arvard astronomer Cwen Gingerich
(2006) reports that there are more
than 100 billion galaxies. Just one
of these, our own relative speck of 2
galaxy, has some 200 biliion stars,
many of which, like our Sun-star, are cir-
cled by planets. On the scale of outer space,
we are less than a single grain of sand on
all the oceans’ beaches, and our lifetime
but a relative nanosecond.

Yet there is nothing more awe inspiring
and absorbing than our own inner space.
Our brain, adds Gingerich, “is by far the
most complex physical object known to us
in the entire cosmos” (p. 29). Our con-
sciousness—mind somehow arising from
matter—remains a profound mystery, Qur
_thinking, emoticns, and actions (and
their interplay with others’ thinking, emo-
tions, and actions) fascinate us. Quter
space staggers us with its enormity, but
inner space enthralls us. Enter psychologi-
cal science.

For people whose exposure to psychology
comes from pop-culture Web sites, books,
magazines, and TV, psychelogists analyze
ersonality, offer counseling, and dispense
Id-rearing advice. Do they? Yes, and
ch more, Consider some of psychelogy’s

[

Have you ever feund yourself reacting
to something as one of your biological
parents would—perhaps in a way you

vowed you never would—and then won-

dered how much of your personality

you inherited? To what extent are person-.

to-person differenices in personality predis-
posed by our genes? To what extent by the
home and community environments?
Have you ever worried about how to

act among people of a different culture,
race, o gender? [n what ways are we
alike as members of the human family?
How do we differ?

Have you ever awakened from a night-
mare and, with a wave of relief, won-
dered why you had such a crazy dream?
Hew often, and why, do we dream?

Have you ever played peekaboo with a
6-month-old and wondered why the baby
firnds the game so delightful? The infant
reacts as though, when you momentarily
move behind a door, you actually disap-
pear—only to reappear later out of thin air.
What do bubies actually perceive and think?

Have you ever wondered what leads to
schoal and work success? Are some people
just bom smarter? Does sheer intelligence
explaire why sorne people get richer, think
more creatively, or relate more sensitively?

WHAT IS PSYCHOLOQGY?
Psychology’s Roots
Psychological Science

Develops

CONTEMPORARY
PEYCHOLOGY

Psychelogy's Biggest
"Question
Psychology’s Three Main
Levels of Analysts
Psychology's Subfields
Close-Up: Tips for
Studying Psychology

1 have made a ceagsless
5 effort not to ridicule, not
¢ to bewail, not to scorn

% human actions, but to

% understand them."

Benedict Spinoza, A Felitical i
Treatise, 1677
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i Asmile is 2 smife the
wosld around  Thioughout
this baak, you will see exam-
ples not enly of our culturat
and gender diversity but aisp
of the similarities that define
our shared human natyre.
People in different cultures
vary in when and how often
i they smile, but a naturally
happy smile means the same
anywhere in the world,

@ To assist your active tearning, | will
periodically offer iearning objectives,
These wilf be framed as questions
that you can answer as you read on. +
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e Voo Landuttgon Alamy

@ Have you ever become depressed or anxfous and wondered whether you'] ever
feel "normal”’? What triggers our bad moods—and aur good ones?

Such questions provide grist for psychology's mill, because psychology fs a science
that seeks to answer al? soits of Juestions about us all-how and why we think, feel,
and act as we do,

What Is Psychology?

Vl?sy_cho[og_y’sr Roots _

ONCE UPON A TIME, ON A PLANET IN this neighborhood of the universe, there
came to be people, Soon thereafter, these creatutes became intensely interested in them-
selves and in one another: Who are we? What produces our thoughts? Our feelings?
Qur actions? And how are we to understand and manage those around ys?

Prescientific Psychology

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

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

In ancient Grecee, the philosopher-teacher Socrates (469-399 g.c.r) and his
student Plate (428-348 BCE) concluded that mind is separable from body and
continues after the body dies, and that knowledge is innate—horn within us. Unlike
Socrates and Plato, whe derived principles by logic, Plato’s student Aristotle (384
322 2.c.k) had a love of data. An intcllectual ancestor of today's scientists, Azistotle
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derived principtes from careful observations. Moreover, he said knosyledge is noi
preexisting {sotry, Socrates and Plato); instead it grows from the experiences store

i rics.

" ?EZIE::;DZOOO years brought few enduring new insights inta hun.mn na.turfzj
but that changed i the 1600s, when modern science began to ﬂqurnsh. With it
came new theories of human behavior, and new versions of the ancient debates: A
frail but brifliant Frenchman named René Descartes (‘1595:-}6'50) lagried i'wth
Socrates and Plato about the existence of innate ideas and mu}d s being Enm.ely
distinet from body” and able to survive its death, Dcscarges concept o.f mind
forced him to conjecture, as people have ever since, how fhc immaterial mind at.’ld
physical body communicate, A scientist as well as a ph]loso?l?er, Desc.artes"dls-
sected animals and concluded that the fluid fn the brain's cav.ltles contained “an-
imal spirits.” These spirits, he surmised, flowed from the brain thmugl:i what we
call the nerves {which he thought were hollow) to the muscles:.prfwokmg move-
ment. Memories formed as experlences opened pores in the brain into which the
animal spirits also flowed.

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

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

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

A sevenieenth-
of nerves in his
Man, Descartes ¢
hydraulics of a si:

BenmanfCarti:

pecudiar natore, ecasily supposes a greater
degrae of order and equality in things than it L )
really finds” (Novum Organuun). He also foresaw fescarch fmdlr}gf o eur notic-
ing and remembering events that confirm our beliefs: "All superstition is much the
same whether it be that of astrology, dreams, omens . . in all of which the dEl}idCd
belicvers observe events which are fulfilled, but neglect and pass over their failure,
though it be much more common.” - -

Some 50 years after Bacon's death, John Locke (1632-1704?,.3'Br|t15h political
philosapher, sat down to write a one-page essay on “our own abilities” for an upcom-
ing discussion with friends. After 20 years and hundreds of pages, Locke had c‘om-
pleted one of history's greatest late papers (An Essay Concerning Human Underst«ndmf),
in which he famotsly argued that the mind at birth is a tabula rasa—a “blank slate” —
on which experience writes. This idea, adding to Bacon's ideas, heiped form moldem
empiricism, the view that knowledge originates in experience and that science
should, therefore, rely on observation and experimentation.

« Throughout the text, ir
concepts are bokdfaced.
study, you can tind thes:
their detinitions in a nea
and in the Glossary at th
the hook, «

sempiricism the view tha
originates in experience a
ence shouly, therefore, rel
tion and experimentation.
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Withelm Wundt Wundt (far feft} estab-
lished the first psychalogy lsboratory at the
University of Leipzig, Germany,

. darreene s rer e rrrprrpesrens s B

o Information sources are cited

In parentheses, with name andg
date. Every citation can be found
in the end-of-book Refarences,
with complete decumentation that
follows American Psychological
Association style, =

Edward Bradford Titchener Titchener

used introspection to search for the mind's
structutal elements,

Psychological Science is Born

21 when and how did rmodern psychological

science begin?
Philosophers’ thinking about thinking continued until the birth of psy-
chology as we know it, on a December day in 1879, i a small, third-foor
roomn at Germany's University of Leipziy. There, two youwng men were
helping an austere, middle-aged professor, Withelm Wundt, create an ex-
perimental apparatus. Their machine measured the time lag between peo-
ple’s hearing a ball hit a platform and their pressing a telegraph key {Hunt,
1993). Curlously, people responded in about one-tenth of a second when
asked to press the key as soon a3 the sound occurred—and in about fwo-
tenths of a second when asked to press the key as soon as they were con-
sciously aware of perceiving the sound, (To he aware of one's awareness
takes a little longer.) Wundt was seeking to measure “atoms of the
mind"—the fastest and simplest mental pracesses. Thus began what many
consider psychology's first experiment, launching the first psychological
laboratery, staffed by Wundt and psychology's first graduate students.

Before long, this new science of psychology became organized into
different branches, or schools of thought, each promoted by pioneering thinkers.
These early schools included structuralism, functionalism, and behaviorism, describad
here {with more on behaviorism in Unit 6}, and two schools described in later units:
Gestalt psychology (Unit 4) and psychoanalysis (Unit 10).

Thinking Abocut the Mind’s Structure

Soon after receiving his Ph.D. in 1892, Wundt's student Edward Bradford Titchener
joined the Cornell University faculty and introduced structurallsm. As physicists
and chemists discerned the structure of matter, so Titchener aimed to discover the
structural elemsents of mind, His methed was to engage people in self-reflective intro-
spection (looking inward), training them to report clements of their
experlence as they looked at a rose, listened to a metronome, smelled
a scent, or tasted a substance. What were thelr immediate sensations,
their images, their feelings? And how did these relate to one another?
Titchener shared with the English essayist C, 8. Lewls the view that
“there is one thing, and only one in the whole universe which we
know more about than we could learn from external observation.”
That one thing, Lewis said, is ourselves. “We have, so to speak, inside
information” {1960, pp. 18-19).

Alas, introspection required smart, verbal people. it also proved
somewhat unreliable, its results varying from pevson to person and
experience to experience, Moreover, we often just don't know why we
feel what we feel and do what we do. Recent studies indicate that
people's recollections frequently err. So do their self-reports about
what, for example, has caused them to help or hurt another (Myers,
2002}, As introspection waned, so did structuzalism.

Thinking About the Mind’s Functions

Untike those hoping to assembie the structure of mind from simple ele-
ments—which was rather like trying to understand a car by examining its
disconnected parts—philosopher-psychologist Wiliiam James thought it more fruitfd to
consider the evolved funictons of our thoughts and feelings. Smelling is what the nose doss;

thinkiryg is what the braits dees. But why do the nose and iain do these things? Under the
influence of evolutonary theorist Charles Darwin, fames assumed that thinking, like smell-
ing, devetoped becanse it was adaptive—it contributed to our ancestors’ survival. Conscions-
ness serves a function. feenables us to consider our past, adjust to our present circemstances,
and plan our future. As 3 fanctionalist, James encouraged explorations of down-to-earth
emolions, memories, willpower, habits, and moment-to-moment sheaims of consciots-
Tess.

James’ greatest legacy, however, came less from his laboratory than from his Hae-
vard teaching and his writing. When not plagued by il bealth and depression, fames
was an impish, outgoing, and joyous man, wha once recatled that “the first lecture on
psychology [ ever heard was the first 1 ever gave.” During one of his wise-cracking
lectures, a student interepted and asked him to get serious {Funt, 1993). He loved
his students, his family, and the world of ideas, but he tired of painstaking chores
such as proofreading. "Send me no proofsi” he once told an editor. T will return
them unopened and never speak to you again” (Hunt, 1993, p.145).

james displayed the same spunk in 1890, when—over the objections of Harvard's
president—he admitted Mary Calkins into his graduate seminar (Scarborough &
Furumoto, 1287}, (In those years women lacked even the right to vote.) When
Catking joined, the other students (all men) dropped out. So james tutored her alone.
Later, she finished all the requirements for 2 Harvard Ph.D., outscoring all the male
students on the qualifying exams. Alas, Harvard denied her the degree she had earned,
offering her instead a degree from Radcliffe College, its undergraduate sister school
for women. Calkins resisted the unequal treatment and vefused the degree. (More
than a century later, psychologists and psychology students were lobbying Harvaed to
posthunrously award Calkins the Ph.D. she earned [Feminist Psychologist, 2002).)
Calkins nevertheless went on to become a distinguished memory reseavcher and the
American Psychological Assaciation’s (APA's) first female president in 1905.

When Harvard denied Calkins the claim to being psychology's first female psychology
Fh.D., that honor fell to Margaret Floy Washbum, who later wrote an influential book,
The Antmal Mind, and became the second female APA president in 1921, Although

Monika Salteski

Williant James and Mary Whitan Calfins James, legendary
teacher-writer, mentored Calking, who became a picneering
Fiemory researcher and Lhe first woman to be president of the
ﬁme:i(an Psychalogical Association,

A

chology Ph.D, Washburn synthesized animal behaviar research
in The Animaf Mind.

sstructuralisim an eariy school of
Paychology that used introspestion ta
axploys the stroctural elements of the
Buman mind,

nfunctionalism a s
that focused on Row our mental and

iaral processas function—hoaw they
enablz us to adapt, survive, and flourish,

whoot of psychotogy

"You don't knaw your ewn mind.”
Fanathan Swift
Falite Conversation, t 73R
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sexperimental psychology the study
af behaviar and thinking using the
experimental mathod.

shehaviorisn the view that psychology
¥ should e an objective science that
(23 studies behavior without reference
1o mantal processes. Most rasearch psy-
chologists today agrae with (1) but not
with (23

shumanistic psychology historically
significant perspective that emphasized
the growth potential of heatthy people
and the individual's potential for per-
sonal growtn,

seognitive neureseience the inter-
disciplinary study of the brain activity
linkad with cognition (including percap-
tion, thinking, memosy, and languaga).
apsychology the sciznce of behavior
and menkal processes

Sigmund Fraud The controversial ideas of
this famed personality theofist and therapist
have influenced humanity's self-understanding.

PSYCHOLOGY'S"HISTORY AND APPRCGACHES

Washbum's thesis was the first foreign study Wundt pubiished in his journal, her
gender meant she was barred from joining the organization of experimental
psychologists {who explore behavior and thinking with experiments), despite its being
founded by Titchener, her own graduate adviser (Johwson, 1997), What o different
world from the recent past—19%6 to 2009%-when women clatimed two-thirds or mere
of new BLS, psychology PhuDus and were 6 of the 13 clected presidents of the science-
oriented Association for Psychological Science. In Canada and Europe, too, most recent
psychotogy doctorates have been eamed by women.

James’ influence reached even further through his dozens of well-received articles,
which moved the publisher Henry Holt to offer a contract for a textbook af the new
science of psychology, James agreed and began work in 1878, with an apology for ve-
guesting two years to finish his writing. The text proved an unexpected chore and ac-
tually took him' 12 years. {Why am | not surprised?) Mare than & century later, people
still read the resuiting Principles of Psychology and marvel at the brilliance and cle-
gance with which James introduced psychology to the cducated public.

Psycholagical Science Develaps

3: How did psychology continue to develop from the 19205
through today?

The young science of psychology developed from the more established fieids of philosophy
and biology. Wundt was both a philosopher and a physiologist. James was an American
philosopher. Ivan Pavlov, who ploneered the study of leaming, was a Russian
physiologist. Sigmund Freud, whe developed the influential psychoanafitic
theory of personality, was an Austrian physician. Jean Plaget, the Jast century'’s
most inffuental observer of children, was a Swiss biofogist. This list of pioneer-
ing psychologists—"Magelans of the mind,” as Morton Hunt {1993) has called
them—iilustrates psychology's origins in many disciplines and countries.

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

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

From the 19205 into the 1960s, American psychelogists, initially led by
flamboyant and provocative John B. Watson and later by the equally provoc-
ative B. E. Skinner, dismissed introspection and redefined psychology as “the
scientific study of abservable behavior” After all, said these behaviorists,
science is rocted in cbservation, You cannot observe a sensation, a feeling,
or a thought, but you can observe and record people's behavior as they respond to differ-
ent situations, (More on these psychologists in Unit 6.)

During the 1960s and beyond, humanistic psychology rebelied against Freudian
vsychology and behaviorism. Pionieers Carl Rogers and Abraham Masiow found
behaviorism's focus on leamed behaviors too mechanistic. Rather than focusing on the
meaning of early childhood mewmories, as a psychoanalyst might, the humanistic
psychologists emphasized the importance of current environmental influences on our
growth potential, and the importance of having our needs for love and acceptance
satisfied. {More on this in Unit 10.)

In the 1960s, another movement emerged as psychology began to recapture its ini-
tial interest in mental processes. This cognifive revelution supported ideas developed by
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John B. Watson and Rosafie Rayner Working with Reyner,
Watson championed psychology as the science of behavier and
demonstrated conditioned responses in a baby who became
Tarnous as “Litthe Albart.”

A, Creean e rearee e e ra e

cariler psychologists, such as the importance of how our mind processes and retains
information. But cognitive psychology and more recently cognitive nearoscience (the
study of brain activity linked with mental activity) have expanded upon those ideas to
explore scientifically the ways we perceive, process, and remember information. This
appreach has been especially beneficial in helping to develop new ways te understand
and treat disorders such as depression, as we shall see in Units 12 and 13.

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

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

The key word in psychology's definition is science. Psychology, as 1 will emphasize
throughout this book, is less a set of findings than a way of asking and answering
questions. My aim, then, is not merely to report results but also to show you how

_ psychologists play their game. You will see how researchers evaluate conflicting opin-
iens and ideas, And you will learn how ail of us, whether scientists or simply curious
- People, can think smarter when describing and explaining the events of our lives,

SK YOURSELF
"do you thirtk psychology might change as more people from non-Western countries
hute their ideas to the field?

EST YOURSELF 1

¢ event defined the founding of modern scientific psychology?

8 o the Test Yourself questions can be faund In Appendix E at the end of the book.

