applications of this technique.

2. Find one or more websites on Parkinson’s disease and learn more about this topic.
Specifically, find reports of new treatments for Parkinson’s disease that do not involve
the use of fetal tissue. Write a summary of your findings.

E p | | Og U e In our examination of neuroscience, we've traced the

ways in which biological structures and functions of the
body affect behavior. Starting with neurons, we considered each of the components of
the nervous system, culminating in an examination of how the brain permits us to think,
reason, speak, recall, and experience emotions—the hallmarks of being human.

Before proceeding, turn back for a moment to the chapter prologue about Carol
Poe, who underwent brain surgery to produce feelings of fullness in order to help her
lose weight. Consider the following questions.

1. In what region of Carol Poe’s brain were the electrodes most likely inserted, and why?

2, If a small region of Carol Poe’s brain were damaged by the surgical procedure, would
she necessarily lose forever the function associated with the damaged region? Why or
why not?

3. What other parts of the nervous or endocrine system might be involved in the
regulation of hunger?

4. Do you think that biofeedback techniques could be used to help a patient such as
Carol Poe to regulate her own hunger? Why or why not?
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What is sensation, and how do psychologists Sensing the World Around Us

Absolute Thresholds: Detecting

study it? ® What is the relationship between What's Out There

a physical stimulus and the kinds of sensory Applying Psychology in the 21st Century:
Driven to Distraction
responses that result from it? Difference Thresholds: Noticing

Distinctions Between Stimuli

Sensory Adaptation: Turning Down
Our Responses

MODULE 11

What basic processes underlie the sense of Vision: Shedding Light on the Eye

llluminating the Structure of the Eye

vision? ® How do we see colors? T )
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Color Vision and Color Blindness:
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i Sensing Sound
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Temperature, and Pain
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experience of pain? of Psychology: Managing Pain
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world in three dimensions when our retinas are
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understanding of general perceptual mechanisms? ';"P'°”:9 Diversity: Culture and
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Prologue Never Forgetting a Face

She never forgets a face. Literally.

For a woman known as C. S., remembering people is not a
problem. In fact, she—like a very few other individuals—can
remember faces of people she met years ago, sometimes only in
passing. These “super-recognizers,” as they are called, excel at
recalling faces.

One super-recognizer said she had identified another woman
on the street who served her as a waitress five years earlier in a
different city. Critically, she was able to confirm that the other
woman had, in fact, been a waitress in the different city. Often,
super-recognizers are able to recognize another person despite

significant changes in appearance, such as aging or a different
hair color.

But being a super-recognizer is a mixed blessing. As one
woman with this ability says, “It doesn’t matter how many years
pass, if I've seen your face before | will be able to recall it In
fact, she sometimes pretends she doesn’t remember a person,
“because it seems like | stalk them, or that they mean more to me
than they do when | recall that we saw each other once walking
on campus four years ago in front of the quad!” (Munger, 2009;
Russell, Duchaine, & Nakayma, 2009)

Most of us are reasonably good at recognizing people’s faces,
thanks in part to regions of the brain that specialize in detecting
facial patterns. Super-recognizers represent a small minority of
people who happen to be exceptionally good at facial recogni-
tion. At the other extreme are people with “faceblindness,” a rare
disorder that makes it extremely difficult for them to recognize
faces at all—even those of friends and family.

Disorders such as super-recognition and faceblindness
illustrate how much we depend on our senses to function
normally. Our senses offer a window to the world, not only
providing us with an awareness, understanding, and apprecia-
tion of the world’s beauty, but alerting us to its dangers. Our
senses enable us to feel the gentlest of breezes, see flickering
lights miles away, and hear the soft murmuring of distant
songbirds.

In the next four modules, we focus on the field of psychology
that is concerned with the ways our bodies take in information
through the senses and the ways we interpret that information.
We explore both sensation and perception. Sensation encom-
passes the processes by which our sense organs receive informa-
tion from the environment. Perception is the brain’s and the sense
organs’sorting out, interpretation, analysis, and integration of
stimuli.

