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PREFACE FOR STUDENTS

JEAR STUDENT:

‘Our most important overarching goal for this textbook was to write it first and
foremost for you, the student reader. We know that many of you are drawn to psy-
khology to find out more about what makes you and those you know tick. We also
10w from our own teaching experiences in recent years, that many of you are
ighly interested in learning more about how the human mind works and what
t means for you in everyday life. Thus, as you search for insights into the
‘human experience, we have made every effort to focus on core psychological prin-
"'i(‘;i'ples and ideas to provide a starting point (and sometimes the end point) for
your quest. Our focus on principles is reinforced by the "ask and answer™ ap-
proach that serves as the pedagogical foundation for the book. Each chapter con-
sts of a series of “big questions” that focus on major psychological principles
nd concepts. These questions are answered in subsequent sections. Our use of
‘declarative headings reflects our belief that psychological scientists have made
‘headway in providing answers to these questions—perhaps not the final answers,
as new research helps shape our thinking, but answers that summarize what psy-
chological scientists have discovered about mind, brain, and behavior.

~ Psychological Science is intended for both those of you who wish to pursue ca-
reers in psychology and those for whom this course will be your only exposure to
psychology as a science. While using this text, you will gain an integrated ground-
ng in traditional psychology as well as an introduction to new approaches within
sychological science. The material is by nature intellectually challenging, but we
Thave tried to make it accessible and enjoyable to you as well as directly applicable
to your life. We hope that Psychological Science spurs on your curiosity about psy-
chological phenomena and that you will learn to think critically about issues and
themes in psychological science. In the end (or the beginning!), we hope that you
‘will also develop greater self-understanding and understanding of others.

~ Before you begin to read the first chapter, please take a few minutes to study
the following pages so that you can gain a full understanding of how to get the
“most out of reading Psychological Science.

A_-.Cﬁw - &ZM%”W :
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GUIDED CHAPTER TOUR FOR STUDENTS

0 OVERVIEW Psychological Science’s chapters are built around core princi-
ples. The "ask and answer™ approach serves as the structure and foundation
for every chapter and is designed to reinforce these principles. Each chapter
focuses on approximately 4—6 major principles, which are first raised in the
form of questions ("ask™). Each major section in a chapter then looks to
“answer” one of these questions. Here is how it works in action.

Cognition

OUTLINING THE PRINCIPLES

HOW DOES THE MIND REPRESENT INFORMATION? WHAT DOES INTELLIGENCE REFLECT?

Representations Can Take Different Forms Definitions and Measures Depend on Context
Distributed Representations Focus on Neural
Implementation

Concept-Based Models Are About Classifying Things

Intelligence Has a Modular Structure
Genes and Environment Both Influence Intelligence

Contextual Models Are About Interpreting Scenes CAN WE STUDY CONSCIOUSNESS?

Philosophers Debate the Nature of Mind-Brain Relations
HOW DO WE SOLVE PROBLEMS AND :
Nt ere1aNEE Definitions of Consciousness Allow Its Empirical Study
Unconscious Processing Influences Awareness

The Gestalt Model Emphasizes Insight and Structure Awdraness Hlas Many Seats I the Braia

The Information-Processing Model Is Based on a

TIMELINE

PUTTING COGNITIVE FUNCTIONS TO THE TEST

Over the decades, standardized tests, such as those given at the
International Mathematical Olympiad, have been designed to
measure intelligence. However, eritics maintain that such tests
BRSO P EIE EE AU 0T G

iven individual. Most researchers now agree that intelligence is
determined by a combination of genetics and environment, and
cannot be understood without considering a parson’s cultural
and social background.