B. £ Skinner A leading behaviorist, Skinner refected intra-
spection and studied how cansequences shape behavior.

« These "Before you move on..."
sections wll appear at the end of
each main section of text. The Ask
Yourself questions will help you
make the material mare meaningful
to your own life (and therefore more
memarable). If you can answer the
Test Yourself quastions, which will
provide a review of the key points
of the previous section, you ara,
indeed, ready to mave on! You can
chack your answers to the Test
Yourself Questions in Appendix € at
the end of the book. »
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snature-purure issue the longstand-
ing controversy aver the relative contri-
butions that ganas and sxparience make
to the development of psychatagicat
traits and bohaviors, Today's science
sees trails and behaviors arising from
tha interaction of nature and Aurtura.

snatural selection the principle that,
amaong the range of inherited {rait varia-
rions. those contributing 1o reproduc-
bon and survival will moast likely be
passed on o succeeding generations

Charles Barwin Darwin
argued that natural selaction
shapes behaviors as well as
badies. :
'y

Moniks Suteski

Contemnporary Psychology
LIKE 1TS PIONEERS, TODAY'S PSYCHOLOGISTS are citizens of many lands. The
International Union of Psychological Science has 6% member nations, from Albania
to Zimbabwe. Mearly everywhere, membership in psychological societiss is mush-
rooming—~from 4183 American Psychological Association members and atfiliates in
1945 to nearly 150,000 today, with similardy rapid growth in the British Psycho-
logical Saciety (from 1160 to 45,000). In China, the first university psychology de-
partment began in 1978; by 2008 there were 200 (Tversky, 2008). Worldwide, some
300,000 people have been trained as psychologists, and 130,000 of them belong to
European psychological organizations (Tikkanen, 2001). Morzover, thanks to in-
ternational publications, joint meetings, and the Internet, collaboration and com-
munication cross borders now more than cver. “We are moving rapidly toward a
single world of psychological sclence,” reports Robert Bjork {2000). Psychology is
growing and it is globalizing.

Across the world, psycholopists are debating enduring issues, viewing behavior
from the differing perspectives offered by the subfictds in which they teach, work,
and do research.

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

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

Two centuries later, Descartes’ views
gained support from 3 curious naturalist,
In 1831, an indifferent student but ardent
collector of beetles, mollusks, and shells
set sail on what was to prove a historic
round-the-world journey, The 22-year-old
voyager was Charles Darwin, and for some
time afterward, he pondered the incredible
species varlation he had encountered,
including tortoises on one island that
differed from those on other islands of the
region. Darwin's 185% On the Origin of
Spectes explained this diversity of life by
proposing the evolutionary process of
natural selection: From among chance
variations, nature selects the traits that
best enable an organism to survive and

reproduce in a particular environment. Darwin's principle of natural selection-
“the single best idea anyone has ever had,” says philosopher Daniel Dennett
{1996)1s stilt with us 130 years later as an organizing principle of biology.
Evolution alse has become an important principle for mwenty-firit-century
psychology. This would surely have pleased Davwin, for he believed his theory
explained not enly animal structures {such as a polar bear's white coat) but also
animat behaviors {such as the emotional expressions associated with human ust
and raged.

‘the nature-nurture debate weaves a thread from the ancient Greeks’ time to our
own. Today’s psychologists explore the issue by asking, for example:

o How are we humans alike (because of our commeon biology and evolutionary his-
tovy) and diverse {hecause of ouy differing environments)?

® Are gender differences biologically predisposed or secially constructed?

2 I3 children's grammar mostly innate or formed by experience?

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

e Are sexual behaviors more “pushed” by inner biolozy or "pulled” by
external ingentives?

e Showld we treat psychological disorders—depression, for example—as disorders of

the brain, disorders of thought, or both?

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

Veer tarketplace

Psychology's Three Main Levels of Analysis 7

hét are psychology's levels of analysis and related perspectives?

0.composed of smaller systems, such as our nervous system and body organs, which
€ composed of still smaller systems—cells, molecules, and atoms.

A

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

Biopsychosacial approach This inte-
grated viewpoint incorporatas various fev-
els of analysis and offers a maie complete
picture of any given bahavior or mental
process.

utevels of anaiysis the differing com-
plementary views, from biclogical to
psychotogical to secial-cultural, for ana-
lyzing any given phanamencon,

rhiopsychosocial approach an inte-
grated approach that incorporates
biological, psychological, and social-
cultural lovels of analysis.

sbiological psycholagy a branch
of psychology that studies the links
between bislogical Gincluding
neurascionce and behavior geneticsy
and psychological processes.

sevoiutionary psychology the study
of the roots of behavior and mental
processes using the princigies of natu-
ral safection. :

upsychodynamic psychology -

a branch of psychology that studies
how unconscious drives and conflicts
influence behavior, and uses that infor-
mation to treat peopla with psychelogh-
cal disorders,

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

sicognitive psychology the sciontific
study of alt the mental activities sssoci-
ated with thinking, knowing, remember-
ing, and cammuinicating,

usecial-cultural psychalogy the
study of how situations and cultures
sffact aur bahavior and thinking.

Psychological inflience:

® learned fears and other leained
expectations

b+ amotional responses

» cognitive processing and
perceptual Interpretations

Blological Influences:
e naturat selaction of adaptive
traits
» genetic predispesitions responding
to environment
* brain mechanisms
= harmenal infeences

s Behavlor or mental process

Soclal-cultural influences:

< presence of others

+ cultueal, soctetal, and farily expectations
@ peer and other group influences

= compelling models {such as in the media)

These tiered systems suggest different fevels of analysis, which offer comple-
mentary outloeks. 1t's like explaining why grizzly bears hibernate. Is it because hi-
bernation helped their ancestors to survive and reproduce? Because their inner
physiclogy drives them to do so? Because cold envirenments hinder food gathering
during winter? Such perspeactives are complementary because “everything is related
to everything else” (Brewer, 1998), Together, different levels of analysis fovm an
integrated biopsychosocial approach, which considers the influences of bialogi-
cal, psychological, and secial-cultural factors {FIGURE 1.1).

Each level provides a valuable vantage point for looking at behavior, yet each by
itself is incomplete. Like different academic disciplines, psychology's varied
approaches, or perspectives, ask different questions and have their own timits. One
perspective may stress the biological, psychotogical, or social-cultural level more than
another, but the different perspectives described in TABLE 11 complement one
another. Consider, for example, how they shed light on anger.

@ Someone working from a biological perspective might study brain circuits that
cause Us to be "red in the face” and “hot under the collar," or how heredity and

. experience influence our individual differences in temperament.

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

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

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

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

Someone working from the humanistic perspective (a historically important
approach) might have been interested in understanding how angry

feelings affect a person’s potential for growth and personal fuifillment,
Someone working from the social-cultural perspective wmight explore how ex-
pressions of anger vary across cultural conterts,

e

L]
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3%

OLOGY'S APPROAC

Approach

Focus

Sample Questions

Biologiced

Heaw the body and brain enablz emetions,
memoies, and sensery experances; how
genes combing with envirenment to influence
individual differences

How are messages kansmitied within the body? How is Blond chemistry linked with
moods and motives? To what extent are traits such as intelligence, personalily, sexual
atigntation, and depression attributable to our genes? To our environement?

volatioaary

How the natura! selection of trails promoted
the survival of genes

How does evolution influgnce behavior tendendes?

Hawe can someane’s personality Waits snd disorders be explained in

tance and achieve seltulfilfment

Psychodynamic How behavior springs from unconscious deives
and conflicts weims of sexual and aggressive diives or as the disguised effects of
unfedfilled wishes and childhood traunas?
Behavioral Howi we [earn obsznable responses How do we learn to fear particolar objects or situations? What is the hest
way ta altor our behavior, say, to lose weight ar stapsmoking?
Cognitive Haw we encade, pracess, stare, and retiove How do we use information in remembering? Reasoning? Solving
information problems?
Humanistic Howe we meet our needs for love and accep- Hows can we work toward fulfilling cur potential? How can we

owvercome barriers to our personal growthi?

Secial-cultuial

whole pictuse,

How behaviar and thinking vary acrass situa-
tians and cultures

The peint to remeniber: Like two-dimensional views of a three-dimensional object,
cach of psychology’s perspectives is helpful. But each by itself fails to reveal the

So bear in mind psychology's limits. Don't expect it to answer the ultimate ques-

How are we humans slike as members of one human fanily? As
praducts of different envirenmental contexts, how do we differ?

tions, such as those posed by Russian novelist Leo Tolstoy (1904): "Why should |
live? Why should I do anything? Is there in life any purpose which the inevitable
death that awaits me does not undo and destroy?” Instead, expect that psychology
will help you understand why people think, feel, and act as they do. Then you should

find the study of psychology fascinating and useful.

PHTT———

Views of
anger How
would each of H
psychology's H
Tevels of analysis  }
explain what's
going on hare?
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spsychometrics the sciantific study
af the mbasuremant of human abilities,
atthudas, and traits

zhasic research pure science that aims
w incrzase the scientific knowledge base,

sdevelopmental psychology the sgi-
entific study of physical, cognitive, and
social change throughout the tife span,

reducational psychology the study of

now psychological processes affect and
can enhance teaching and learning.

npersenality psychology the study of
an individual's characteristic pattern of
thinking. faeling, and acting.

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

“applied research scientific study that
airns to soive practical problems.

sindustrial-organizational (1/0)
psychology the appiication of psycho-
fogical concepts and methods to opti-
roizing human behavior in workplaces.

Psychology's Subfields

H: What are psychology’s main subfields? .

Pichuring a chemist at work, you probably
envision a whitewcoated  sclentist sur-
rounded by glassware and high-tech equip-
ment. Picture & psychologist at work and
you wauld be tight to envision

o a white-coated scientist probing a
rat's brain.

e an inteiligence researcher measuv- ;
ing how quickly an infant shows ke
boredom by looking away from a i
familiar picture, i

% an cxecutive evaluating a new a3
“healthy lfe-styles” training program e =
for enzpioyess. "' a social scientist, Michael, That ntens |

. can't explain electeicity or anything like that,

° someone ata computer analyzing but if you ever want fa know about people, Iin
data on whether adopted teens’ tem-  your man.”
peraments more closely resemble
those of their adoptive parents or their biciogical parents,

o atherapist listening cavefully to a client’s depressed thoughts.

® a researcher visiting another culture and cotlecting data on variations in human

values and behaviors.
@ ateacher or writer shating the joy of psychology with others,

The cluster of subficlds we call psychology has less unity than most other sci-
ences. But there is a payoff: Psychology is a mecting ground for different disci-
plines. “Psychology is a hub scientific discipline,” said Association for
Psychalogical Science president John Cactoppe {2007). Thus, it's a perfect home
for those with wide-ranging interests. In their diverse activities, from biclogical
experimentation to cultural comparisons, the tribe of psychology is united by a
common quest: describing and explaining behavior and the mind underlying it.
There ts even a branch of psychology devoted to studying the measurement of our
abilities, attitudes, and traits: psychometrics.

Ha 4

isee you! Abiological psycholo-
gist might view this child’s delighted
respanse as evidence of brain
maturation. A cognitive psycholo-
gist might see It 45 a demonstration
of the baby's growing knowledge
of his surroundings. For 2 cross-
culturat psychologist, the rele of
grandpatents in different soceties
might be the issue of interest. As
you wilf see throughaut this baok,
these and olher perspectives offer
camplementary views of behavior.

Some psychologists conduct basic yesearels that builds psychology's knowi-
edge base, In the pages that follow we will meet 2 wide vaviety of such research-
ers, meluding:

o bislagical psychalogists exploring the links bebween brain and mind.
developmental psychelogists studying our changing abilitics from womd to tomi.

@

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

L3

educational psycholegists studying infiuenices on teaching and learning.
persenality psychologists investigating our persistent traits,
s social psychologists exploring how we view and affect one another.

@

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

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

Although most psychelogy textbooks focus on  psychological science,
psychology is also a helping profession devoted 1o such practical issues as how to
have a happy marriage, how to overcome anxicty or depression, and how to raise
thriving children. As a science, psychology at its best bases such interventions on
evidence of effectiveness. Counseling psychologists help people to cope with
chalienges and crises (including acadernic, vocational, and marital issues) and to
improve their personal and social functioning. Clinical psychologists assess
and treat mental, emotional, and behavior disorders (APA, 2003). Both
counseling and clinical psychologists administer and interpret tests, provide
counseling and therapy, and sometimes conduct basic and applied research. By
contrast, psychiatrists, who also often provide psychotherapy, are medical
doctors licensed to prescribe drugs and otherwise treat physical causes of
psychological disorders. Some clinical psychologists are lobbying for a similar
right to prescribe mental-health-related drugs, and in 2002 and 2004 MNew
Mexico and Louisiana became the first states to grant that right to speciaily
trained and licensed psychologists.

UHIT L ¢t PSYCROLOGY'S HiSTORY AND APPROACHES 13

::human factors psychology the study
of how paople snd machines interact
and the Jdeskin of safe and easity used
machings and environments.

ucounseting psychology a branch of
psychology that assists poopla with
probterms in living (often rafated to
schaol, waork, or marriage) and in achiey-
ing yreater well-being

chinical psychology a branch of psy-
chetagy that studios, assasses, and treats
peonte with psychological disorders.

spsychlatry a branch of medicine deal-
tng with psychalogical disordars, prac-

ticed by physicians who often provide
medical (for example, drug) treatments
as well as psychoiogical therapy.

Psycholagy: A science and a
profession  Psychologists experiment
with, observe, test, and treat behavior.
Here we see psychologists testing a child,
measuring emotion-related physiology, and
doing face-to-face therapy.
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With perspectives ranging from the biological to the social, and with settings
from the lzboratory o the clinie, psychology relates to many ficlds, ranging
from mathematics to biology to sociolagy to philosophy. And more and more,
psychology’s methods and findings aid other disciplines. Psychologists teach in
medical schools, law schootls, and high schools, and they work in hospitals, fac-
tories, and corporde offices. They engage in interdisciplinary studies, such as
psychohistory (the psychological analysis of historical characters), psycholin-
guistics (the study of language and thinking), and psychoceramics (the study
of crackpots).?

Psychology also influences modern culture. Knowledge tiansforms us, Learning
about the solav system and the germ theory of disease alters the way peaple think
and act. Learning psychology’s findings also changes people: They less often judge
psychological disorders as moval failings, treatable by punishment and ostracism.
They less often regard and treat women as men's mental inferiors, They less often
view and rear children as ignorant, willful beasts in need of taming, "In each
case,” notes Morton Hunt (1990, p. 206), "knowledge has modifiod attitudes,

gaIT oz

and, through them, behavier.” Once aware of psychelogy's well-researched
idcas—about how body and mind connect, how a child's mind grows, how we
construct our perceptions, how we remember (and mistemember) our experiences,
how people acress the world differ (and are alike)--your mind may never again
be quite the same. -

PSYLHGLOGY'S HISTORY AND APPRUACHES 15

> ASK YOURSELF
When you signed up for this course, what did you think psychology woutd be all abaut?

> TEST YOURSELE 2
What are psychology's major fevels of analysis?

Answers Lo the Test Yoursell questions can be found i Appendix £ at the end of the boak

"Onee expanded to the dimensions

of & Javger idea, (the mind] never

returns ta its original size."
Cliver Wendell Babn

BI3-1834

« Want to learn more? See

Appendix A, Careers in Psychology,
at the end of this book for mare
information about psychology's
subfields and to learn about the
many interesting options available to
those witii bachelor's, master's, and
dactoral degrees in psychology, »

“Confassion: 1 wrate the last part of this sentence on Aprit Faols' Day.

Tips for Studying Psychology

I How can psychological principles help you as &
student?

The investment you are making in studying psychology shoutd
enrich your life and enlarge your vision. Alhough many of
life's sigmificant questions are beyond psychology. some vary
important ones are illuminated by even a first psychology
course. Through nainstaking research, psychologists have
gaired insights into brain and mind, deeams and mamorias,
depression and joy. Even the unanswered questions can en-
rich us, by renewing our sense of mystery about "things too
wonderful® for us vet te understand. Your study of psychol-
agy can also help teach you how to ask and answer important
questfons—haw to think critically as you evaluate competing
ideas and claimns.

Having your fife enriched and your vision enfarged (and get-
ting a decent grade) requires effective study. As you wilt see
in Unit 74, to master information you must activaly process
it Your mind is not iike your stomach, something to be filled
passively; it is more like a muscle that grows stronger with
axercise. Countless experiments reveal that people learn and
remernber best when they pit material in their own wards,
rehearse it, and then review and rehearsae it again.

The SQ3R study method incorporates these principies
{Robinson, 1970). Q3R is an acrenym for its five steps: Sur-
vey, Questlon, Read, Rehearse, Ravisw,

To study a unit in this text, first survay, taking a bird's-eye
wigw. Scan the headings, and notice how the unit is organized,

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

Then read, actively searching for the answer. At each sitting,
read only as much of the umit (usually a single main section} as
you can absorb without tiring. Read actively and criticaily. Ask
questions. Make notes. Consider implications: How does what
you've read relate to yvour own life? Does it support or chat-
fenge your assumptions? How convinging is the evidence?