928

Although perception clearly represents a step beyond
sensation, in practice it is sometimes difficult to find the precise
boundary between the two. Indeed, psychologists—and
philosophers as well—have argued for years over the distinction.
The primary difference is that sensation can be thought of as an
organism’s first encounter with a raw sensory stimulus, whereas
perception is the process by which it interprets, analyzes, and
integrates that stimulus with other sensory information.

For example, if we were considering sensation, we might ask
about the loudness of a ringing fire alarm. If we were considering
perception, we might ask whether someone recognizes the
ringing sound as an alarm and identifies its meaning.

To a psychologist interested in understanding the causes of
behavior, sensation and perception are fundamental topics,
because so much of our behavior is a reflection of how we react
to and interpret stimuli from the world around us. The areas of
sensation and perception deal with a wide range of questions—
among them, how we respond to the characteristics of physical
stimuli; what processes enable us to see, hear, and experience
pain; why visual illusions fool us; and how we distinguish one
person from another. As we explore these issues, we'll see how
the senses work together to provide us with an integrated view
and understanding of the world.



MODULE 10

Sensing the World Around Us

As Isabel sat down to Thanksgiving dinner, her father carried the turkey in on a tray and
placed it squarely in the center of the table. The noise level, already high from the talking
and laughter of family members, grew louder still. As Isabel picked up her fork, the smell
of the turkey reached her and she felt her stomach growl hungrily. The sight and sound
of her family around the table, along with the smells and tastes of the holiday meal,
made Isabel feel more relaxed than she had since starting school in the fall.

Put yourself in this setting and consider how different it might be if any one of your
senses were not functioning. What if you were blind and unable to see the faces of
your family members or the welcome shape of the golden-brown turkey? What if
you had no sense of hearing and could not listen to the conversations of family
members or were unable to feel your stomach growl, smell the dinner, or taste the
food? Clearly, you would experience the dinner very differently from someone whose
sensory apparatus was intact.

Moreover, the sensations mentioned above barely scratch the surface of sensory
experience. Although perhaps you were taught, as I was, that there are just five
senses—sight, sound, taste, smell, and touch—that enumeration is too modest.
Human sensory capabilities go well beyond the basic five senses. For example, we
are sensitive not merely to touch but to a considerably wider set of stimuli—pain,
pressure, temperature, and vibration, to name a few. In addition, vision has two
subsystems—relating to day and night vision—and the ear is responsive to informa-
tion that allows us not only to hear but also to keep our balance.

To consider how psychologists understand the senses and, more broadly, sensation
and perception, we first need a basic working vocabulary. In formal terms, sensation
is the activation of the sense organs by a source of physical energy. Perception is the
sorting out, interpretation, analysis, and integration of stimuli carried out by the sense
organs and brain. A stimulus is any passing source of physical energy that produces
a response in a sense organ.

Stimuli vary in both type and intensity. Different types of stimuli activate differ-
ent sense organs. For instance, we can differentiate light stimuli (which activate the
sense of sight and allow us to see the colors of a tree in autumn) from sound stimuli
(which, through the sense of hearing, permit us to hear the sounds of an orchestra).
In addition, stimuli differ in intensity, relating to how strong a stimulus needs to be
before it can be detected.

Questions of stimulus type and intensity are considered in a branch of psychol-
ogy known as psychophysics. Psychophysics is the study of the relationship between
the physical aspects of stimuli and our psychological experience of them. Psycho-
physics played a central role in the development of the field of psychology. Many of
the first psychologists studied issues related to psychophysics, and there is still an
active group of psychophysics researchers (Chechile, 2003; Gardner, 2005; Hock &
Ploeger, 2006).

Key Concepts

What is sensation, and how
do psychologists study it?

What is the relationship
between a physical stimulus
and the kinds of sensory
responses that result from it?

'} Study Alert

Remember that sensation
refers to the activation
of the sense organs
(a physical response),
whereas perception
refers to how stimuli are interpreted
(a psychological response).

sensation The activation of the sense
organs by a source of physical energy.

perception The sorting out, interpre-
tation, analysis, and integration of
stimuli by the sense organs and brain.

stimulus Energy that produces a
response in a sense organ.

psychophysics The study of the
relationship between the physical
aspects of stimuli and our psychologi-
cal experience of them.
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Crowded conditions, sounds, and sights
can all be considered as noise that
interferes with sensation. Can you think
of other