1600s 1884 1890

The Mind 1s a Substance Defining Intalligance  §ir The Heed to Study
Frenchman Renf Descartes Francis Galtan apens his Consciousness In The
champians the philosophy Anthropometric Labaratory, Principles of Psycholagy,
of dunlism, which develops | where people can measure William fames argues that
the view that the mind and the semsitivity of their any complese aceount of
brain exist os two seporate sensory systems, the the mind must consider the
entities., property tht Galton different states of
propases is the basis for consciousness commonly
inteliigeace experienced by humans

1905

Intelligence Quotient
Alfred Binet and Théadore
Simen develop the first
inteliigence test. They later
develop the concept of
intelligence quotient, or

!

Solution Space
Normative Theories Focus on Rational Behavior

Descriptive Thearies Develop the Psychology of
Decision Making

1951 1947 1956

Decisions Are Le¢s Than
Optimel  Nohol laureate Alien ewell and Kerbert | Through studies of how
Dskar Morgenstern publish Herbert Simon introduces Simon, both ot Carnegie- | people mentally rotote
the seminal baok Theoryof | ' the notion of satisfieing, Medlon University, publish ‘objects, Roger Shepard
whick suggests that human | Human Problem Solving, demonstrates that people

Prablem Solving lnvelves Decisions Are Rational
Insight  Wolfgang Kihler John von Neumann and
reports that after long
contemplatian, an ape
joined twa sticks together Gomes and Ecanomic

CONCLUSION
FURTHER READINGS

1972 1973
 Problems Have "Space™ Mantal Rprasantstion

in ordet to reach a banang, | Bekavior, which presents decision making is based on | which establishes the idea form mental imoges, or

suggesting that problem the central ideas underlying | finding spproximations to that problems have o

representations, of objects.

solving in animals invalves carly utility-based modsls the statisticolly optimel definable solution space.

mare than random triatand | of rational decision making. | solutions.

ercor

OUTLINING THE PRINCIPLES appears on the

second page of every chapter. This pedagogical feature at
one level serves as a simple outline or road map for the
chapter. At another level, it reveals what major princi-
ples will be discussed in the chapter. By studying the
major headings, you can see which major questions
("ask”) will drive the chapter. It's also important to note
that the subheadings appear in the form of declarative
statements ("answer”) that reveal our current state of
knowledge about the question.

CHAPTER TIMELINES appear on the bottom of the

first three pages of every chapter. Psychological Science is
built on cumulative knowledge and experience. This is
one of the major themes of the text. Basic principles,
both new and old, inspire and guide thinking and re-
search in the field. The timelines highlight major devel-
opments within the various domains of psychology. By
studying them, you will see more clearly how various
principles have been established, challenged, and
modified.



CHAPTER OPENING VIGNETTES lead off each
chapter. The vignettes are drawn from a variety of
sources, including news media, research journals, and
history. They highlight a major theme, issue, or tension
point that will be discussed throughout a given chapter.

PREFACE FOR STUDENTS | xxxix

“ASK AND ANSWER” RUNNING HEADS are

designed to reinforce the basic principles. The running
heads that appear on each right-hand page repeat the
question that is explored in each section. These innova-
tive running heads will help you see the forest for the
trees as you read through the chapters.

240 | CHAPTER 8 Cognition "

n his book An Anthropologist on Mars (1995). neurologist Oliver
IS.-uvks tells the story of one of his more remarkable patients. a

man in his fifties named Virgil. When Virgil was five years old. he
developed a severe case of cataracts, which rendered him blind. Vir-
gil soon adapted to a life without vision. and as the years passed by.
his childhood memories of what it had been like to see faded from
awareness.

When Virgil was in his fifties, he fell in love and got married. As a

wedding gift. Virgil's tiancée offered to pay for corneal transplant
surgery fo restore his vision. Apprehensive but hopeful. Virgil agreed

to the operation

VYJ-“ OUQ\) One of the cataracts was removed. and a new lens was trans-
& ® planted. A day later the bandages were removed. and for the first
ft"’ ‘1/' time in nearly 45 years, light fell unimpaired upon Virgil's retina.