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

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

Survey, question, read, rehearse, review. | have organized
this book's unlts to facilitate your use of the SQ3R study sys-
tem. Each unit begins with an outline that afds your survey.
Meadings and learning chjective questians suggest issues and
concepts you should consider as you read. The material is or-
aanized into sections of readablc length. At the end of each
section is & “Before you move on ... box with “Ask Yoursel”
and “Test Yourself questions that help you refiearse what you
know, The Unit Review provides answers to the learning objec-
tive questions, and the list of key terms helps you check your
mastery of important concents. Survey, question, read . .,

Five additional study tips may Further boost your learning:

Distribute your study time. One of psychology's oldest find-
ings is that spaced praclice prosnotes better retention than
massed practice. Youwll remambor material bettar if yvau space
your wark over several study periods—perhaps one hour a day,
six days & week—rather than cram it into one long study blitz
For example, rather than trying to read an entire unit in 3 sin-
gle sitting, read just one main section and then turn to some-
thing sise, .

Learn ta think critically. Whether vou are reading or in ¢lass,
note people’s assumptions and values. What perspective or bias
underiies an argurnent? Evaluate evidence. 1s it anecdotal, or is
it supported by rellable science? Assess conclusions. Are there
alternative axplanations?

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

Overlearn. Psychology tells us that overlearning impraves
retention. We are prone to overestimating how much we
know, vay may undesstand a unit as you read it, but by de-
voting extra study time to testing yourself and reviewing what
you think you know, you will retain your new knowledge long
nio the future.

Be a siart test-taker. If a test contains both multiple-choice
Questions and an essay guestion, turn first 1o the essay. Read
he question carefully, noting exactly what the teacher is ask-
Ng. On the back of a page, pencil in a list of points you'd like

te make and then organize them Before writing, put aside the
essay and waork through the multiple-choice questions. (As you
do so, your mind may continue to mubl over the o3say ques-
tion. Sometimes the multiple-choice guestions will bring perti-
nent thoughis to mind.) Then reread the essay question. rethink
your answer, and start writing. When yau finish, proofread youyr
answer to eliminate speiling and grammatical errors that make
you look less competent than you are.

When reading multiple-choice guestions, don't confuse your-
salf by trying te imaging how each choice might be the right ane.
Instead, try to answer gach questton as i it were a fili-in-the-
blank question. First cover the answers and form a sentence in
yaur mind, recalling what you know to complete the sentence,
Then read the answers on the test and find the alternative that
bost matches your own answer.

While exploring psychology, you will taarn much morse than
effective study techniques. Psychology deepens our appre-
ciation for how we humans perceive, think, feel, and act. By
50 doing it <an indead enrich our lives and enfarge our vision.
Through this book | hope to halp guide you toward that end.
As educator Charles Eliot said a century ago: "Boaoks are the
quistest and most copstant of friends, and the mest patignt
of teachers.”

SSGQBR 2 stedy method ncorporating five steps:
Survey, Question, Read, Rehearse, Review.
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UNET REVIEW: Psychology's History and Approaches

What |5 Psychotogy?

e How dig psychology develop from its prescientific roots
in early understandings of mind and body to the -
beginnings of modern science?

Psychelogy taces its roots back through vecorded histary to
india, Ching, the Midde East, and Europe. Buddha snd Con-
fuctus focused on the powers and ovigin of ideas. The ancient
Hebrews, Socrates, Plate, and Aristotle pendered whether
mnd and body are connected or distinet, and whether
hunran ideas are invate ot result from experience, Descartes
and Locke reengaged those miclent debates, with Locke offer-
ing his famous description of the mind as a “blank slate” on
which experience writes. The ideas of Bacon and Locke con-
telbuted to the development of modern empiricisn.

2 When and how did modern psychological science begin?
Psychologleal science had its modem beginning with the
first psychological laboratory, founded in 1379 by German
phitosepher and physiologist Wilhelm Wundt, and frowm the
later work of other scholars from several disciplines and
many countries.

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

Having begun as a "science of mental fife,” psychology
evolved in the 19205 inko the “sclentific study of observable
behavior.” After rediscovering the mind, psychology since the
1960s has been widely defined as the science of behavior and
mental processes,

Contemporary Psychology

4: What is psychology's historic big issue?

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

BHITL &t
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to death}. Today’s science emphasizes the interaction of genes
andl experiences in specific envivonments,

51 What are psychology’s levels of analysis and related
perspectives?

The biopsychosociat approach intcgrates information from the
biotogical, psychological, and social-cultural levels of analy-
sis, Psychologists study human behaviors and mental pro-
cesses from many different perspectives (inciuding the
bielogical, evolutionary, psychodynamic, behavioral, rognitive,
and soclal-cultural perspectives, and the historically influen-
tial humanistic approach).

67 What are psychalogy's main subfields?

Psychology's subfields encompass basic research (often done
by blological, developmental, cognitive, educational, persanaiity,
and social psychologists), applied resegrch (sometimes con-
ducted by industrial-organizations! and human factors psychol-
ogists), and clinical science and applications {the work of
counseling psychelogists and elinical psychologists}. Psychometric
psychologists study measurement methods, Clinical psychelo-
gists study, assess, and treat (with psychotherapy) people with
psychelogical diserders, Psychiatrists also study, assess, and
treat people with disorders, but as medical doctors, they way
prescribe drugs in addition to psychotherapy.

72 Bow can psycholegical principles help you as a student?
Research has shown that learning and memory are enhanced
by active study, The SQ3R study method —sutvey, guestion,
read, rehearse, and review—appiies the principles devived
from this rescarch.

Terms and Concepts te Rermember

empiricisig, p, 3
structuralism, p, 4
functionaitsm, p. 5
experimental psychology, p. &
behaviorism, p. 6

humanistic psychology, p. 6
cognitive neurescience, p. 7

biopsychosocial approach, p. 10
biclogical psychology, p. 10
evalutionary psychology, p. 10
psychodynamic psychotopy, p, 10
behavioral psychology, p. 10
cognitive psychology, p. 10

personality psychology, p. 13

social psychology, p. 12

applied vesearch, p. 13

industrial-organizational {[/0)
psychology, p. 13

human factors psychelogy, p. 13
counseiing psychology, p. 13

psychology, p. 7
nature-nurture issue, p. 8
natural selection, p, 8§
levels of analysis, p. 10

social-cultural psychology, p. 10
psychometrics, p. 12

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

clinical psychelogy, p. 13
psychiatey, p. 13
SQ3R, p. 14

Multiple-Choice Questions

1. Which perspective would most likely
cxplain anger as “zn outlet for wncon-
setows hostili'"?

. Sociab-cultural
b. Psychodynamic
. Dehavioral

d. Fungtionalist
¢, Biotogical

2. The debate on the refative contribu-
tions of blology and experience 1o
Twuman development is most often
referred to as

. evolutionary analysis.

. behaviorism.

. the cognitive revolution.

d. the nature-nurture issue.

. natural selection.

Ao

~

3. Which of the following professionals
i also a medical deckor?

. Psychiatrist

. Psychologist

. Clinfclan

. Counselor

. Binlogist

fn e

o

4, SQ3R is an acronym for a study
methad that includes survey, guestion,
read, rehearse, and

Tigor.

tecite,

. YESDONSE.

. review,

teserve,

-

5, Which of the following psychologists
wiould most kely explore how we
wiew and affect each other?

a. Developmental
b. Biological

¢. Soclal

d. Cognitive

e Personality

. For behavierists, psychological science
is rooted in
2. introspection.
b. observation.
< cuitural influences.
d. growth potential,
e. basic needs.

7. Which of the following psychologists
waould nast lixely conduct payeijo-
therapy?

. Biological

. Clindeal

Industriat-organizational

. Cognitive

<. Evolutionary

moTm

8. The study of mental actlvity linked
with brain activity best describes

. humanistic psychology.

. Gestalt paychology.

. cognitive newrosclence.

. the psychodynamic perspective.

. the evolutionary perspective.

Soon o w

9. The first psychological laboratory,
opened in 1879, belonged to
a. Charles Danwin.
b. Sigrmind Freud.
<. Rend Descartes.
d. Wilhehn Wundt,
e. William James.

10. The sehool of psycholo-
gy focused on how mental and behav-
ioral processes enable us fo adapt and
Aourish.

a. Functlonalist
b. Structuralist

c. Behavioral

d. Humanistic

e, Psychodynamic

11. The study of current environmentat
influences and the importance of sat-
isfying the needs for tove and accen-
tance hest describe which schoot of
psychiology?

a. Humanistic

b. Behaviorial

¢. Psychodynamic
d. Structuralist

e. Punctionalist

12. Which of the following is the best
exarnple of applied research?
A, nvestigating basic human taits,
b. Using psychological concepts to
boost morale and productivity.
¢ Experimenting with how we per-
ceive stimuhi.
. Studying the changing abiiities of a
child from age 2 to age 5.
. Exploring the mind-brain
connections in adelcscents.

o

I3

13, Self-reflective introspection (looking
mward) to discern the clements of
experience best deseribes a technigue
used by
A, Darwinists.

. empiricists,

. structuralists.

. behavierists.

2. ancient Greek philosophers,

-

oo

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

4. Psychadynamic
b. Cognitive:

<. Biclogical

d. Secial-cultural
¢. Evolutionary

15, The scicnce of behavior and mental
processes best defines
2. philesophy,
b. cognitive neuroscience.
<. basic research.
d. applied research,
e, psychology.

Free-Response Guestion
Psychology has a variety of complemen-
tary yet incomplete perspectives that help
us understand behavior. How inight each
of the foliowing perspectives explain
aggression?

+ Blologleal

« Copitive

« Evolutionary

* Seciat-cultural

TAF is 2 tradesnaik registered and/or ovmed
by the College Board, which was not invalued
In the production of, and does not endorse,
this producs.

@

Multiple-choice self-tests and more may be found at wwwwarthpublishers.com/myers




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

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

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

Research Methods:
Thinking Critically With
Psychological Science

what people already know: "So what else is
new—you get pald for using fancy methods
to prove what everyone knows?” Others
place their faith in human intoition: Bur-
led deep within each and every one of us,
there is an instinctive, heart-felt awareness
that provides—if we allow it to—the most re-
liable guide,” offered Prince Charles {2000).
“I know there’s no evidence that shows the
death penalty has a deterrent effect,” George
W, Bush (1999) reportedly said as Texas gov-
ernor, "but I just feel in my put it must be
frue” “I'm 3 gut player. T rely on my in-
stincts,” said the former president in explain-
ing to Bob Woodward (2002) his decision ta
faunch the Irag war.

Prince Charles and fonmer President Bush
have much campany. A long list of pop psy-
cholegy books encourage us toward “intui-
five managing,” “intuitivetrading,” “intuitive
healing,” and much more, Today's psycho-
logical seience does document a vast intui-
tive mind. As we will sce, our thinking,
memory, and attitudes operate on two levels,
conscious and unconscious, with the karger
part operating automatically, offscreen. Like
jumbe jets, we fly mostly on autopilot.

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

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

THE NEED FOR
PESYCHOLOGICAL
SCHEMCE

Did We Koow It Al Along?

Hindsight Bias
Cwerconfidence
The Scientific Attitude
Critical Thinking
I'IO&;' DO
PSYCHOLOGISTS

ASK AND ANSWER
QUESTIONS?

The Scientific Method
Description
Correlation

Experimentation

STATISTICAL REASOMING

IN EVERYDAY LIFE
Descrbing Data
Making Inferences

FREQUENTLY ASKED
QUESTIONS ABQUT
PSYCHOLOGY

Psychology Applied

Ethics in Research
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oy
The limits of intuition
Parsonnel interviewars tend
1o be avercondident of thair
gut feelings shout job appli-
cants. Thefr confidenca stems
partly friom their recalling
cases where their favarable
impression proved right, and
partly from their ignorance
about rejected applicants who
succeeded elsewhere.

+ “He whe trusts in his own heart is
: afool”

. ey
“Life is Hived forwards, but
: understood backwards.”
Philosapher Saren Kiethegasrd
18131885

. z “
"Anything seems commonpiace, \q
once explained.” H
Dr. Watson to Shedock Holres §

,

e i

thindsight bias the tendency to
betieve, after leaming an outcome,
that one would have faressen it (Also
known as the ~knew-it-alt-along phe-
ROMeanaom)

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

Units to come will show that caperiments
have found peopie greatly overestimating their
lie detection accuracy, their eyewitness recollec-
tions, thely interviewee assessments, their risk

_predictions, and their stock-picking talents.
"The first principle,” said Richard Feymsnan
{1997}, “is that you must not fool yourself—
and you are the sasiest pevson to fool.”

Indeed, observed Madeleine L'Engle, “The
naked intelect is an extraordinarily inaccurate
instrument” {1973). Two phenomena—hind-
sight bias and judgmental overconfidence—
Hlustrate why we cannat rely solely on intuttion
and common sense.

How easy it ts to seem astute when drawing the bull's eye after the arrow has struck.
After the North Tower of New York's World Trade Center was hit on September 11,
2001, commentators sald people in the South Tower should have immediately evacu-
ated. (It became obvious only later that the strike was not an accident.) After the U.S,
occupation of raq led to a bleody civil war rather than a peaceful democracy, com-
mentators saw the result as inevitable. Before the invasion was launched, these re-
suits seemed anything but obvious: In voting to allow the frag nvasion, most U.S.
senators did not anticipate the chaos that would seem so predictable in hindsight.
Finding that something has happened makes it scem Inevitable, 2 tendency we call
hindsight bias (also kiown as the Iknew-jt-all-along phenomenon.

This phenomenon is easy to demonstrate: Give half the members of a group some
purported psychological finding, and give the other half an opposite reswt, Tell the first
group, “Psychologists have found that separation weakens romantic attraction. As the
saying goes, "Out of sight, out of mind."" Ask them to imagine why this might be true.
Most people can, and nearly all will then regard this true finding as unsurprising.

Tell the second group the opposite, “Psychologists have found that separation

'strengthens romantic attraction. As the saying goss, "Absence makes the heart grow

fonder.”" People given this untrze result can also eastly imagine it, and they over-
whelmingly see it as unsurpeising common sense. Obviously, when both a supposed
finding and its opposite seem like common sense, there is a problem.

Such errors in our recollections and explanations show why we need psychalogi-
cal research, Just asking people how and why they felt or acted as they did can
sometimes be misleading—net becavse common sense is usually wrong, but because
common sense more easily describes what fras happened than what will happen. As
phlysiclst Neils Bohr reportedly said, "Prediction is very difficult, especially about
the future.”

Hindsight bias is widespread. Some 100 studies have observed it in various countries
and among both children and adults (Blank et al., 2007). Mevertheless, our intuition is
often right. As Yogi Berra once said, "You can observe a lot by watching." (We have
Berra to thank for other gems, such as “Nobody ever comes here—it's too crowded,”
and “If the peaple don’t want to come out to the ballpark, nebody’s gonna stop "em.”
Because we're ait behavior watchers, it would be surprising if many of psychology's
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findings had not been foreseen. Many people believe that love
breeds happiness, and they are vight {we have whal Unit 8a calls a
decy "need to belong™). Indeed, note Daniel Gilbert, Brett Pelham,
andd Bouglas Kxull (2003), "good 1deas in psychology usually have
an oddly familiar quality, and the mament we encounter them we
feet certain that we once came close o thinking the same thing
ourselves and simply failed to write it down.” Goad ideas ave fike
zood Inveniions; once created, they seem ohvious.

But sometimes our intuition, informed by countless casual
observations, has it wrong. I lakey units we will see how research
has overturned popular ideas—that familiarity breeds contempt,
that dreams predict the future, and that emotional reactions ca-
incide with menstiual phase. {See also TABLE 2.1.) We will also
see how it has surprised us with discoveries about how the brain’s
chemical messengers control our moods and memories, about
other animals” abilities, and about the cffects of stress on our
capacity to fight disease,
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TiUE OR FALSE?

Psychological research discussed in units to come will either confirm or refute each of these
statements (adapted, in part, frorn Furnham et al,, 2003). Can you predict which of these popular
ideas have been confirmed and which refuted? (Check your answers at the bottom of this table))

. 1F you want to teach a habit that persists, reward the desired behavior every time, not just
intesmittently {see Unit 6).

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

hd

w

. Traumatic experiences, such as sexual abuse or surviving the Holecaust, are typicaily
“repeessed” froim memeory (see Unit 7A).

ks

. Most sbused children do not become abusive adults (see Unit 9).

W

. Most infants recognize their own reflection in a mimar by the end of thefr fiest year {sea Unit 8),

6, Adopted siblings usually do not develop simiilar persanalities, even thaugh they are reared
by the same parents (see Unit 3C).

7. Fears of hammless objects, such as fiowers, are just as easy to acquise as fears of potentially
dangetous objects, such as snakes (see Unit BA).

8. Lie detection tests often fie (see Unit 8B).

9. Mast of us use only abaut 10 percent of our brains (see Unit 38),

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

L0981 8L 199 s Ly e LT sy

Overconfidence
We humans tend to be overcanfident, As Unit 7B explaing, we tend to think we
know more than we do. Asked how sure we are of our answers to factual questions
{Is Boston north or south of Paris?), we tend to be more confident than correct.?
Or consider these three anagrams, which Richard Goranson {1978) asked people
ko unscramble:

03t i seuth of Faris.