What did he see? How did he react? Sacks tells the story best:
for Studying Cognition

Virgil told me later that in this first moment he had no idea what he was

Do mental representations exist in seeing. There was light. there was movement. there was color. all mixed

o "
different forms? up. all meaningless, a blur. Then out of the blur came a voice that said.

How do we solve problems?

17" Then. and only then. he said, did he finally realize that this

N chios of light and shadow was a face—and. indeed. the face of his sur-
> making rational? geon. (p.114)

How do our decisions deviate from

statistically optimal choices? Virgil saw a kaleidoscope of color and light that had no connection

0n what aspects of mind is with the world as he had known it. The sudden addition of "vision™

intelligence based? felt confusing and awkward. and the joy that he and his wife had

To what degree is intelligence hoped for failed to materialize. As time went on. Virgil grew increas

influenced by our genes? ingly frustrated by his inability 10 adapt to this new aspect of his

What are the elementary properties awareness. Only with the return of blindness due to other causes did

of consciousness? Virgil find the peace he had had before the operation.

How does the brain give rise to What went wrong? Why did Virgil fail 10 gain happiness from

phenomenal awareness? being able to see? Those who have vision have spent a lifetime learn

ing how to use and understand visual information. We know that

. 1919 1982 1983 1990s 2000

~ Decisions Are Relative We Try to Aveid Regrat Multipte Intelligence. Evelved Decision Making The Sect of Genaral
Doniel Kahneman and Amos | David Beil, Groham Loomes, | Howard Gerdner expands Gerd Gigerenzes argues that | Intelligence  Using bialn
Trersky propose prospect and Robert Sugden the traditional definition of | decision making is best imaging, researchers fed by
theory, which models the i d hat ig It understood by considering John Duncon report that
tendency of decision making decisions about that peopte can excel, or how humans haue solved “genesal intelligence™ may
makers (1) to use points of uncertain events is based show intetligence, in probiems over the course of be tied to the functioning.
reference, and (2] to give o8 anticipating possible different ways evolution. of the frontal cortex

mote weight to potential regret regacding the
Iogses than to potential different possibilities.
gains.

\j
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looming objects are moving toward us and that shrinking objects are
moving away. and that people's moods can be gleaned from their
faces. Those with vision are so practiced at using it that seeing seems
absolutely effortless and automatic.

If Virgil's difficulties stemmed from a lack of knowledge, what does
it mean to have this knowledge? How do we represent it in our minds—
and in our brains? Moreover, what would it be like to suddenly have an

entirely new sensory experience enter our consciousness? This chapter
explores such questions, first by considering the nature of mental rep-
resentations. Building on this foundation, we then ask a series of ques
tions: How do we represent and organize knowledge. and how do we use
it in our thinking? Does intelligence stem only from our knowledge
based reasoning, or does it include a broader selection of mental capac-

ities? Finally. what is consciousness? How does the brain give rise to the

awareness of the world that we associate with being conscious?

HOW DOES THE MIND
REPRESENT INFORMATION?

Cognitive psychology was originally predicated on the notion that the brain repre
sents information. and that the act of thinking—that is. cognition—is direetly asso
ciated with manipulating these representations. While these ideas were central to

breaking the hehaviorist zeitgeist that had dominated American psychology in the

first half of the twentieth century. they immediately gave rise 10 an important new
question: What is the nature of these representations? In the following section.
we consider the different ways in which mental representations are characterized

The hiological revolution has

od to the development of new approaches that now
allow s to study these representations empirically

Over the last several decades, one of the more heated debates in cognitive psy
chology has been over the nature of mental representations: Are they like pic

r are they based on more verbal -like descriptions? The topic is important
because the representation of knowledge in the brain forms the basis of cogni
tion, intelligence, and ultimately consciousness. As is often the case. the oppos

ing views in this debate are not mutually exclusive

REPRESENTATIONS CAN TAKE DIFFERENT FORMS

The popular view that mental representations are analogous to pictures holds

much intuitive appeal in that, in our mind e often appear to see visual im oM e

ages. For instance. it is difficult to think about a “lemon™ without having some & >

sort of image come 10 mind that resembles an actual lemon. with its yellow and =
somewhat waxy. dimpled skin Do mental representations exist in