Hindsight bias After the harror of 9711,

it seemed abvious that the U.S. intefigence
analysts sheuld have taken advance wamings
mere serously, that aisport security should
have anticipated box-culter-wiefding terror-
ists, that accupants of the South Tower of the
World Trade Center should have known to
play it safe and leave. With 20/20 hindsight,
averything seems obvious, Thus we now
spend billions to protect aurselves against
what the teerorists did last time,

A

= Fun anagram solutions from
Woerdsmith.org:

Elvls = lives

Dormitory = dirty room

Slot machines = cash last in 'em. »
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“We tdon't like their sound. Groups of
ruitars are on their way out.”

Dezea Records, in turaing down ©

ayecording contract with the ©
Beattes in 1962 ¢

“Cemputers in the futare may weigh
T more than 1.8 tons.”
Popular iechanics, 1949

“The telephone may be appropriate
for our American cousing, but not
here, because we have an adegquate
supply of messenger boys.”

Dritish expert group evaluating the ©
invention af the telephone

"Ehey coulda't hit an elephant at
this distance.”
Geveral Jahn Sedquick just belors being
willed during & 8.5, Civil War battle, 1664

"The scientist .. . must be free to ask
any question, fo doubt any agsertion,
to seek for any evidence, tu correct
&Ny eTToTS."
Physicist J. Raberk Gppenheimer,
Life, Detaber 10, 1349

WREAT - WATER

ETRYN -+ ENTRY

GRABE —» BARGE
About how many seconds do you think it woukd have taken you to unscramble each
of these? .

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

Are we any better at predicting our social behavior? To find out, Robert Vatlone
and his associates (1990) had students predict at the beginning of the sehool year
whether rlmy' would drop a course, vate in an upcoming clection, call their par-
ents rmore than twice a month, and so forth. On average, the students felt 84
percent confident in miaking these self-predictions. Later quizzes about their ac-
tual behavior showed their predictions were only 71 percent correct. Even when
students were 100 percent sure of themselves, their self-predictions erred 15 per-
cent of the time.

It's not just students. Ohio State University psychologist Philip Tetlock {1998,
2005) has collected more than 27,000 expert predictions of world events, such as the
future of South Africa or whethier Quebec would separate from Canada. His repeated
finding: These predictions, which experts made with 80 percent confidence on aver-
age, were right less than 40 percent of the time. Nevertheless, even those who erred
maintained their confidence by noting they were “almost right.” “The Québécais sep-
aratists almost won the secessionist referendum.”

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

Underlying all science is, first, a hard-headed curiosity, a passion to explore and under-
stand without misleading or being misled. Some guestions {Is there life after death?) are
beyond science. To answer them in any way requires a leap of faith. With many other
ideas {Can some people demonstrate ESP?), the proof is in the pudding. No matter how

-sensible or crazy an idea sounds, the critical thinker's question is, Does it work? When

put to the test, can its predictions be confirmed?

This scientific approach has a long history. As ancient a figure as Moses used such an
approach. How do you evaluate a self-prociatmed prophet? His answer: Put the prophet
to the test. If the predicted event “does nat take place or prove tiue," then so much the
worse for the prophet {Deuteronomy 18:22). By letting the facts speak for themselves,
Moses was using what we now call an empirical approach. Magician james Randi uses
this approach when testing those ciaiming t see auras around people’s bodies:

Randis Do you see an aura atound my head?
Aura-seer: Yes, indeed.

Randi: Can you still see the aura if [ put this magazine in front of my face?
Aura-seer:  Of course.

Randi: Then if | were to step behind a wall barely talter than [ am, you

could determine my location from the aura visible above my
head, right?

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

: When subjected fo such scrutiny, crazy-sounding ideas sometimes find support.
3 During the 17005, scientists scoffed at the notion that metzorites had extraterresirial
origins. When two Yale scientists dared to deviate from the conventional opinion,
Thomas Jeiferson jeered, “Gentlemen, I would vather believe that those two -Yankee
Professors would le than to believe that stones fefl from heaven.” Sometimes scien-
tific tnguiry turns jeers into cheers.

More often, science becomes society’s garbage disposal by sending erazy-sound-
jng ideas to the waste heap, atop previous claims of perpetual motion machines,
mriracle cancer cures, and sut-of-body travels into centuries past. Todag's “traths”
sometimes becomie tomoreow's fallacies. To sift reality from fantasy, sense from
nonsense, therefore vequires a scientific attitude: being skepiical but not cynical,
open but not gullible.

“To betieve with certainty,” says a Polish proverd, “we must begin by doubting
As scientists, psychologists approach the world of behavior with a curious skepti-
cism, persistently asking two questions: What do you mean? How do you know?

When ideas compete, skeptical testing can reveal which ones best match the
facts. 1Jo parental behaviors determine children’s sexnal ortentation? Can
astrologers predict your future based on the position of the planets at your birth?
As we will see, putting such claims to the test has led psychological scientists to
doubt them,

Putting a scientific attitude into practice requires net only skepticism but aiso
Fumility--an awareness of our own vulnerability to error and an openness to sur-
prises and new perspectives. In the last analysis, what matters is not my opinion or
yours, but the truths nature reveals in response to our questioning. ¥ people or
other animals don’t behave as our ideas predict, then so much the worse for our
ideas. This humble attitude was expressed in one of psychology's eatly mottos: “The
rat is always right.”

Historians of science tell us that these three attitudes—curiosity, skepticism, and
humility—helped make modern sclence possible. Many of its founders, including
Copernicus and Newton, were people whose religious convictions made them
humble before nature and skeptical of mere human authority (Hooykaas, 1972;
Merton, 1938), Some decply religious people today may view science, including
psychological science, as a threat. Yet, notes soctologist Rodney Stark (2003a,b),
the scientific revolution was led mostly by deeply religious people acting on the

idea that “in order to love and honor God, it is necessary to fully appreciate the
wonders of his handiwork.”

Of course, scientists, like anyone else, can have big egos and may cling to their
preconceptions, We all view nature through the spectacles of our preconceived ideas.
Mevertheless, the ideal that unifies psychologists with alt scientists is the curious,
skeptical, humble scruting of competing ideas, As a community, scientists check and
recheck one another's Bndings and conclusions.

5

Non Sequitur

THE IRREZISTIRLE
FoRCE MECTE TUE
MMoVABLE oRJECT
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the Amazing Randi The magician
larmes Rendi exemplifies skeptidism. He
has tested and debunked a variety of
psychic phenomena.
&

"R skeptic is one whe is willing to
question any truth claim, asking for
clarity in definition, consistency
togic, and adequacy of svidence™
Ehilascpher faut Kuriz
The Skeptical Inquirer, 1934 .

"My deeply held helief is that if a god
anything itke the traditional soct
pxists, our curiosity and intelligence
are provided by such a god. We woultd
he unappreciative of those gifts. .. if
we suppressed our passion to explore
the universe and ourseives.”

Cart Sayan, Braca’s Brain, 1379

= 'SOYHD oBed
snotazad uo wesbeue 63 UoIIMOS »
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seritical Ehinking thinking that does
not blindly accopt arguments and con-
<tusions, Rathar, it examines assimp-
tions, discerns hidden values, evatuates
nwidence, and assessas conchugions

* "fhe real purpose of the scientific

. method is to make sure Nature hasn't E

5 migted you into thinking you know

;. gomething you don't actually know.”

) Robert M. Pirsig, Zen and the
Art of Motoreytle Haintenance, 1974 2

Critical Thinking

The scientific attitude prepates us to think smarter. Smart thinking, cailed critical
thinking, cxamines assumptions, discerns hidden values, evaluates evidence, and as-
sesses conchusions. Whether reading a news report or listening o 2 conversation,
critical thinkers ask questions. Like scientists, they wonder, How do they know that?
What is this person’s agenda? Is the conclusion based on anccdote and gut feelings,
or on evidence? Does the evidence justify a cause-effect conclusion? What alternative
explanations are possibie?
Has psychology's critical ingquiry been open ta surprising findings? The answer, as

ensuing units illustrate, is plainly yes. Believe it or not. ..

o massive losses of brain tissue carly in life may have minimad long-term effects
(see Unit 3B},

within days, newborns can recognize their mother's odor and voloe {see Unit 73,
brain damage can teave a person able to learn new skills yet unaware of such
learning (see Unit 7B).

diverse groups—men and wormen, old and young, rich and middle <lass, those
with disabitities and those without—report reughly comparable levels of personal
happiness (see Unit 8B).

stectroconvulsive therapy (delivering an clectiic shoak to the brain) is often a
very effective treatment for severe depression (see Unit 13).
And has critical inguiry convineingly debunked popular presumptions? The an-
swer, a5 ensuing units also tlustrate, is again yes, The cvidence indicates that ...

Y

L

@

sleepwatkers are not acking out their dreams (see Unit 5).

out past experiences are not all recorded verbatim in our braing; with brain stim-
ulation or hypniosis, one cannot simply "hit the replay burton” and relive long-
buried or repressed memories (see Unit 7A).

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

@ opposites do not generally attract (see Unit 14).

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

-

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

» TeST YOURSEEF 1
What i5 the scientific attitude, and why is it important for critical thinking?

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

How Do Psychologists Ask and Answer Q

aul plawsible-sounding theories. And it puts them to the test. If a theory works—if
the data support its predictions--so much the better for that theory. If the predictions
fail, the theory will be revised or rejected.

The Scientific Method
41 How do theodes advance psychological sciencé?

[n everyday conversation, we often use theory to mean “mere hunch.” In science, how-
ever, theory is linked with observation. A scientific theory explains through an inte-
grated set of principles that erganizes observations and predicts behaviors or events. ¥y
organizing isolated facts, a theory simplifies. There are too many facts about behavior to
rememnber them RlL By linking facts and bridging them to deeper principles, a theory
offers a useful summary. As we connect the observed dots, a coherent picture emerges.

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

Yet no matter how reasonable a theory may sound—and low self-esteem seems a
reasonable explanation of depression—we must put it to the test, A good theoiy pro-
duces testable predictions, called hypotheses. By enabling us to test and to reject ov
revise the theery, such predictions give direction to research. They specify what results
would support the theory and what results would disconfirm it. To test our seif-
esteern theory of depression, we might asscss people’s self-esteem by having them re-
spond to statements such as “{ have good ideas” and “I am fun to be with,” Then we
could see whether, as we hypothesized, people who report poorer self-images also
score higher on a depression scale {(FIGURE 2.1).

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

{2} Theories
Example: Low self-esteem
feeds depression,

conflrm, reject,
of Tevise

fead to
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stheory an axalanation vsing an inte-
grated set of principles that crganizes
obsaivations and predicts bohaviors
oF evants,

shypothesis a tostable prediction,
often impiied by a theory,

> FIGURE 2.1

PSYCHOLOGISTS ARM THEIR SCIENTIFIC attitude with the scientific method. Psy-
chological science evaluates competing ideas with carefui observation and rigorous
analysis. In its atfempt to describe and cxplain human nature, it welcomes hunches

The scientific method A seif-correcting
pracess for asking questions and olsenving
nature’s answers,
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soperational definition a statement
of the procedures (apaerations) used ta
define research variabies. For exampie,
human intelligence may be operation-
ally defined as what an intelligence
tast measures.

sraplication repeating the essence of
a rasearch study, usuaily with different
participants in different situations, 1o
see whether the basic finding extends
to ather participants and circumstances.

ease study an observation technigue
i whicl one parson is studied in depthin
the hops of ravaaling universal principies

ssurvey a technique for ascartaining
the self-reported atlitudes or behav-
iors of 2 particutar group, usually by
fuestioning & representative, randam
sample of the group.

- Good theories explain by

{1y organizing and linking observed
facts, and

(2} implying hypotheses that offer
testable predictions and, semetimes,
practical appfications. o

Y
The case of the conver-
sational chimpanzee In
case studies of chimpanzees,
psychologists have asked
whether fanguage is uniquely
human, Here Nim Chimpsky
signs Aug as his trainer, psy-
chologist Hesbert Terrace,
shows him the puppat Eraje.
But is Mim really using fan-
guage? Psychologists debate
that issue.

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

As a check on their biases, psychologists report their research with precise
aperational definitions of procedures and concepts, Unbike dictionaiy definitions, op-
erational definitions describe concepts with precise procedures or measures. Hunger, for
exarnple, might he defined as “hours without eating,” generosity as "money contribured.”
Such carefully worded statements should allow others to replicate (repeat) the original
ohservations. If other researchers re-create a study with different paticipants and materi-
ats and get similar vesults, then our confidence in the finding's reliability grows. The fisst
study of hindsight bias aroused psychologists' curiosity. Now, after many successfal repli-
cations with differing people and questions, we feel sure of the phenomenon's power.

I the end, our theory will be useful if it {1) effectively organizes a range of self-reposts
and observations, and (2} implies clear predictions that anyone can use to check the
theory or to derive practical applications. (If we boast peeple’s self-esteern, will their de-
pression 1ift?) Eventuaily, our research will probably tead to a vevised theory (such as the
one in Unit 12} that better orgémizcs and predicts what we know about depression.

As we will see next, we can test our hypatheses and refine our theories using de-
seriptive methods {which describe behaviors, often using case studies, surveys, or
naturatistic observations), cerrelationa! methods {which associate different factors),
and experimental methods {which manipulate factors to discover their effects). To
think eritically about popular psychology claims, we need to recognize these methods
and know what conclusions they allow.

Description

4: How do psychologists observe and describe behavior?

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

The Case Sfudy

Ameong the oldest research methods, the
case study examines cne individual in
depth in hopes of revealing things true of us
all. Some cxamples: Much of our carly
knowledge about the brain came from case
studics of individuals whe suffered 2
particular impairment after damage to 2
certain brain eeglon. Jean Piaget taught us
about children’s thinking after carefully
observing and questioning only a fow
children. Studics of only a few chimpanzees
have revealed their capacity for understanding
and language. Intensive case studies are
sometimes very revealing.

H
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Case studies often suggest directions for further study, and they show us what can
happen. But individual cases may mislead us if the individual being studizd is atypical.
Unrepresentative information can lead to mistaken judgments and false conclusions,
Indeed, anytime a vesearcher mentions a finding (“Smokers die younger: 95 peycent of
men over 85 are nonstnokers”} someone Is sure to offer a contradictory anecdote
("Weil, | have an uncle who smoked two packs a day and lived to be 59"}, Dramatic
stoties and personal experiences (even psychological case examples) command our at-
tention, and they are easily remembered. Which of the following do you find more
menorable? {1} "In one study of 1300 dream reports concerning 3 kidvapped child,
only & percent correctly envisioned the child as dead (Muvray & Wheeler, 1937).” {2)
"1 know a1 man who dreamed his sister was in & car accident, and two days later she died
in & head-on coliision?” Numbers can be numbing, but the plusal of anecdete is not
evidence. As psychelogist Gordon Allpart (1954, p. 9) said, “Given a thimbleful of
{dramatic] facts we rush to make generalizations as farge as a tub.”

‘The point to remember: ndividual cases can suggest fruitful ideas. What's true of
all of us can be plimpsed In any one of us, But to discern the general truths that cover
individual cases, we must answer guestions with other researcll methods.

The Survey

The survey method looks at many cascs in less depth. Researchers do surveys when
wanting to estimate, from 3 representative sample of people, the attitudes or reparted
behaviors of a whole population. Questions about everything from cell-phone use to
politiczl opinions are put to the public. Harris and Gallup polls have revealed that 72
percent of Americans think there is too much TV violence, 89 percent favor equal job
opportunities for homosexual people, 89 percent are facing high stress, and 26 per-
cent would like to chanpe something about their appearance. In Britain, seven in ten
18- to 29-year-olds recently supported gay marriage; among those over 50, about the
same ratio apposed it {a generation gap found in many Western countries). But ask-
ing questions is tricky, and the answers often depend on the ways gquestions are
worded and respondents are chosen,

Wording Effects Even subtle changes in the order or wording of questions can have
major effects. Should cigarette ads or pornography be allowed on television? People are
much more ikely to approve “not allowing” such things than "forbidding” or “censoring”
them. In one natonal survey, only 27 percent of Americans approved of “government
censorship” of media sex and violence, though 66 percent approved of “more re-

‘hman nature is very mue;
everywhere, and of course, ohe has
oppertunities of ohserving it at closer
quarters in a village.”

CEENE)

Aqatha Shristie,
The Tuzeday Clul Murders. 1933

= WIth very large samples, estimates
becomea quite retable. E is estimated
to represent 12.7 percent of the
letters in written English. £, in fact, is
12.3 percent of the 925141 Ietters in
Melville's Moby Dick, 12.4 percent of
the 588,747 letters In Dickens’ A Tale
of Twe Cities, and 12.1 percent of the
3,901,021 letters in 12 of Mark Twain’s
works {Chance News, 1997). »

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

mt_x:h more approving of “aid to the needy” than of “welfare,” of “affirmative
action” thar of “preferential treatrment,” and of “revenue enhancers” than of
}’axcs"‘ Because wording is such a delicats matter, critical thinkers will reflect
on how the phrasing of a question might affect pesple’s expressed opinions.

andom Sampling We ean describe human experience by drawing on
eriorable anecdotes and personal experience. But for an accurate picture
f a wheole population’s attitudes and experience, there’s only one game in
wi—ths representative sample.