Not surprisingly. several lines of evidence strongly suggest that represen- | different forms?

tations can indeed take on such picturelike qualities. First. in a famous set of

RESEARCH QUESTIONS FOR STUDYING. . .
Psychological Science captures the excitement of contem-
porary ideas and research driving the field today. The
research questions highlighted on the third page of
every chapter suggest the kinds of questions that re-

searchers are exploring. Many of these questions may be

directly related to your own questions. These questions
reappear in the margins throughout a given chapter to
alert you when the relevant issues are being discussed.
This is another dimension to the basic “ask and answer”
approach.
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DEFINING THE PRINCIPLES describes the
marginal glossary that runs throughout each chapter.
Many books highlight an overabundance of key terms
for you to memorize. Psychological Science highlights ap-
proximately 3o key terms per chapter. This should be an
excellent review tool, as are the glossaries at the end of
the book and on the companion Web site.

€ REVIEWING THE PRINCIPLE hoxes arc akey cl-

ement in the “ask and answer”™ approach and appear at
the end of each major section. They repeat the question
that governed the section and provide a basic answer.
The answer provided won't give you everything you need
to understand the question, but it will highlight key
points to remember.

HOW DOES|THE NERVOUS SYSTEM OPERATE? | 77

NEUROTRANSMITTERS BIND TO

RECEPTORS ACROSS THE SYNAPSE neurotransmitter Chemical substances
that carey signals from one neuron to

Neurans do not touch one another: they are separated by a small space known as  another.

communication betwee
inal but

receptors Inneurons, specialized protein
malecules on the postsynaptic membrane
thot neurotransmitters bind to after passing
across the synaptic cleft.

by the dendrite her neu
s called presynapric and the one that re
led postsynaptic

chemical signals work? Inside the terminal buttons are small
es. that contain chemical substances known as neurotransmit
rotransmitter is a generic word used for chemical substances

55 the synaptic cleft. After an action potential travels 1o the J8XH 00
terminal button. it causes the vesicles 1o spill their neurotransmitters inta the ;,‘ %
synaptic cleft, These neurotransmitt ¢ synaptic cleft and = Z

How do nerve cells communicate with
each other to influence mind and
behavior?

attach themselves,

ch char membrane poten

tial at that ecting the probability that the newron will fire. If a

neurotransmitter binds with a receptor and depolarizes the membrane, it is exci

tatory and increases the likelihood that the receiving neuron will fire. By contrast
if the neurotransmitter's bir polarizes the membrane, it is inhibitory
and makes the receiving neur, ely 1o fire

ic and i t
Two basic types of receptors are wnotropic "
hey diff 5 Steps in newrotransmitter action iurotrSarsiitan
and metabotropic. They differ in the mecha P Basiod: rail
nism by which they affect the ving chemical buling lacks

neuron. fonotropic receptors are fa ing colled precursors.
protein molecules that direetly open ion

channels. When excitatory neurotransmit
' Nearotransmitters

ters bind with ionotropic receptors. they Bosias il

open sodium channels. increase depolar
ization, and increase the likelihood that the

neuron will fire. When inhibitory neuro

transmitters bind with ionotropic recep

tors they open potassium channels, causing

hyperpolarization and decreasing the like

e neuron will ire.

pic receptors open ton channels

When a neurotransmitter binds : e
tor. 4 nearby

Neuratramsmission iy
termin reuptoks
neurstransmitters bind to the ol reiptote,

entyme deactivation, o
ostsynapticteceptors . '
postsynaptic recent - ° ‘o autoreception.

Released

forms & new substance that influcnces the
opening of ion channels, This new sub-

A DYNAMIC ART PROGRAM The visual materi-
als in Psychological Science should add substantially to
your reading experience. The text contains a variety of
visual materials, from photographs to tables and charts
to drawn art. The emphasis in Psychological Science,
however, is clearly on the drawn art. Having used many
general psychology books ourselves, we wanted to take
our text in a new direction. By featuring drawn art, Psy-
chological Science is able to convey precisely, accurately,
and meaningfully what you need to gain from everj
image. This high level of precision can’t be gained from
the use of stock photographs, which are common in
many texts.

308 | CHAPTER 9  Motivation

What s Sleep?

mechanisms are responsible for producing each type, although the brainstem figures prominently in
the regulation of sleep-wake cycles. Dreams occur in REM and nan-REM sleep, althaugh the content of
those dreams differs. This may be due to differential activation of brain structures associated with
emotion and cognition. Although o number of thearies have been proposed to explain sleeping and
dreaming, their biological function is currently unclear.

All animals experience sleep, an altered state of consciousness in which the sleeper loses most con-
P tact with the external world. Sleep has a number of stages that can be identified by different patterns
£ on EEG recordings., There is a basic distinction between non-REM and REM sleep, and different neural

3 CONCLUSION

n

1the ¥

proaches
nd regulatory mechanisms.

has blu ance.

the control of human cating involves both pury

sychologists
1 of delayed

the hot/cold me

PP
qquestions. such as how in

paldi. E. D. (19960, W
Psychological

Hobson, J. A. (14
Logue. A. W. (1¢ paye tingand dnnking. New York: Freeman
Mook, D. G. (1987). Mortvation. The organization of action. New York: W. W,
N

orton
Stellar, | B, &S
York: Springer-V

984). The newrabiology of motivation and reward. New

SUMMARIZING THE PRINCIPLES is the last

key component of the “ask and answer™ approach. Psy-
chological Science’s brief chapter conclusions highlight
the big ideas and concepts and remind you how the
book’s four key themes wove their way through the
chapter. After reading the chapter conclusion, you may
want to reread the "Reviewing the Principles” sections
to check what you have learned and what you haven't.

FURTHER READINGS represent psychological
writing at its best. If any of the topics in a given chapter
interested you, we encourage you to followup with one of
the suggested reading titles. There are many wonderful
popular psychology books that provide keen insights
and pleasurable excursions into human behavior.



Studying the Mind

Pernaps the most famous historical example of brain damage is the
| case of Phineas Gage. In 1848, Goge was o 25-year-old foreman on
~the construction of Vermont's Rutland and Burlington Railroad. One
day be dropped his tamping iron on a rock, which ignited some blast-
ing powder, The resulting explosion drove the iron rod-over o yard
 long and an inch in diameterinto his cheek, through his frontal
fobes, and out through the top of his head (Figure 4.4). Gage was still
conscious as he was hurried back to town an a cart. Able to walk,
‘with assistance, upstairs to his hotel bed, he wryly remarked to the
- awaiting physician, “Doctor, here is business enough for you” and
said he expected to return to work in o few days. In fact, Gage lapsed
into a stupor for two weeks. His condition steadily improved subse-
quently, though, and he recovered remarkably well.
Unfortunately, the accident hod caused some personality
. changes. Whereas before Goge had been regarded by his employers
a5 “the most efficient and capable” of workers, the new Gage was
niot. As one of his doctors later wrote: "The equilibrium or balance, so
10 speak, between hic intellectual foculties and animal propensities
‘seems to have been destroyed. He is fitful, irreverent, indulging ot
times in the grossest profanity . . . impatient of restraint or advice
. when it conflicts with his desires . . . A child in his intellectual ca-
* pacity and manifestations, he has the animal passions of o strong
man.” Insum, Gage was "no longer Gage."