¢ can extend this point to cveryday thinking, as we generalize from
1 les we observe, especially vivid cases. Given {2) a statistical summary
to owners' evaluations of their car's make and (b) the vivid comments
0 frustrated owners, one’s impression may be influenced as much by

ary. The temptation to generalize from a few vivid but unrepresentative
neaily frresistible.

Y BERS ACCORDING YO THIT HEN [
PO, HINLET-THALE PERLERT OF

€ RAERYCAN PECPLE BHVEYE
FOALS AR MO STATISTICAL YA
1BV FUATSOEVAR !

iz Madderm Worte by Tom Yoraxrow © 1
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i is something | do automatically, becoming
i afly on the wall of an ape colony came
i naturally to me*

zpopulation all the cases in a group
Leing studied, from which samples may
be drawn. (Note: Except for national
studies, this doas not refer to a caun-
ry's whole population}

g
i
El

“How wauld you like me to ansveer that
question? As @ merber af my ethaic
group, educational class, income group,
ar veligious entegory?”

W

A natural ohserver Chimpanzee researcher
Frans de Waal (2005} reports that *) am 2
baemn observar. ., . When picking a seatina
testaurant | want to face as many tables as
possible. | enjay following the social dynam-
ics—{ove, tension, boredom, antipathy—
around me based on body language,

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

The point to remember: The best basis for generalizing is from a representative
sample of cases,

So how do you obtaln a representative sample—say, of the students at your high school?
How could you choose a group that would represent the total student populadon, the
whole group you want to study and describe? Typically, you would chocse a random
sample, in which every person in the entire group has an equat chance of participating,
This racans you would not send each student a questionwaive. (The conscientious people
who retum it wottld neot be a randem sample.) Rather, you might number the names in
the gencral student listing and then use a random ywmber gencrator to pick the partici-
pants for your stwvey. Large representative samples are better than smal! ones, but a sinalt
representative sample of 100 is better than an wepresentative sample of 500.

Political polisters sample voters in national election surveys just this way. Using
ontly 1500 rnﬁdomiy sampled paople, drawn {from ali areas of a country, they can pro-
vide a remarkably aceurate snapshot of the nation's opiniens. Witheut yandom sam-
pling, farge samples—including call-in phone samples and TV or Web site polls (think
of the voting on shows like American Idef)~often merely give misleading vesults,

The point to remember: Before accepting survey findings, think criticatly. Consider
the sample. You cannot compensate for an unrepresentative sample by simply adding
move people,

Naturalistic Observation

A third descriptive method records behavior in natural environments. These
naturalistic observations range from watching chimpanzee societies in the jungle,
to unobtrusively videotaping (and later systematically analyzing) parent-child inter-
actions in different cultures, to recording racial differences in students’ self-seating
patierns in the school cafeteria,

Like the case study and survey methods, naturalistic ob-
servation does not explain behavior, It describes it. Nover-
theless, descriptions can be revealing, We once thought, for
example, that only humans use tools. Then naturalistic ob-
servation revealed that chimpanzees sometimes insert & stick
in a termite mound and withdraw i, eating the stick’s load
of termites. Such unobtrusive naturalistic observations paved
the way for later studiss of animal thinking, language, and
emotion, which further expanded our understanding of cur
fellow animals. "Obseryations, made in the natural habitat,
helped to show that the societies and behavior of animals are
far more complex than previously supposed,” notes chimpan-
zee observer Jane Goadall (1998). For example, chimpanzees
and baboens have been observed using deception. Psycholo-
gists Andrew Whiten and Richard Byrne {1988) repeatedly
saw one young baboon pretending to have been attacked by
another as a tactic to get its mother to drive the other haboon
away from its food, Moreover, the more developed a primnate species’ rain, the more
iikely it is that the animals will display deceptive behaviors {Byme & Corp, 2004).

Naturatistic observations also Hluminate human behavior. Here ate three findings
you might enjoy.

Ceniter

¥hoto by Jack Kearse,

® A finmy finding. We humans laugh 30 times more often in social situations than
in solitayy situations. (Have you noticed how scldom you laugh when alone?) As
we laugh, 17 muscles contort our mouth and squecze our eyes, and we emik a se-
rles of 75-millisecond vowel-like sounds that are spaced about ene-fifth of a sce-
ond apart (Provine, 2001),

@ Sounding out students. What, really, are introduc-

tory psycholagy students saying and doing during theiy
everyday fives? To find out, Matthias Meht and James
Pennebaker (2003) equipped 52 such students from the
University of Texas with electronically activated belt-
worn tape recorders, For up to four days, the recorders
captured 30 seconds of the students’ waking howrs every
12.5 rofnutes, thus enabling the researchers to eavesdrop
on rnore than 10,000 half-minute life stices by the end
of the study. On what percentage of the slices do you
suppese they found the students talking with someone?
What percentage captured the stadents at a computer?
The answers: 28 and 9 percent. {What percentage of your
waking hours are spent in these activities?)

Culture, climate, and the pace of life. Naturalistic
observation also enabled Robert Levine and Ara
Norenzayan {1999} to compare the pace of life in

31 countries, {Their operational definition of pace

of 1ife imncluded walking speed, the speed with which
postal clexks-completed a simple request, and the accuracy of public clocks.)
Their conclusion: Life is fastest paced in Japan and Western Europe, and slower
paced in economically less-developed countries. People in colder ¢limates also
tend te live at 3 faster pace {and are more prone to die from heart disease).

e

Naturalistic observation offers interesting snapshots of everyday life, but it does so
without controlling for all the factors that may influence behavior. It's one thing to
observe the pace of life in various places, but another to undetstand what makes
some people walk faster than others. Yet naturalistic observation, like SUrVEYS, Can
provide data for correlational vesearch, which we cansider next.

Cerrelation
e and negative comelations, and why do they
~enable prediction but not cause-effect explanation?

Yescribing behavior is a first step toward predicting it. Surveys and naturalistic obser-
ations often show us that one trait or behavior is related to another. In such €ases,
© say the two correlate. A statistical measure (the correlation coefficient) helps
s figure how closely two things vary together, and thus how well either one predicts
ather, Knowing how much aptitude test scores corrclate with school success telis
how well the scores predict school success.

Throughout this book we will often ask how strongly two sets of scores are related:
example, how closely related ave the personality scores of identical twins? How well
intelligence test scores predict achievement? How clasely Is stress related to disease?
FIGURE 2.2, next page, contalns three scatterplots, illustrating the range of possl-
¢-corelations from a perfect positive to a perfect negative. (Perfect correlations
fll" occur in the “real world.”) Each dot in a scatterplot represents the scattered
25 of two variables. A correlation is positive if two sets af scores, such as height
weight, tend to rise or fall together. Saying that a correlation is “negative” says
ng about its strength or weakness, A correlation is negative if two sets of scores
'_inverseiy, one set going up as the other goes down, Exercise and weight corve-
egatively, As exercise gaes up from zero, body weight has some tendency ta go
A weak correlation, indicating little relationship, has a coefficient near zero,

An EAR for naturalistic
abservation Pyychologists
Matthias Mehl apd James :
Pennebaker have used i
| Electronically Activated
iz Recorders (EAR) to sample |
naturally occuiring stices of
daily life.

Al

random sample a sampie that fairly
represents a popuiation because each
merher has an equal chance of inclusior.

unaturatistic observation observing
and recording behavior in naturaily

occurting siluations without trying to
manipulate and control the situation.

scorrelation a messure of the extent
to which two factors vary together, and
thus of how well gither factor predicts
the other.

neerrelation coefficient a statisticat
index of the rofationshin between {wo
things (from =1 to +1).

iscatterplot a graphed cluster of dots,
each of which represents the values of
two variables, The stope of the points
suggests the direction of the relation-
ship betwaeen the two variables, The
amount of scatter suggests the strength
of the correlation {ittle scatter indicatas
high corretation),
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» FIGURE 2.2 .
Scatterplots, showing patterns of Here are four recent news reports of correlational research, some derived fromy sur-
carrelation Cosrelations can range from veys or natural ebservations, Can you spot which are reporting positive correlations,
-+1,00 (scores on one mneasure increase in . .
direct proportion to scores on ancther) to which negative? {Auswers below.}
—1.00 (scores on one measure decrease
precisely as scares rise an the other). 1. The imore young childven wateh TV, the
less they read (Kaiser, 2003).
HEIGHTAND TEMPERAMENTOF 2 i nore sexual content teens see on
20 Mzn TV, the more likely they are to have sex
Person  Heightin  Tempezament (Collins et al, 2004).
taches 3. The longer children are breast-fed, the
! Bo 75 greater their later academic achievement
2 &3 66 (Horwood & Fergusson, 1998).
3 &1 50 4, The more often adolescents eat break-
- fast, the lower their body mass (Timlin
4 79 80
et ab., 2008).
5 14 &80
Statistics can help us see what the naked
& bt a2 eye sometimes misses. To demonstrate this
? 62 42 for yourself, vy an imaginary project. Wen-
s 78 &0 dering if tall men arc more or less casygoing,
you <ollect two sets of scores: men's heights
9 77 8i and men’s temperaments. You measere the
I 60 39 hetght of 20 men, and you have someone clse
independently assess thelr temperaments
i 64 8 (fraom zero for extremely calm to 100 for
12 76 69 highly teactive),
13 n 72 With all the relevant data (TABLE 2.2) right
in front of you, can you tell whether there is
4 66 ST (1) a positive correlation between height and
15 73 63 reactive temperament, (2) very little or no
correlation, or {3} a negative correlation?
16 70 75
Corparing the columns in Table 2.2, most
7 a3 30 people detect very little relationship between
18 71 57 height and temperament. In fact, the correla-
tion in this imaginary example is moderately
bt °8 84 positive, +0.63, as we can sce if we display the
20 70 39 data as a scatterplot. In FIGURE 2.3, moving
o ‘aanuBau y from ieft to right, the upward, oval-shaped
raniisad “g aansod g feaneBau slope of the cluster of points shows that our two imaginary sets of scores (height and
HUONSIND UOIRIIIOD O} SIZMSUY o reactivity) tend to rise together. E
i

Temperarsent
scores

TH

&
o

b

a0

If we fail to see a relationship when data are presented s systematically as in Table
2.2, haw much less likely are we to notice them in everyday life? To see what s right in
front of us, we sometimes need statistical illumination, We can easily sce evidence of
gender discrimination when given statistically summarized information about job level,
seniority, performance, gender, and salary. But we often see no discrimination when

the same information dribbles in, case by case (Twiss et al,, 1989),

The point to remember: A correlation coefficient, which can range from ~1.0 to

+1,0, reveals the extent to which two things relate.

Correilation and Causation

Corrclations help us predict. Low seif-esteein cortelates with (and thercfore predicts) de-
pression. {This corrclation might be indicated by a correlation coefficient, or just by a
finding that peaple who score on the lower half of a self-esteem scale have an clevated
depression rate.) So, does low self-esteem cause depression? If, based on the correlational
tvidence, you assumne that it does, you have much company, A neatly irresistible thinking
E10r i assuming that an association, sometimes presented as a correlation coefficient,

Broves causation. But no matter how strong the relationship,
does not prove anything!
“As options 2 and 3 in FIGURE 2.4 show, we'd get the same
‘gative correlation berween low self-esteem and depression
pression caused people to be down on therselves, or if
ome third factor--such as heredity or brain chemistry—caused
th Tow self-gsteern and depression. Among men, for
le, length of marriage correlates positively with hair
because both ave associated with a third factor, age.
5. point is so important—so basic to thinking smarter
sychology—that it merits one more example, from a sur-
ore than 12,000 adolescents. The study found that the
1is feel loved by their parents, the less likely they are to
1 Unhealthy ways-—-having early sex, smoking, abusing
and drugs, exhibiting viclence (Resnick et al., 1997).
‘have a powerful cffect on their children's behavior

Lovy self-asteam

]
Depression

@
Distressing events
or biotogiral
predisposition

bty 2
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» FIGURE 2,3

Scatterplot for height and temperament
This display of data from 20 imagined men
(each represented by a data point) reveals an

The cansiderablz scatter of the data indicates
the coreelation is much lower than +1.6.

» FIGURE 2.4

People low in sel-esteem are more fikely

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

upward slope, indicating a positive correlatian,

Three possible cause-eifact refationships

could cause
Depression
er
could cause
Low self-est
ar
Low self-esteern
cauld cause
and
Deprassion
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Cosrelation need not mean

causation Length of marriage correlates

¢ with hait loss in men, Does this mean that
marriage causes men to lose thek hair (or

 that balding men make better husbands)?
In this ¢ase, as in many others, a third

: {factor obviously explains the correlation:

i Golden anniversaries and baldness both

i accompany aging.

R T T [TTTT TP FN

+ A study raported In the British
Medical Jourpal found that
youths who identify with tha geth
subculture attempt, mere often
than other young people, to harm
or kill themselves (Young et al.,
200863, Can you imaglne multiple
possibie explanations for this
assaciation?

» FIGURE 2.5 .
liusary conrelation in everyday
life Many pecpte believe infertile
cauples become more likely to con-
ceive 3 child after adopting a baby.
This belief arises from their attention
being dravin Lo such ¢ases. The many
<ouples who adopt without conceiv-
ing or conceive withaut adopling
grab less attention. To determine
whether there actually is a correlation
between adoption and conception,
we need data from all four celis in
this figure. (From Gilovich, 1991}

Adopt

Po not
adopt

Press {AP) story reporting the finding. But this cowelation cornes with no butlt-in cause-
effect arrow. $aid differently (turn the vohnne up here), assoctation does not prova causa-
Hon.? Thus, the AP could as well have reported, “Well-behaved teens feel their parents' love
and approval; out-of-bounds teens more often think their parents are disapproving jerks.”

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

iflusory Correlations
&1 What are illusory correfations?

Correlation coefficients make visible the relationships we might otherwise miss. They
also restrain our “seeing” relationships that actually do not exist. A perceived but
nonexistent ceerelation is an itlusory correlation. When we believe there is a rela-
tionship between twa things, we are Hkely to notice and recail instances that confirm
our belief (Trolier & Hamilton, 1986).

Because we are sensitive ko dramatic or unusual events, we are especially likely to notice
and remember the occurrence of two such cvents in sequence—say, a premenition of an
unlikely phone call followed by the ¢all, When the call does not follow the premonition, we
ave less likely to note and remember the nonevent. lusory correlations help explain many
superstitious beliefs, such as the presmnption that infertile couples whe adopt become
more likely to conceive (Gilovich, 1991). Couples who conceive after adopting capture oar
attention. We're less likely to notice those who adopt and never concelive, or those who
conceive without adopting In other words, Hlusovy correlations accut when we over-tely
on the top left cell of FIGURE 2.5, {gnering equaliy essential information in the other cells.

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

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

Perceiving Order in Random Events
In our natural eagemess to make sense of our world—what poct Wallace Stevens called our

- “rage for order”"—we look for order even in random data. And we usually find it, because—

Conceive Do not conceive
eonfieming isconfirming
evidence vidente
disconfirming i confirming
evidence | evidance

Because many xssoclatlons e stated a8 correlations, the famously worded principle Is “Corrclation dacs not
prove causation.” That's true, bur It's also trug of associations verlfied by otiter nonexperimental seatistics
(Hatfield et al,, 2006).

here’s a curious fact of Life~random sequences often don't look random. Consider a
random cain flip: If someone flipped a coin six times, which of the following sequences of
heads (H) and tails (T} woutd be most likely: HHHTTT or HTTHTH or HHHHHH?

Daniel Kahneman and Amos Tversky (1972) found that most people. believe
HTEHTR would be the most ftkely random sequence. Actally, all three are squally
ftkely (or, yau might say, equaily unlikely). A poker hand of 10 through ace, all of
hearts, would seem extrzordinany; actually, it would be ne more or less Jikely than
any other specific hand of cards (FIGURE 2.6).

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

T H LT LT 3T 4L B SLT
27 12 H 22. 7T 32.T 42 H
3T 13. H 23 H EXNN 43, 1
A 14T 24. T 34T 4. H
50H 15. 7 25. T 35T 45T
& H . "16. H 26. T 36. H 44, H
7. H 17. T 27 H 37T 47 H
8T 18T 28. T 38T 48. T
LT % H 29. H 39. H 49. T
0T 20. H 30.T 40T 0.7

Leoking over the sequence, patterns jump out: Tosses 10 to 22 provided
an aimost perfect pattern of pairs of tails followed by pairs of heads. On
tosses 30 to 38 I had a “cold hand,” with only one head in cight tosses. But my
fortunes immediately reversed with a “hot hand”—seven heads out of the next
nine tosses. Similar streaks happen, about as often as one would expect in ran-
dom sequences, in basketball shooting, baseball hitting, and mutual fund stock
pickers’ selections (Gilovich et al., 1983; Malkiel, 1989, 1995; Myers, 2002).
These sequences often don’t look random, and so get overinterpreted {“When
:fou’re hot, you're hot!"},

What explains these streaky patterns? Was I exercising some sort of paranormal
mtrol over my coin? Did | snap out of my tails funk and get in a heads graove? No
such explanations are needed, for these are the sorts of streaks found any random
data, Compaving each toss to the next, 24 of the 50 comparisons yielded 2 changed
result—just the sort of near 50-50 result we expect from coin tossing. Despite seem-
5 Patterns, the cutcome of one toss gives 1o clue to the outcome of the next.
owever, some happenings seem so extraordinary that we struggle to conceive
an.ordinary, chance-related explanation {as applies to our coin tosses). In such
55, statisticians often are less mystified. When Eveiyn Marte Adams won the New
Lsey lottery twice, newspapers reported the odds of her feat as 1 in 17 trillion.
erxe? Actually, 1 in 17 trillion are indeed the odds that a given person who buys a
le ticket for two New Jersey iotteries will win both times. But statisticians Stephen
uels and George McCabe {1989) reported that, given the millions of people who
. state lottery tickets, it was “practicaliy a sure thing” that someday, some-
someone would hit a state jackpot twice. Indeed, said fellow statisticians Persi
s.and frederick Mosteller (1989), "with a large enough sample, any outra-
ing is likely to happen.” An event that happens to but 1 in 1 billion peaple
2y, occurs about six times a day, 2000 times a year

cillusory carrelation the parception of
A relabionsnip wherd nope axists

o A New York Thmes writer reparted
a masskve survey showing that
“agfolescents whose parents smokec
were 5C percent more likely than
children of nonsmokers to repart
having had sex.” He concluded
{would you agree?) that the survey
indicated a causal effect—that

“to raduce the chances that their
<hildren will become sexually active
at an early age” parents might “quit
smoking” {(QXNeil, 2002).