Unable to get his foreman's job back, Gage exhibited himself in
various New England towns and at tha New York Museum (owned by
P. T. Barnum), worked in o stable in New Hampshire, and drove
coaches and tanded horses in Chile. After o decade, his health began
‘ta decline, and in 1860 he began to have epileptic seiaures and died
a few months later.

Gage’s recavery was initially used by opponents of phrenalogy to

and 1t has since b

the test of time

alh 0y, 1t 15 now known
£ 7 %

guage. This was the first of the v

PHINEAS GAGE

4.4 4 computer-generated model of Phineas Gage’s skull, with the iron
rod that traveled thraugh his head. Analysis of the skull revealed which
brain oreos hod been damoged.

argue for the uniformity of the brain, and the ability of the remaining.
brain to take over the work of the damaged tissue. His psychalogical
impairments, however, were eventually recognized by the medical
cammunity as extremely significant, and they provided the basis for
the first modern thearies of the roles of the front part of the brain
(the prefrontal cortex) in personality and self-control.

|
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THE BRAIN IS NOW KNOWN TO BE SPECIALIZED

that the brain’s surface, far from being a uniform structure. 15 a

K. parchwork of many highly specialized areas. However. instead of being neatly di
%
af z vided into regions corresponding 1o complex personality traits, as the phrenolo
gists argued. brain areas are actually speciahized for far more rudimentary
s function distributed throughout the & ! 4
components of pereeption, behavior. and mental life. A large area of the brain is
brain or specialized in different regions?
devoted to different aspects of vision. for example, and another to generating
rudimentary movements.

However. the notion that the brain, or at least the cerebral cortex. is uniform
persisted well into the twentieth century. Tn the 19:20s. physiologist Karl Lashley
trained rats to run mazes and then systematically removed pieces of their brains
in‘an effort to determine the location of their maze - navigating memories. To his

Another i i fa the rel; hip between

THE MIND IS A SUBJECTIVE INTERPRETER

the brain's hemispheres is how they work together to recon
struct our experiences. This can be demonstrated by asking a
disconnected left hemisphere what it thinks about previous
behavior that has been produced by the right hemisphere. In
wone such experiment, different images arc flashed simultane-
ously to the left and right visual fields and the patient is asked
10 point with both hands to pictures that scem most related to
the images on the screen (Figure 4.22). As one example, a pic-
ture of a chicken claw was flashed to the left hemisphere and a
picture of a snow scene to the right hemisphere. In response,
. the left hemisphere directed the right hand to point 10 a pic

ure of a chicken head, and the right hemisphere pointed the
left hand at a snow shovel, The participant was then asked why
hie chose those itemns. Clearly, the speaking left hemisphere
could have no idea what the right herhisphere had seen. How-
ever, the patient (or rather his left hemisphere) calmly
seplicd, "Oh. that's simple. The chicken claw goes with the
chicken, and you need a shovel to clean out the chicken shed.”™
The left hemisphere had evidently interpreted the left hand's
response in a manner consistent with the left brain's knowl-
edge. This lefi-hemispheric tendency to construct a world that
makes sense is called the "interpreter.”

This interpreter strongly influences the way we view and
remember the world. Shown a series of pictures that form a
story and asked later to choose which of another group of pic
tures had been seen previously, normal participants have a
strong tendency to falsely “recognize” pictures that are consis-
tent with the theme of the original series, whereas those that
are inconsistent with the theme are easily rejected. The left
brain, then. tends to "compress” its experiences into a com-

P story and details on the
" basis of that story. The right brain seems to simply experience
the world and remermbers things in a manger Jess distorted by

4.22 The left brain interpreter mechanism. The left hemisphere attempts
o explain the behavior of the right hemisphere on the basis of limited
information.

marrative interpretation. Given the finite capacity of the brain,
the advantages of compression seem clear, though it appears
that the right brain may check the left brain's unwarranted
speculations.

HOW DOES THE BRAIN CHANGE?