¥ FIGURE 2.5

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

= On March 11, 1898, Utak's Ernie
and Lynn Carey gained three new
grandchildren when three of their
daughters gave birth-on the sama
day (Los Angeles Times, 1996), «

TPAZMRRE SEQUERKE OF Lonpl
BT by

1
© 1950 by Sidiey Harrs/merican Scientiss magasing,

Bizarre-Tooking, perhaps. But actually na more
wnitikely than dny other number sequence,
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experiment a research mathod in
which an investigator manipulatas one
ar mora factors (indepandent varialifes)
o observe the effect on some bhehavior
of mental process {the depandent vari-
abie) By random 2. nment of particts
aants, the experimantar aims o control
ather relavant factors.

crandom assighment assigning par-
ticipants 1o experimental and contral
groups by chente, thus minimizing
preexisting differences betweoen those
assigned to the different groups.

sdouble-biind procedure an experi-
mgntal procedture in which both the
research participants and the research
staff are ignorant {dlind) about whether
tha ressarch participants have receivad
the treatment or a gtacebo, Commonly
used in drug-evaluation studies.

::placebo {piuh-SEE-bo; Latin far
shail please"] effect experimental
results caused by expectations atone;
any effect an behavior caused by the
acdministration of an inert substance or
condition, which the racipient assumes
is an active agent

sexperimental group in an experiment,
the group that is exposed to the treat-
ment, that is, te ana version of the inde-
pendent variable,

::control group in an experiment, the
group that is not exposed to the treat-
mant; contrasts with the experimental
group and serves as 8 comparison for
evaluating the effect of the treatmsnt.

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

:confounding variable a factor other
than the independent variabie that might
produce an effect in an experiment,

udependent variabie the outcorme
factor; the variable that may change in
response to menipulations of the inde-
pendent variable.

Experimentation

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

Happy are they, remarked the Roman poet Virgil, “who have been able to perceive the
causes of things.” To isclate cause and effect, psychologists can statistically control
for other factors. For example, researchers have Eound that breast-fud infants grow up
with somewhat higher intelligence scores than do infants botife-fed with cow's milk
(Angelsen et ab, 2001; Mortensen et al., 2002; Quinn et al., 2001). They have also
found that breast-fod British bables have been more likely than their bottte-fed coun-
terpats to eventually move into a higher social class (Maniin et b, 2007). But the
“breast is best” intelligence effect shrinks when researchers compare breast-fed and
bottle-fed children from the same families (Der et al, 2006},

50, does this mean that simarter mothers {who in modern countries more often
breast-feed) have smarter children? Or, as some vescarchers believe, do the
nuteients of mother's milk contribute to brain development? Ta hetp answer this
question, researchers have “controlled for” (statistically removed diffevences in)
certain other factors, such as maternal age, education, and income. And they have
found that in infant nutrition, mether’s milk correlates modestly but positively
with Tater intetligence. .

Correlational rescarch cannot control for ali passible factors. But vesearchers can
isolate cause and effect with an experiment. Experiments cnable a reseavcher to
focus on the possible effects of one or more factors by (1) manipulating the factors of
interest and (2) holding constant (“controlfing”) other factors. With parental per-
mission, a British research team randomly assigned 424 hospital preterm infants ei-
ther to standard infant formula feedings or to donated breast mitk feedings (Lucas et
ak, 1992). On intelligence tests taken at age 8, the children nourished with breast
milk had significantly higher inteligence scores than their forrula-fed counterparts.
Earlier we mentioned the place of random sampling in a well-done survey, Consider
now the equally important place of random assignment in a well-done experiment.

Random Assignment
No single experiment s conclusive, of course. But by randomly assigning infants
to one feeding group or the other, researchers were able to hold constant all factors
except nutrition. This eliminated alternative explanations and supported the

- conchusion that breast is indeed best for developing intefligence {at least for
preterm infants).

If a behavior (such as test performance)} changes when we vary an experimental
factor (such as infant nutition), then we infer the factor is having an cffect, The
point to remember; Unlike correlational studies, which uncover naturally occurring
relationships, an experiment muanipulates a factor to determine its effect.

Consider, too, how we might assess a therapeutic intervention, Our tendency to seek
new remedies when we are i or emotionally down can produce misleading tesdimonies.
If three days into a cold we stazt taking vitamin C tabiets and find our cold symptowms
Tessening, we may credit the pills rather than the cold naturally subsiding. If, after neatly
failing the first test, we listen to a “peak learning” subliminal CD and then fmiprove on
the next test, we may credit the CD rather than conclude that our performance has re-
turned to our average. In the 1700s, bloodletting seemed effective, Sometimes people
improved after the treatment; when they didn’t, the practitioner inferred the disease was
just too advanced to be reversed. {We, of course, now know that usually bloodletting is 2
bad treatment.} So, whether o not a remedy is truly effective, enthusiastic users will
probably endorse it. To find out whether it actwally is effective, we must cxperiment.

Uitz
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And that s precisely how investigators evaluate new drug treatments and view meth-
ads of psychological thevapy (Unit 13). The pasticipants in these studies are rendomly
assigned to the rescarch growps and are often Bind (uninformed) about what treat-
ment, if any, they ave receiving, One group veeeives a treatment {such as snedication or
ather therapy). The other group receives a pseudotreatment--an inert placebe {perhaps
a pifl with no dvug in it). If the study is using a double-blind procedure, neither the
patticipants nor the research assistants collecting the data will know which group is
vecetving the freatment, In such studies, researchers can check a treabment’s actval of-
fects apart from the pasticipants’ belief in #s healing powers and the staff's enthusiasm
for its potential, Just thinking you are getting @ treatment can boost your spirits, retax
your bady, and relieve your symptoms. This placeba effect is well documented in re-
ducing pain, depression, and anxiety {Kivsch & Sapirstein, 1998}, And the move expen-
stve the yplacebo, the more “real” it seems to us—a falee pild that costs $2.50 works better
than one costing 10 cents {Waber et 3k, 2008}, To know how cffective a therapy really
is, researchers must control for a possible placeba effect.

The double-blind procedure s ane way to create an experimental group, inwhich
pecple recefve the treatment, and 2 contrasting conérol group that does not recetve
the treatrent. By randomiy assigning people to these conditions, rescarchers can be
fairly certain the two groups are otherwise identical. Random assignment roughly
equalizes the two groups in age, attitudes, and every other characteristic. With ran-
domn assignment, as occurred with the infants in the breast milk experiment, we also
can conclude that any later differences between people in the experimental and con-
trol groups will usually be the result of the treatment.

ihdependent and Dependent Variables

Here is an cven more potent example: The drug Viagra was approved for use after 21
clinical trials. One trial was an experiment in which researchers randemiy assigned
329 men with crectile dysfunction to either an experimental group (Viagra takers) or
a controi grouwp (placebo takers). It was a double-blind pracedurc--ncither the men
not the person who gave them the pills knew which drug they were receiving. The re-
sults At prak doses, 69 percent of Viagra-assisted atteynpts at intercourse were suc-
cessful, compared with 22 percent for men receiving the placebo (Goldstein et al,
1998}, Viagra worked.

This simyple experiment manipulated just one factor: the drug dosage (none ver-
sus peak dose). We call this experimental factor the Independent variable be-
cause we can vary it fndependently of other factors, such as the men's age, weight,
; and personality. These other factors, which can potentially influence the results of
the experiment, are called confounding variables. Random assignment controls
for possible confounding variables.

Experiments examine the effect of one or more independent variables on some mea-
sirable behavior, called the dependent variable because it <an vary depending on what
es place during the experiment. Both variables are given precise operational defini-
s, which specify the procedures that manipulate the independent variable {the pre-
d_l’ug dosage and timing in this study) or measure the dependent variable (the
stions that assessed the men's responses), These definitions answer the “What do
1ean?” question with a level of precision that enables others to repeat the study.
ISURE 2.7, next page, for the breast milk experiment’s design.)
3 pause to check your understanding using a simple psychology experiment: To
e effect of perceived ethnicity on the availability of a rental house, Adrian
or and William Loges {2006) sont identically worded e-mail inquiries to 1115
geles-area landlords. The researchers varied the cthnic connetation of the
_na'me and tracked the percentage of positive replies (invitations to view the
S0t in person). “Patrick McDougall,” “Said Al-Rahman,” and “Tyrell Jackson”

If Udon't think it's poing fo work, will it
still wark?”

= Note the distinction between
random sampling in surveys
(discussed earlier In relation to
surveys) and random assignment in
experiments (depicted in Figure 2.7,
Random sampling helps us genoralize
to a iargor pepuiation. Random
assignment controls extranecus
influences, which heips us infer cause
and effect «
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' Random assignment
M {controtling far other variables
B such as parental intelligence
+ andenvironment)

SR

Dlctact Werx

¥ FIGURE 2.7

Experimentation To discern causation,
psychologists may randemly assign some
parlivipants (o an experimental group,
cthers to a control group. Measuring the
dependent variable {intelfigence score in
fater childhood) will determine the effect
of the independent variable (type of milk).

,/ Experinentat

received, respectively, 89 percent, 66 percent, and 36 percent invitations. In this
experiment, what was the independent variable? The dependent variable?®

Experiments can also help us evaluate social programs. Do early chilthood edu-
cation programs boost impoverished children’s chances for success? What are the

. effects of differcnt anti-smoking
campaigns? Do school sex-educa-
tion programs reduce teen preg-
nancies? To answer such guestions,
we <an experiment: If an interven-
tion is welcomed but resources are
scaree, we could use a lottery o
randomly assign some people (ot
reglons) to experience the new
program and others to & controd
condition, [t later the two groups
differ, the intervention's effect will
be confirmed (Passell, 1993).

Let's recap, A variable is anything
that can vary (infant nutrition, in-
telligence, TV exposure—anything
within the bounds of what i3 fea-
sible and ethical). Experiments aim to manipufate an independent variable, mea-
sure the dependent variable, and contro! confounding variables. An experiment
has at least two different groups: an experimental group and a comparisonr or
control greup, Random assignment works to cquate the groups before any treat-
ment effects, In this way, an experiment tests the effect of at least one indepen-
dent variable {what we manipulatc) on at least one dependent variable (the
QuECome we measure).

TABLE 2.3 comparcs the features of psychology’s research methods,

Dapendent

independent
variable

variable

Growp

intelligence

Breast milk
score, age 8

Intetligence

Formula
armul scare, age 8

{ontrad

COMPARING RESEARCH MEYHODS

Research Basic Purpose How Conducted What 1s Strengths Weakinesses
Method Manipulated
Descriptive Fo observe and Case studies, Surveys, Nothing Case studies require only one o control of vark-
record behavier or neturalistic participant; surveys may be done  ables; single cases
observations fairly quickly and inexpensively may be misleading
(compared to experiments);
. naturalistic abservations may be
done when it is not ethical to
manipulate variables.
Correlational  To detect naturally Compute statistical Nothing Waorks with large groups of data,  Does not specify
occurring relationships; assaciation, some- and may ba used in situatians cause and effect
1o assess how well one times among sunvey whete an experiment would not
variable predicts another  responses be ethical or possible
Experimental  To explore cause Mapipidate one ar The indepen- Specilies cause and effect, snd Sometiraes not fea-

and effect

sible; results may
not generalize to
ather contexts; not
ethicaf ko manipu-
late certain variables

more factors; use dent variabfe(s)  varisbtes are controlled

random assignment

¥ile indepsndent variable, which the ressarchers maniputated, was the athnieity-related names. The dependent
vasiable, which tacy measuced, was the pesitive response rate,

¥ ASK YOURSELF

if you were to become a research psychologist, what questions would you like to é’xpime
with expesiments?

» TEST YOURSELF 2

Why. when testing 3 new drug to control blood pressure, would we learn more about its
effectiveness fram giving it to half of the participants in a group of 1000 than to all 1000
pasticipants?

Answers 1o e Test Yourself questicns can be found in Appendiv E at the end of the book.

Statistical Reasoning in Everyday Life

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

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

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

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

The human brain has 100 billion nerve cells. Or s it more like 40 billion, as sug-
gested by extrapolation from sample counts (Uit 34)7

The point to remember; Doubt big, round, undocumented nwmbers. Rather tHan
swallowing top-of-the-head estimates, focus on thinking smarter by applying simple
statistical principles to everyday reasoning,

How can we describe data with measures of central tendency

d variation?

NCe rescarchers have gathered their data, they must organize them in some mean-
gful way. One way to do this is to convent the data into a simple bar graph, as in
HGURE 2.8, next page, which displays a distribution of different brands of trucks still
L }_I.E road after a decade. When reading statistical graphs such as this, take care, It's
£857 to desipn a graph to make a difference look big (Figure 2.32) or small {Figure
). The secret lies in how you label the vertical scale {the Y-axis).

f?f_ Pomt to rememper: Think smart. When viewing figires in magazines and on
slon, read the scale labels and note their Yange.

ures of Central Tendency

a:tCP 13 10 summarize the data using some measure of central tendency, a singte
13t represents 1 whoale set of scores. The simplest measure is the mode, the most
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“Figures can be misteading--50 P've written a
song which T think expresses the real story of
the firpi’s performanee this quarter.”

simode the most frequently cecurring
scora(s}) in a distribution

€ Patrn Mardinzacd
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Read the scale labefs an American truck
manufacturer offered graph {a)—with actual
brand rames induded—to suggest the much
greater durability of its trucks, Note, however,
how the apparent difierence shrinks as the
vertical scale changes in graph (b).

» FIGURE 2.9

A skewed distributian This graphic rep-
resentation of the distribution af 2 vilfage's
incomes illustiates the three measures of
central tendency-mode, median, and mean,
Note haw just a few high incomes make the
mean—the fulcrum paint that balances the
incomes above and bulow—deceptively high.
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frequently occurring seore of $cores, The most commonly reported is the mean, or
arithmetic average—the sum of all the scores divided by the number of scores. On a divided
highway, the imedian is the middle. So, too, with data: The median is the midpoint—the
50th pevcentile. [f you arange all the scores in ovder from the highest to the [owest, half
will be above the medizn and haif will bebelow it. Ina symmetrical bell-shaped distribution
of scores, the mode, mean, and median scores may be the same or very similar,

Measures of central tendency neatly summarize data. But consider what happens to
the mean when a distribution 15 lopsided or skewed. With income data, for example,
the mode, median, and mean often tell very different stories (FIGURE 2.6} This happens
hecause the mean is biased by a few extreme scores. When Microsoft co-founder Bill
Gates sits dowm in an intimate café, its average {mean) customer nstantly becomes a
billionaire. Sut the customer’s median wealth remains unchanged. Understanding this,
you can see how a British newspaper could accurately run the headline “Income for
62% Is Below Average” (Waterhouse, 1993). Because the bottom half of British income
earners receive only a quarter of the national income <ake, most British peaple, like

" mest people everywhere, make less than the mean. Tn the United States, Republicans

: Mode tedian

é ﬁ(}ne Fanily

&
AN

f

Mean

ki
100 180 350 1420

Iincome per family in theusands of dotlars

b have tended to tout the cconomy's sofid growth since 2000 using av:

crage income;
Democrats have lamented the economy’s lackinster growth using median income
{Paios, 2006}, Mean and median telt different true stories.

The point to remember Always note which measure of central tendency i3 Teported.
Then, i it is a mean, consider whethey a few atypical scores could be distorting it

Measures of Variation

Knowing the value of an appropiiate measure of central tendency can tell us a great
deal. But the single number omits other information. It helps to know something
about the amount of variation in the data--how similar or diverse the scores are.
Averages derived from scores with low variability are more reliable than averages
based on scores with high variabitity. Consider a basketbalt player wha scored he-
tween 13 and 17 peints in cach of her first 10 games in a scason. Knowing this, we
would be more confident that she would score vear 15 points in her next game
than if her scores had varied from 3 to 25 points,

The range of scores—the gap between the lowest and highest scores—provides anly a
crude estimate of variation because a couple of extreme scores in an otherwise uniform
group, such as the $950,000 and §1,420,000 incomes In Figure 2,9, will create a decep-
tively large range.

The more useful standard for measuring how much scores deviate from one an-
other is the standard deviation. It better gauges whether scores are packed together
or dispersed, because it uses information from each score {TABLE 2.4}). The compu-
tation assembles information about how much individual scores differ from the
mean. If your high school serves a community where most families have similar
incomes, family income data will have a relatively small standard deviation com-
pared with a school in a more diverse community population.

UHIT 2 3
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+ The avsrage person has one
ovary and one testicle -

:mean the arithmetic average of a
distribution, ubtained by adding the
scores and then dividing by the number
of scores.

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

nrange the difference between
the highest and iowest scores in
& distribution,

nstandard deviation a computed mea-
sure of how much scores vary arcund
the mean scora.

TANDARD DEVIATION 1S Mucy MORE INFORMATIVE THAN VIEAN ALONE

w the students in each class are really faring.

Test Scozes in Class A

Nate that the test scotes in Class A and Class B have the same mean (80), but very difterent standard deviations, which telt us more about
i

Test $cares in Class B

Score Deviation from the Squared Deviation Score
Meaan

72 -8 54 60
74 -6 36 60
7 3 9 10
79 -1 1 0
82 +2 4 a0
L -t 16 20
85 +5 25 100

_B7 +7 49 100
540 Sum of (deviationsy? = 204 Total = 540

Mean =640 +~ 8 =120

Standard deviation =

Devlation from

Squared
the Mean Deviation
-0 400
-20 400
-18 106
-1 Too
+10 100
+10 100
+2- 400
+20 490

Sum of {deviations)2 = 2000

of {deviations)! 51 f (deviati
o {devial _ um of (deviationsp _ 2000
Number of Scares =30 Nuittber of scores = 8 =158
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> FIGURE 2,10
The nozmal curve  Scores an aptitude tasts

tend to form a nosmal, or bell-shaped, cuve,

For example, the Wechsler Adult Intelligence
Scale calls the avarage scare 100,

Sixty-cighl percent

Number of
scqies

Aboul 95

Ferceal of Al
peapte falk witlin
40 peints of LOQ

35 7 &5 100 115 136 145
Wachster intelligence score

: g2 135% 3% v - 13.5% M

You can grasp the meaning of the standard deviation if you consider how scores
tend to be distributed in nature. Large numbers of data—heights, weights, intelligence
scores, grades (though sot incomes)—often form a symmetrical, betl-shaped distribu-
tion. Most cases fall near the mean, and fewer cases fall near either extreme. This bell-
shaped distribution is so typical that we call the cusve it forms the normal curve.

As FIGURE 2.10 shows, a uscful property of the normal curve is that roughly 63
percent of the cases fall within one standard deviation on either side of the mean,
About 95 percent of cases fall within two standard deviations. Thus, Unit 11 notes
that abowt 68 pereent of people taking an intelligence tose will scove within £15 points
of 100. About 95 percent will score within £30 points.

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

Data are "noisy.” The average score in one gronp (breast-fod bables) could concelvably
differ from the average score in another group (formula-fed babies} net because of any

 real difference but merely because of chance fluctuations in the peopile sampled, How

confidently, then, can we infer that an observed difference accurately estimates the true
difference? For guidance, we can ask how reliable and significant the differences are.

When is an Observed Difference Reliable?
In deciding when it is safe to generalize from a sample, we should keep three princi-
ples in mind.

1. Representative samples are bettex than biased samples. The best basis for
generalizing is niot from the exceptional and memorable cases one finds at the
extremes but from a representative sample of cases. Research never randomly
samples the whole human population. Thus, it pays o keep in mind what popu-
fation a study has sampled.

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

3. More cases ave better thaw fewer. An cager high school senior visits two uni-
versity camptses, each for a day. At the fivst, the student randemly atiends two
classes and discovers both instructors to be witty and engaging, At the next cam-
pus, the bwo sampled instructors seem dull and eninspiring. Returning heme,
the student {discounting the small sample size of only two teachers at each insti-
tution) tells friends about the “great teachers” at the first school, and the "bores”
at the second. Again, we know it but we ignore it Averages based on many cases
arc more reliable (less variable) than averages based on only a few cases.

The point te remember: Don't be overly impressed by a few anecdotes. Generaliza-
tions kased on a few unrepresentative cases are unreliable.

When Is 2 Difference Significant?

Statistical tests also help us deteviine whether differences are meaningful. Here is
the underlying logic: When averages from two samples are each reliable measures of
their respective populations {as when each is based on many obseyvations that have
smatl variability}, then their difference is likely to be reliable as well, (Bxample: The
less the variability in women's and in men’s aggression scores, the more confidence
we would have that any observed gender difference is rcliable.) And when the differ-
ence between the sample averages is farge, we have even more confidence that the
difference between them reftects a real difference in their populations.

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

In judging statistical significance, psychologists are conservative. They are tike ju-
ries who ynust presume innocence yati guilt is proven. For most psychologists; proof
beyond a reasonable doubt means not making much of a finding urless the odds of
its occwrring by chance are less than 5 percent (an arbitrary criterion).

Peanuits

ALL PROBABILITY,

LLUCY, YOURE THE| | “ou CAN'T PROVE | 1N
WIQRST PLAYER IN| | THAT! voU SHOMLD | §YOU A £ WORST
THE HESTORY CF KEVER 5% THINGS PLAYER IN THE

THE SAME! THAT YU CAN'T

R

WSTORY OF THE GAME !
e

g peitniazion of 7S, .

When reading abeut vesearch, you should remember that, given large enough
T homogencous enaugh samples, a difference between them may be “statistically
»gg_nificant" yet have little practical significance. For example, compartsons of in-
Higence test seores amoeng hundreds of thousands of first-born and later-bern
F’dividuals indicate a highly significant tendency for first-born individuals to
5 higher average scores than their later-born siblings {Kristensen & Bjerkedal,
Zajone & Markus, 1975). But because the scores differ by only one to three
9ints, the difference has little practical importance. Such findings have caused
sychologists to advocate alternatives to significance testing (Hunter, 1997).
they say, to use other ways to express a finding's effect size—its magnitude
ability,
POInt to remember; Statistical significance indicates the Jikefihood that a
will happen by chance. But this does not say anything about the importance
result.
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mormal curve (rormal disteibution)

a symimeirical) beil-shaped curve that
describes the distribution of many types
of data; most scores fall mear the mean
(58 parcent fali within one standard
devistion of it) and fewer and fewer
near the extrames,

nstatistical significance o statisti-
cal statemeant of how likely it is that an
obtafned rasult cccurred by chance.
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» ASK YOURSELF
Fined a graph in 2 popular magazine ad. How does the advertiser use (o abuse) statistics
1o make a point? ~

> TEST YOURSELF %

Consider 2 question posed by Christopher [epsen, David Kiantz, and Richard Nisbett

(1983} to University of Michigan introductory psychology students.
The registiae’s office at the University of Michigan has found that usually 2baut 100
students in Arts and Sciences have perfect grades ab the end of their first term at the
University. However, anly about 10 to 15 students graduate with peifect grades. \What
du you think is the most likely explanation o the fact thit there aie reore pedect grades
altes one term than at graduation?

Answees o the Test Yourself questians can b found in Apperdix E st the ¢nd of the book

Frequently Asked Questions About Psychology

WE HAVE REFLECTED ON HOW A scientific approach can restrain biases. We have
seen how case studies, staveys, and natuvalistic observations help us describe behav-
ior. We have also noted that correlational studies assess the association between two
factors, which indicates how well one thing predicts another. We have examined the
logic that underlies experiments, which use control conditions and random assign-
ment of participants to isolate the effects of an independent variable on a dependent
variable. And we have considered how statistical tools can help us see and interpret
the world around us.

Yet, even knowing this much, you may stili be approaching psychology with a mix-
ture of curtosity and apprehension. Sa before we plunge in, let’s entertain some fre-
guently asked questions.

Psychology Applied 7

10: Can laboratory experiments illuminate everyday life?

" When you see or hear about psychological research, do you ever wonder whether
people’s behavior in the lab will predict their behavior in real life? For example, does
detecting the blink of a faint red light in a dark room have anything useful to say
about flying a plane at night? After viewing a violent, sexually explicit flm, does an
aroused man’s increased willingness to push buttons that he thinks will electricaliy
shock a woran reatly say anything about whether violent pornoegraphy makes a man
more likely to abuse a woman?

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

An experlment’s purpose is not to re-create the exact behaviors of everyday life but to
test theoretical principles (Mook, 1983). In agpression studies, deciding whether to
push a button that deliveis a shock may not be the same as slapping someone in the
face, but the principle is the same. It is the resulting principles—not the specific find-
Ings—that help explain everyday behaviors.

When psychologists apply laboratory research on aggression to actual violence, they
are applying theoretical principles of aggressive behaviar, principles they have refined
through many experiments. Simitarly, it is the principles of the visnal system, devefoped
from experiments in artificial settings (such as looking at red lights in the dak), that
we 2ppiy o more complexr behaviors such as night flying. And many investigations
show that principles derived in the laboratory do typicatly gencralize to the everyday
wortd {Anderson et al,, 1999). :

The point ko remember: Psychologists’ concerns lie less with unique behaviors
than with discovering general principhes that hetp explain many behaviors.,

11: Does behavior depend on one's culture and gender?

g1y 2 @

What can psychological studies dene in one tiwe and place, often
with White Buropeans or North Americans, really tell us about
peable in general? As we will see time and again, culture—shaved
ideas anl behaviors that one generation passes on to the next-
matters. Qur culture shapes our behavior It influences our stan-
dards of promptness and frankness. our aftitwdes toward
prernarital sex and varying body shapes, our tendency to be casual
or formal, our witlingness to make cye contact, our conversational
distance, and mitch, much more. Being aware of such diffevences,
we can restrain our assumptions that others will think and act as
we do. Given the growing mixing and clashing of cultures, our
need for such awareness is urgent.

& {5 also true, however, that our shaved biological heritage
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lfure the enduring hehaviars, idsas,
attitucdtes, and traditions shared by a
group of peciple and transmittad from
ana ganeratian to the next.

Wl Beigd Kooty

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

# Peaple diagnosed with dyslexin, 2 veading disorder, exhibit the same brain matfunc-
tion whether they are Halian, French, or British (Paulesu et al, 2001).

* Variation in languages may impede communication across cultures. Yet
all Janguages share deep principles of grarmmar, and people from apposite
hertspheres can comrmunicate with a smile or a frown.

& People in different cultures vary in feclings of loneliness. But across cultures,
toneliness is magnified by shyness, low sclf-csteem, and being unmaitied (Jones
et al,, 1985; Rokach et al,, 2002).

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

. You will see throughout this book that gender matters, toa, Researchers report
gender differences in what we drean, in how we express and detect emotions, and
our risk for alcohol dependence, depression, and cating disorders. Gender differ-
ces fascinate ns, and studying them is potentially beneficial. For example, many
(S'Earchers believe that women carry on conversations more readily to build rela-
onships, while men talk more to give information and advice (Tannen, 19907,
wing this difference can help us prevent couflicts and misunderstandings in
tyday refationships,

It again, psychologically as well as biologically, women and men are overwhelm-
milar, Whether female or mate, we learn to walk at about the same age. We
iperlence the same sensations of light and sound. We feel the same pangs of hunger,
and fear. We exhibit simitar overall intelligence and well-being,

The point to remernber: fven when specific attitudes and behaviors vary by gender
Tass cultures, as they often do, the underlying processes are much the same.

Soccer shoes? Because culture shapes

social behavior, actions that seem ordinary to
others may seem acki to us. Yet underying
these differences are powartul similarities. :
Chitdren everpwhare love 10 play sports such
as soccer. But most LS. children would play
with athletic shoes on grass, not barefoot on
the street, a3 with these Burkina Faso boys.
B e

T an people are the same; only their
; habits differ
: Conlucing, $51-499 B.CE. 7
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“Hata are very similar to humans

except that they are not stupid

enough to purchase Tottery licket:
T Bany, Suly 2,2

: helizve that to prevent, tripple, o
: needlessly complicate the research
+ that can relieve animal and human
suffering is profoundly inhuman,
civel, and immoral.”
Peychalagi

¥ieal Miller, 1993

"Please do not forget those of us
: who suffer from incurable diseases
" 4r disabilities whe hope for a cure
. through ressarch that requires the
use of animals.”
Psychctogist Dennis Prensy [1987] ©

"The righteous know the needs of

{ their animals.”

Fraverhs 12:10 }

Ethics in Research
121 Why do psychologists study animals, and is it ethical to
experiment on animals?

Many paychologists study antmals because they find them fascinating. They want to un-
derstand how different species fearn, think, and behave. Psychologists also study animals
to leam about people, by doing experiments permissible oniy with animals. Heman physi-
ology resembles that of many other animals, We humans are not Iike animals; we are ani-
mals. Animal experiments have thevefore led to treatments for human diseases—insulin
for diabetes, vaccines to prevent polio and rabies, transplants te replace defective organs.

Likewise, the same processes by which humans see, exhibit emotion, and became abese
are present in rats and monkeys. To discover more abouk the bastes of human Feaning,
yesearchers even study sea slugs, To understand how a combustion engine works, you
would do better to study a lawn mower’s engine than a Mercedes', Like Mercedes engines,
hurmnan nervous systems are complex. Bub the simplicity of the sea slug's nervous system
is precisely what makes it so vevealing of the neural mechanisms of leaming.

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

Some anirnal protection organizations want to replace experiments on animals with
naturalistic observation. Many animal researchers respond that this is not a question of
good versus evil but of compassion for animals versus compassion for people. How many
of us would have attacked Louis Pasteur’s experiments with rabies, which caused some
dogs to suffer but led to a vaccine that spared millions of people (and dogs) from agonizing
death? And would we really wish to have deprived oursclves of the animal reseaich that led
to effective methods of training children with mental disorders; of understanding aging;
and of refieving fears and depression? The answers to such questions vary by culture. In
Gallup surveys in Canada and the United States, about 60 percent of adults deem medical
testing on animals “morally acceptable.” In Britain, only 37 percent do (Mason, 2003).

Out of this heated debate, two issues emerge. The basic one is whether it is right to
place the weil-being of humans above that of animals. In experiments on stress and
cancer, is it right that mice get tumors in the hope that people might not? Should some
monkeys be exposed to an HIV-like virus in the search for an AIDS vaccine? Is our use
and consumption of other animals as natural as the behavior of carnivorous hawks,
cats, and whales? Defenders of research on animals argue that anyone who has eaten a
hamburger, wom leather shoes, tolerated hunting and fishing, or supported the exter-
mination of crop-destroying or plague-canying pests has already agreed that, yes, it is
sometimes permissible to sacrifice animals for the sake of human well-being.

Scott Plous (1993) notes, however, that our compassion for animals varies, as
does our compassion for people—based on their perceived similarity to us. As Unit 14
explains, we feel more attraction, give more help, and act less aggressively toward
similar others. Likewise, we value animals according to their perceived kinship with
us. Thus, primates and companion pets get top prierity. (Western people raise or trap
mink and foxes for their fur, but not dogs or cats.) Other mammals occupy the sec-
ond rung on the privilege ladder, followed by birds, fish, and reptiles on the third
rung, with insects at the battom, In deciding which animais have rights, we eacit
draw our own cut-off line somewhere across the animal kingdom.

1§ we aive human Hfe first priority, the second issue is the priovity we give to the weli-
heing of animals in rescarch. What safeguards should protect thern? Most researchers
today frel ethically obligated to enbance the seli-being of captive animals and protect
thern from needless suffering, I one survey of animal researchers, 98 percent or more
supparted government regulations protecting primates, dogs, and cats, and 74 percent
supported regulations providing for the hurnane care of rats and mice {Plous & Herzog,
20080, Many professional associations and funding agencles aleeady have such guide-
tines. For example, British Psychological Society guidelines call for housing animals
ursder rensonably natural living conditions, with companions for social animals {Tea,
2000). American Psychological Association (2002} guidelines mandate enstring the
“comfort, bealth, and hunnave treatment” of animals, and of minimizing “infection,
illness, and pain of animal subjects.” Humane care also leads to more effective science,
pecause pain and stress would distort the animals’ behavior during experiments.

Animals frave themscives benefited from antmal research. One Chio team of vesearch
psychalogists measured stress hormone leveds in samples of millions of dogs brought each
year to amimal shelters. They devised handling and stroking methods to reduce stress and
case the dogs’ trauisition to adoptive homes (Tuber et al, 1999), In New York, formerly
fistless amcl idle Brony Zoo animals now stave of f boredom by working for their supper, as
they would in the wild (Stewart, 2002). Other smudies have helped improve care and
management in animals’ natwral habitats. By revealing our behavioral kinship with
animals and the remarkable intelligence of chimpanzees, gorillas, and other animals,
experiments have also led to increased empathy and protection for them. At its best, a
psychology concermned for humans and sensitive to animals serves the weifare of both.