«CH 0y Despite the grest preewsion and specificity of its connections, the brain is ex
P €5,
& B tremely malleable. Over the course of development. after injury. and throughout
P 2
a Z aur constant stream of experience, the brain is continually changing. a property
Known as plasticity, Determining the nature of these changes, and the rules that
Are there critical periods during brain B
Fevel ) they follow. is providing major insights into the mind. and is a direct outgrowth of
evelopmen the biological revolution that is energizang the field
The brain follows a predictable development pattern. with different structures
and abilities progressing an different rates and maturing at different points in
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SPECIAL FEATURE BOXES highlight the text’s

basic strengths. Every chapter contains one of each of

the following:

STUDYING THE MIND feature boxes highlight examples

of psychological phenomena that fascinate as well as in-
form. These often describe case studies that reveal in-
triguing aspects of the biological basis of the mind, such
as the effect of brain injury on motivation, emotion, and

personality.

USING PSYCHOLOGICAL SCIENCE feature boxes ad-

dress questions directly relevant to students. For exam-
ple. Is there such a thing as photographic memory? Why
do New Year’s resolutions often fail? How is the mind a

subjective interpreter?

CROSSING THE LEVELS OF ANALYSIS feature boxes ex-

plain how significant advances in our understanding of
complex psychological phenomena have emerged from
research that crosses interdisciplinary boundaries. We
explore how psychological scientists are approaching
each topic from molecular to societal levels, and how in-
terdisciplinary teams of scientists are providing com-
pelling new insights based on this synthesis.

82 | CHAPTER 3 G

cand Biological Foundations

¥ §

that is involved in reward, motivation, and
motor control.

search for food to satisfy immediate energy needs. The link between arousal and
feeding is a good example of how various brain mechanisms work together to
facilitate survival

D i D brain functions, especially mo

p serves many sig
tivation and motor control. Many theorists believe dopamine is the primary neu
rotransmitter that communicates which activities may be rewarding. Eating when

hungry. drinking when thirsty. or having sex when aroused all lead to activation of
dopamine receptors and therefore are experienced as pleasurable. At the same
time, dopamine activation is involved in motar control and planning, thereby
guiding behavior toward objects and experiences that will lead 1o additional re

ward. One theory of drug addiction is that certain drugs are dopamine agonists

s :Crbss-ipg the l.kav‘o;ls“ of Analysis

PARKINSON’S DISEASE

The actor Michae! ). Fox has recently become as well known for his
unfortunate medical condition as his acting ability. He Is one among
many fomous people who have developed the neurodegenerative:
disorder Parkinson's disease, first identified by physician Jqmes
Porkinson (1755-1828) in 1817. Parkinson's disease affects about 1
in every 200 older adults and occurs in all known cultures. Although
mast Parkinson's patients do not experience symptoms until after
age 50, the case of Fox makes it clear that the disease can occur ear-
lier. Symptoms include muscular rigidity, involuntary movements,
and very specific tremors of the hand known os “pill rolling," because
it looks as though the individual is rolling o small pill between the
thumb and forefinger. As the disorder progresses, Parkinson’s pa-
tients often develop o masklike facial expression and blink very
little. At later stages people suffer from cognitive and mood distur~
bances. Parkinson's is a slow and degenerative disease that eventu-
ally leads to death.

Research in the past few decades has demonstrated that
dopamine depletion in an area of the broin known as the substantiq
nigra is implicated in Parkinson’s (Figure 3.16). The substantia nigra
is o key area for the synthesis and transmission of dopamine
throughout the brain; axons that extend from neurons in the sub-
stantia nigra to other tegions of the brain have been implicated in
the controf of movement. With Parkinson's disease, the dopamine-
producing newsrens in the substantia nigra slowly die off,

What causes Parkinson's disease? At this time the answer is not
clear. Some evidence of genetic involvement exists, especially the
early-onset forms of the disease, but other evidence points to brain
injury or even exposure to environmental toxins. Evidence for the
toxin argument is based on the general finding that increasing num-
bers of young people are afflicted with Parkinson's and that it is
more common in industrtalized nations than in developing countries,