13: 15 it ethical to experiment on people?

if the image of tesearchers delivering supposed electric shocks troubles you, you may be ve-
lieved to kinow that in most psychological studies, especially those with human partcipants,
blinking lights, flashing words, and pleasant social interactions are more commion.

Occasionally, though, researchers do temporarily stress or deceive people—though
more wildly than the stresses that people sometimes wilingly undevge in network real-
ity TV programs, But stress and deception are used sparingly--only when researchers
believe it is essential to a justifiable end, such as understanding and controiling vislent
behavior or studying moad swings. Such siperiments woulbdn't work if the participants
knew all there was to know about the experiment beforehand. Wanting to be helpful,
the pasticipants might try to contirm the researcher's predictions,

Ethical principles developed by the American Psychological Association (1992}, by
the British Psychological Sociery {1993), and by psychologists internationafly (Pettifor,
004}, urge Investigators to {1} obtain the informed ¢ensent of potential partici-
ants, {2) protect them from harm and discomfort, {3} treat information about indi-
idval participants confidentially, and (4) fully debrief people: explain the research
1afterward, Moreover, most universities (where a great deal of research is conducted)
0w screen research proposals through an ethics committece~an “Institutional Re-
tew Board”--that safeguards the well-heing of every participant.

The ideal is for a researcher to be sufficiently informative and considerate so that
rticipants will leave feeling at least as good about themselves as when they came in,
ter yet, they should be repaid by having learned something. If treated respectfully,
L participants enjoy or accept their engagerent {Epley & Huff, 1998; Kimmel,
98). Indeed, say psychology’'s defenders, teachers provoke much greater anxicty by
and returning class tests than do rescarchers in a typical experiment.
Ch tesearch occurs ontside of university [aboratories, in places where there may
ethics compmittees. For example, retail stores routinely survey people, photo-
theie purchasing behavior, track their buying patterns, and test the effective-
advertising. Curiously, such research attracts less attention than the scientific
Eyearch donc 1o advance human wnderstanding,
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“The greatngss of anation canbe
jusiged by the way ite animals
are {rosted.”

HMabatia Gandhi, 13331943

Animal research benefiting asimals
Thanks partly 1o research on the benefits
of novelty, control, and stimulation, these
gorillas are enjoying an irproved quality af
fife in New York’s Bronx Zoo.

A [P T P

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

:ielebrisfing the postexperirnantal oxpla-
ation of a study, Includiing its purpdse
and any deceptions, to its pacticinants.
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What do you see? People interpret am-
biguaus informinien to fit their preconcep-
tions. Do you see a duck or a rabbit? Before
showing some friends this image, ask them if
they can see the duck lying on its back (or the
bunpy in the grass). {From Shepard, 1990)

"It is doubtless impossible to .
. approach any human problem witha &
" mind free from bias” H
: Simone de Teanvair,
Tho econd Sex, 1953 F

Psychology speals in makiry
1954 school desegregation decision, the U.S.
Supreme Court cited the expert testimony
and research of psychologists Kenneth
Clark and Mamie Phipps Clark {1947). The
Clarks repaited that, when given a choice
between Black and White dolls, most
African-American children chose the White
doll, which seemingly indicated internalized
enti-Black prejudice. .

14 15 psychology free of value judgments?

Psychology is definitely not value-free. Values affect what we study, how we
study i, and how we interpret reswits, Researchers’ values influence their
choize of topics, Should we study worker productivity or worker morale? Sex
discrimination or gender differences? Conformity or independence? Valwes can
also color “the facts.” As we noted carlier, our preconceptions can bias our ob-
servations and interpretations; sometihnes we see what we want or expect {o see
(FIGURE 2.11).
Even the words we use to describe something can reflect our values. Arve the
sax acts that an individual does uwot practice “perversions” or “sexual
vaviations”? Both in and out of psychology, labels describe and labels evaluate:
The same holds true in everyday speech, One person’s “rigidity” is another's
“consistency.” One person’s “faith” is another's “fanaticism.” Our labeling
someone as “firm” or “stubborn,” “careful” or “picky,” “discreet” or “secretive”
reveats our feclings.

Popular applications of psychoelogy alse contain hidden values, If you defer to
“wrofessional” guidance about how to live—how to raise childven, how to achicve
self-fulfiliment, what to do with sexual feelings, how to et ahead at work—yeu
are accepting value-laden advice. A science of behavior and mental processes
can certainly help us reach owr goals, but it cannot decide what those goals
should be,

if some people see psychology as merely conmon sense, others have a different
concern—that it is becoming dangerously powerful. Is it an accident that astronemy
is the oldest science and psychology the youngest? To some people, exploring the
external universe sgems far safer than exploring our own inner universe, Might psy-
chology, they ask, be used to manipulate people?

Knowledge, lke all power, can be used for good or evil. Nuclear
power has been used to light up cities—and to demolish them. Persua-
sive power has been used to educate people—and to deceive them. Al-
though psychology does indeed have the power to deceive, its purpose is
to enlighten. Every day, psychologists are cxploring ways to enhance
iearning, creativity, and compassion. Psychology speaks to many of our
warld's great problems—war, overpopulation, prejudice, family ¢rises,
<rime—all of which inveolve attitudes and behaviows. Psychology alse
speaks to our deepest longings—{or nourishment, for love, for happi-
ness. Psychology cannot address all of lfe's great questions, but it
speaks te some mighty important ones.

> ASK YOURSELF
Were any of the Frequently Asked Questions your questions? Do you have other ques-
tions or concerns about psychology?

» TEST YOURSELF 4
How are human and animal research subjects protected?

Answars t¢ the Test Yoursel{ questions can be faund in Appaidix £ at the end of the book,
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The Meed for Psycholodical Science

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

Althongh common sense often serves us well, we are prone to
hindsight bins (also called the "i-inew-it-all-along phenome-
non'"}, the tendency to believe, after learning an outeorre, that
we would have foreseen it. We absa are eattinely overconfident
of our judgments, thanks pastly to our bias to seek information
that confinms them. Although limited by the testable questions
it can addeess, seientific tnguiry can help us sife reality from it
luston and restrain the binses of our wnaided intuition.

2: What are three main components of the scientific attitude?
The three components of the scientific attitude are (1) a curl-
ous eagerness to {2) skepticaliy scrutinize competing ideas
and (3) an open-minded humility before nature, This attitude
carrics into everyday life as critical thinking, which examines
assumptiens, discerns hidden values, evaluates evidence, and
assesses outcomes. Putting ideas, even crazy-sounding ideas,
to the test helps us winnow sense from nonsense.

How Do Psychologists Ask and Answer Questions?
3: How do theorios advance psychoelogical science?
Psychological theories organize observations and inply predic-
tive hypotheses, After constructing precise operational definitions
of theiv procedurcs, researchers test their hypotheses, validate
and refine the theory, and, sometimes, suggest practical appli-
cations. Hf other researchers can replicate the study with similar
results, we can their place greater confidence in the conclusion.

4: How do psychologists observe and deseribe bohavier?
Fsychologists observe and describe behavior using individual
case studies, stiveys among random samples of a population,
and naturalistic observations. In generalizing from observa-

. tions, remermber: Representative samples are a better guide

than vivid anecdotes,

5t What ave positive and negative correlations, and why do
they enable prediction but not cause-effect explanation?
Scaiterplots help us to see correlations. A positive correlation
{ranging fram 0 to +1.00) indicates the extent to which twe
factors rise together. In a negative correlation (ranging from
0tw —1.00), one itern tises as the other fatls. An association
(sometimes stated as a corvelation coefficient) indicates the
ossibility of a cause-effect relationship, but it dees not
Tove the direction of the influence, or whether an underty-
third factor may explain the correlation.

What are illusory correlations?
oy correlations are random events that we notice and
ely assume are related, Patterns or sequences occur

UnIT REVEEW: Research Methods: Thinking Critically With Psychological Science

naturally i seks of random daea, but we tend to interpret
these patteyns as meaningful connections, perhaps inan
atterupt to make sense of the worid around s

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

To discover cause-cffect relationships, psychologists conducy
experimends, manipulating one or move factors of interest
and controlling other confounding variables, Random assim-
ment mininizes preexisting differences between the experi-
mental group (cxposed o the treatment) and the controt
group (ghven a placebo or different version of the treat-
ment). The independent variable is tite factor you maniputate
to study its effect, The dependent variable is the factor you
measure to discover any changes that occur in response to
these manipulations, Studies may use a doublg-blind proce-
dure to avoid the placebo ¢ffect and researcher's bias.

Statistical Reasoning in Everyday Life

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

Three measures of central tendency are the medinn (the middle
score in a group of data}, the mede (the most frequently occurrng
score), and the mean (the arithmetic average). Measures of varia-
tion tell us how similar or diverse data are, A range describes the
gap between the highest and lowest scores. The more useful mea-
sure, the standard deviation, states how much scores vary around
the mean, or average, score. The normwl curve is a bell-shaped
curve that describes the distribution of many types of data.

9; What principles can guide our making generalizations from

les and decidi hether differences are significant?
Three prinetples ave worth remembering: (1) Representative
samples are better than biased samples. {2) Less-variable ob-
servations are more reliable than those that are more variable.
(3} More cases are better than fower.

When averages from two samples are each reliable mea-
sures of their own populations, and the difference between
them is relatively targe, we can assume that the result is sta-
tistically significant--that it did not occur by chance atone.

Frequently Asked Questions About Psychology
10: Can laboratory experiments illuminate everyday lite?
By intentionally creating a contzolled, artificial environment
in the lab, researchers aim to test theoretical principles.
These general principles help explain everyday behaviors.

11: Doos behavior depend on one's cuiturs and gender?
Attitudes and behaviors vary across cultures, but the underly-
ing principles vary much less because of our human kinship.
Although gender differences tend to capture attention, it is
important to remember our greater gender similarities.




48 UNIT 2

11 RESEARLH METHODS

BNIT 2 1t RESEARCH METHODS

12: Why do psychologists study animals, and is f{ sthizal

to experimeni cn animals?
Some psychologists are primarily int

Others study antmals to better unders
and psychological processes shared by humans. Under ethical
and legal guidelines, anintals used in experiments rarely
experience pain. Nevertheless, animal rights groups raise an
important issue Even (£ it Jeads ro the relief of human
suffering, is an animal's temporary suffering justified?

13; Is it ethical to experiment oxn people?

Researchers may temporarily stress or deceive people in order
to fearn somiething important, However, animal protection
tegistation, faboratory regulation and inspection, and tocal

sted bn antmal behavior,
and the physiclogical

ail participants,

cthics committees serve to prodect human and animal
walfare, At universitics, Institutional Review Boards screen
research proposals, Ethical principles developed by
international psychologicat organizations urge rescarchers
using human participants to obtain informed consint, to
protect them froms hann and discomfart, to treat their
personal information confidentially, and to fully debrief

%41 Is psycholegy free of value judgments?

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

Terms and Concepts to Remember

hindsight bias, p. 20

critical thinking, p. 24
theory, p. 25

hypothesis, p. 25
opcrational definition, p. 26
replication, p. 26

case study, p. 26

survey, p. 27

population, p. 28

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

correlation coefficient, p. 29
scatterplot, p. 29

illusory correlation, p, 32
experiment, p. 34

randowm assignment, p. 34
double-blind procedure, p. 35
placebo effect, p. 35
experimental group, p. 35
coutrel group, p. 35
independent variable, p. 35
confounding variable, p, 35
dependent variable, v, 35

muode, p. 37

nicawn, p. 38

median, p. 38

range, p. 39

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

informed consent, p. 49
debriefing, p. 45
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Multiple-Choice Questions

1. What statistical technigue would be
appropriate for a researcher to use in

trying to determine how consistent

3. Let's say a psychology vesearcher is

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

8. A researcher wants to conduct an experi-

ment to determine if eating a cookie
before class each day improves students’
grades. He uscs two psychalogy classes
for the experiment, providing daily cook-
ies to one and nothing to the other. At

6. Which of the following represents
naturatistic observation?

2. Trom a third-floor window, rese
atch how elementary school
:dren tnteract on a playground.

. Reyearchers bring people inte a
laboratory to see how they respond
when asked to solve o puzzie with
na solution.

. A principal sits in the back of &
classroormn to evaluate a teacher.

d. i social worker spends the after-
noon in the home of a mother
acsused of neglecting her children,

. Two grandparents sit in the front
Teny ko wateh as their grandson
performs his piane recital,

reh-

o

o

n
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. "Monday merning quarterbacks"”
varely act surprised about the outcome
af weekend football games, Their ten-
dency to belicve they knew how the
game would turn out is explained by

. overconfidence,

. hindsight bias.

. intuition.

. iltuzsery correlation.

. random sampling.

=N -

8. Researchers studylng gender have

found that

4. there are move similavities than

differences between the genders.

b. there are no significant cegnitive

differences between the genders.

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

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

. cifferences hetween the genders are

becerning mere pronournced ever Lime,

=9
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. A student is swriting an articte for her
school newspaper about the scheol's new
wlb-phone policy, and she'd like to include
T survey results from a random sample of
students in her article, Which ef the fol-

-

e. The writer asks the principal for
the names af 10 students who have
bad their ceHl phones zonfiscated
for a day for viotating the policy.
She iatervicws these 10 students.

10, Which of the folloswing is a positive

correlatlon?

. As study thue decreases, students
aclteve lower grades.

. Az levels of self-esteem decling, lov-
cis of depression increase,

. Peopte who exercise regulatly are

less likely to be ohese.

Gas mileage decreases as vehicle

weight increases.

. Repeatedly shouting free throws is
associated with a smaller percent-
age of missed free throws.
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. Why is random assignment of partici-

pants to groups an important aspact

of a properly designed experiment?

a. If the participants are randomly
assigned, the reseavcher can
assume that the people In cach of
the groups are pretty similar.

. By randomly assigning, the researcher
knaws that whatever is leatned from
the experiment will also be true for
the poputation from which the par-
ticipants were selected.

c. Randor assignment keeps expecta-
tions from influencing the results
of the experiment.

. If participants arc net randomly
assigned, it is imypossible to repli-
cate the experiment.

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

=

o

w

- Which of the following demonstrates
the need for psychological science?
a. Psychotogy's methads are unlike
those of any other science.
b Pswehological experiments are less valu-
able without psychological science.

3. They provide too much detait and
the researcher is likely to lose track
of the most importat facts.

. They are generally too expensive to
be ezonemical

. They may be misleading beeause they
don't fairly represent o A8E3,

. They are technically difficult and
most researchers don't have the
skills to do them properiy.

& The dependent variable is difficult to

operationally define i @ case study.

“

14. Which of the following is net an ethical
principie regarding research on humans?
A, Researchers must protect participants
from needless harm and discormfort.

. Participants must take part in the
studdy on a voluntayy basis.

. Personat infarmation about individaal
participants must be kept private.

. The research must be fully ex-
plained to participants when the
study s completed,

. It is never acceptable for a re-
searcher to deceive a participant
during the research.

now
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o

15.There is a negative correlation bebween

TV watching and grades. What can we

properly conclude from this discovery?

a. We cannot conchude anything
sbout cause and effect.

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

€ We can conclude that TV watching

increases grades.

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

. We can conclude that this is an
Itusory correlation.

o

m

free-Response Question

Imiagine that you are a spotts psychologist
interested in the usefiibness of a new visu-
alization technigue that has been developed

e it
la?%tf::ii?ii?{:ii:;r e g f:;g;;lgt the end of the semoster, the researcher lowing constittes a randorm samiple? €. [ntuition and common sense are for O];impic divers. You hB“;f decsflm‘[;\th
b, Mean <. Survey compares the final grades of students in & The writer arrives at school early and ot always correct. . conduct an EX;}“I{HEM to r.tcr})]mpex e
¢ Median d. Maturalistic observation the two classes. What 1s the independent Inteeviews the first five students who d Imu!non can never be right unless teehnique is ¢ _ccEwc‘ DlscpssF & Impoi-
d, Standard deviation ¢. Corelation variable for this experiment? carne through the main entrance. applied scientifically. : 4 tance 0r§=Ch of the following in regard to
e. Range o a The students in the class that The writer pulls the names of five e Psychological science can he use t!’le experiment you are designing: popula-
4. ¥When a distribution of scores is recelved cookies. students from a hat that contains to answer fundamental questions tion, sample, hypothesis, independent vari-
2. A sclentist’s willingness to admit that skewed, the best representation of b, The presence Or.itbsunce of covkies. alt students’ natries. She terviews abous religion. able, dependent variable, operational defini-

she is wrong is an example of central tendency is the the five selected students. £3. Which of the following is 4 potential tions, control groutp, random assignment,

<. The students in the class that : " -
d. curlosity, a. inference. didn't receive cookies. Ehe :;.mg.r asks her teacher if she probless with case studies? and replication.
b, :ntcll.lrgr:ncc. b. standard deviation. &. The period of the day that the two s:‘.a\?dc;:snﬂ,uim a;);i;f su;ve}y to t:m
<. huwmility, €. mean. classes met. t her sychotogy class. ”
& skeptictam. domedan . Semestar zrades o Sater asses out bt s (7
e. cymicisnL e. correlation coefficient. in the hatl and uscs ol
the 1 ; y
the bi;:‘:ﬁi retr\t;_r:;ed to her as Muitiple-chaice self-tests and more may be found at wanwworthpublishers.com/myers
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