3.16 Healthy i)

# o i o
originoting ia nigra. You cansee that healthy ete)

Moreover, in 1982 it was found that a synthetic version of heroin
(called MPTP) caused symptoms much fike those assosiated with
Parkinson’s. Herain addicts wha unwittingly took MPTP all developed
severe paralysis and frozen farial expressions (Figure 3.17). It later
was found that chemists who had worked with MPTP eatly in their ca~
reers had afso developed Parkinson's disease. These findings hove
led to the use of MPTP in animal research to study the course and
treatment of Parkinson's disease. 2

From a treatment standpoint, drugs that enhance dopamine pra-
duction can for the lack of i ing neu-
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PSYCHOLOGICAL SCIENCE’S STUDENT
SUPPLEMENTS WILL HELP YOU SUCCEED

STUDY GUIDE TO ACCOMPANY PSYCHOLOGICAL SCIENCE
BY BRETT BECK (BLOOMSBURG UNIVERSITY) AND
JEFF HENRIQUES (UNIVERSITY OF WISCOSIN-MADISON)

Created by two highly successful instructors of large lectures classes, this carefully
crafted study aid offers a guide to the reading with helpful study advice, comple-
tion questions, key figure exercises, multiple-choice self-tests, and thought

questions.

STUDENT WEB SITE TO ACCOMPANY PSYCHOLOGICAL
SCIENCE: WNW.WWNORTON.COM/PSYCHSCI

Designed to help you learn the basic principles of psychological science, this
highly interactive Web site offers a rich array of exercises and opportunities to ex-
plore human behavior. Access is free to every student.

For every chapter there is

- an animated timeline that highlights
research milestones

- aguide to the reading that offers helpful
advice

- alist of key terms linked to an on-line
glossary

- acrossword puzzle that tests recall for
new vocabulary

- multiple-choice tests with answer
feedback

+ arich collection of activities that features
animations of hard-to-visualize
concepts, media-enhanced essays with
assignable thought questions, on-line
labs, and topics for further reading.
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foundations of the narvous system, Chapter 4 examines how the
physical brain enables mind and behavior. The authors begin by 1
reviawing the foundations for our modern understanding of brain |
function, from early beginnings up through the introduction of the |
imaging tools that have revolutionized the discipline. Attha core |
of this chapler is a discussion of the bastc brain structures and |
an examination of the divided nature of the human brain. You'l
wantto study these sections carefully, as they build a foundation |
for subsequent chapters. Finally, the authors examine the i
brain's remarkable capacity for change over the course of |

Whereas the previous chapter outfined the biological | _1{

Guide to Reading

KEY DIAGRAMS

How Have Our Views of the Brain Evolved?

Though it has been understood since ancient times that there is a relationship between the

mind and the brain, our understanding of how the structures of the brain control the mind has

evolved over time, One critical debate centered on the Idea of equipotentiality versus

locatization of function. Do all parts of the brain contributing equally to mental function, or can

mental functions be mapped to specific regions of the brain?
KEY TERMS Though the idea of localization of function was carried to ridiculous extremes by the
pseudoscience of phrenclogy, advacates of this idea were on the right track. It is now known
that the brain’s surface is 3 patchwork of many specialized areas that control rudimentary
components of perception, behavior, and mental life history our of
brain function has been greatly aided by the observation of patients with head injury. For
instance, Paul Broca's investigation of a patient who could only say the word “Tan” provided
evidence that the left frontal region of the brain (Broca's area) played a crucial role in speech
production, and behavior changes exhibited by Phingas Gage provided the basis for modern
theories that the prefrontal cortex governs personatity and seif-control. More recently, functional
brain imaging techniques allow us to generate "maps” of the healthy human brain in action.

These techniques include lectroencephalography (EEG) and magnetoencephalography
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