Unit 1l

Module Learning Objectives

Ressarch Methods: Thinking Critically With Psychological Sclence

The Scientific Method and Description

Describe how theories advance psychological science.

Describe how psychologists use case studies, naturalistic
observation, and surveys to observe and describe behavior, and
explain the importance of random sampling.

As you read this module, keep

in mind that the sclentific

method is a set of principles and
procedures, not a list of facts, You
will be expected to understand
how the science of psychology

is done, not just what it has
discovered,

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

hypothesis a testable prediction,
often implied by a theory.

sychologists arm their scientific attitude with the scientific method—a self-correcting

process for evaluating ideas with observation and analysis. In its attempt to describe

and explain human nature, psychological science welcomes hunches and plausible-
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

How do theories advance psychological science?

Chatting with friends and family, we often use theory to mean “mere hunch.” In science, a
theory explains behaviors or events by offering ideas that organize what we have observed. By
organizing isolated facts, a theory simplifies. By linking facts with deeper principles, a theory
offers a useful summary. As we connect the observed dots, a coherent picture emerges.

A theory about the effects of sleep on memory, for example, helps us organize count-
less sleep-related observations into a short list of principles. Imagine that we observe over
and over that people with good sleep habits tend to answer questions correctly in class, and
they do well at test time. We might therefore theorize that sleep improves memory. So far
so good: Our principle neatly summarizes a list of facts about the effects of a good night’s
sleep on memory.

Yet no matter how reasonable a theory may sound—and it does seem reasonable to
suggest that sleep could improve memory—we must put it to the test. A good theory pro-
duces testable predictions, called hypotheses. Such predictions specify what results (what
behaviors or events) would support the theory and what results would cast doubt on the
theory. To test our theory about the effects of sleep on memory, our hypothesis might be that
when sleep deprived, people will remember less from the day before. To test that hypothesis,
we might assess how well people remember course materials they studied before a good
night’s sleep, or before a shortened night’s sleep (FIGURE 5.1). The resuits will either con-
firm our theory or lead us to revise or reject it.
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Our theories can bias our observations. Having theorized that better memory springs
from more sleep, we may see what we expect: We may perceive sleepy people’s commenis
as Jess insightful. Perhaps you are aware of students who, because they have developed an
excelient reputation, can now do no wrong in the eyes of teachers. If they're in the hall dur-
ing class, nobody worties. Other students can do no good. Because they have behaved badly
in the past, even their positive behaviors are viewed suspiciously.

As a check on their biases, psychologists use operational definitions when they re-
port their studies. “Sleep deprived,” for example, may be defined as “X hours less” than
the person’s natural sleep. Unlike dictionary definitions, operational definitions describe
concepts with precise procedures or measures. These exact descriptions will allow anyone
to replicate (repeat) the research. Other people can then re-create the study with different
participants and in different situations. If they get similar results, we can be confident that
the findings are reliable.

Let’s summatize. A good theory:

o effectively organizes a range of self-reports and observations.

o leads to clear hypotheses (predictions) that anyone can use to check the theory.

»  often stimulates research that leads to a revised theory which better organizes and
predicts what we know. Or, our research may be replicated and supported by
similar findings. (This has been the case for sleep and memory studies, as you will
see in Module 24.)

We can test our hypotheses and refine our theories in several ways.

»  Descriptive methods describe behaviors, often by using case studies, surveys, or
naturalistic observations.

o Correlational methods associate different factors, or variables. (You'll see the word
variable often in descriptions of research. It refers to anything that contributes to
aresult.)

o  Experimental methods manipulate variables to discover their effects.

To think critically about popular psychology claims, we need to understand the strengths

and weaknesses of these methods.

Figure 5.1

The scieniific method A
self-correcting process for asking
quaestions and observing nature’s
answers.

operational definition a carefully
worded staterment of the exact
procedures (operations) used in a
research study. For example, fuamian
intelligence may be operationally
defined as what an intelligence test
measures.

replication repeating the essence
of a research study, usually with
different participants in different
situations, to see whether the
basic finding extends to other
participants and circumstances.
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case study a descriptive
technique in which one individual
or group is studied in depth in
the hope of revealing universal
principles.

naturalistic observation
cbserving and recording behavior
in naturally occeurring situations
without trying to manipulate and
control the situation.

“Well my dear,’ said Miss Marple,
‘human nature is very much

the same everywhere, and of
course, ong has opportunities of
observing it at closer quarters in
avillage.” -AcarHa CHRISTE, THE
Tuesnay Crus Murpers, 1933

Juniors Bildarchiv/F355/Alamy

Freud and Litile Hans Sigmund
Freud's case study of 5-year-old Hang’
extreme fear of horses led Freud o

his thecry of childhood sexuality. He
conjectured that Hans felt unconscious
desire for his mother, feared castration
by his rival father, and then transferred
this fear Into his phobia about being
bitten by a horse. As Module 58 will
explain, today’s psychological science
discounts Freud’s thecry of childhood
sexuality but acknowledges that much
of the human mind oparates outside
OUr CONSCIoUs awarensss.

Ressarch Methods: Thinking Critically With Psychological Stience

Description

How do psychologists use case studies, naturalistic observation,
and surveys to observe and describe behavior, and why is random
sampling important? -

The starting point of any science is description. In everyday life, we all observe and describe
people, often drawing conclusions about why they act as they do. Professional psychologists
do much the same, though more objectively and systematically, through

o case studies (analyses of special individuals).

o naturalistic observation {(watching and recording the natural behavior of many
individuals).

o surveys and interviews (by asking people questions).

The Case Study

Psychologists use the case study, which is among the oldest research methods, to examine
one individual or group in depth in the hope of revealing things true of all of us. Some ex-
amples: Much of our early knowledge about the brain came from case studies of individuals
who suffered a particular impairment after damage to a certain brain region. Jean Piaget
taught us about children’s thinking through case studies in which he carefully observed and
questioned individual children. Studies of only a few chimpanzees have revealed their ca-
pacity for understanding and language. Intensive case studies are sometimes very revealing.
They show us what can happen, and they often suggest directions for further study.

But individual cases may mislead us if the indivicual is atypical. Unrepresentative infor-
mation can lead to mistaken judgments and false conclusions. Indeed, anytime a researcher
mentions a finding (“Smokers die younger: ninety-five percent of men over 85 are nonsmokers”)
someone is sure to offer a contradictory anecdote (“Well, I have an uncle who smoked two
packs a day and lived to 89”). Dramatic stories and personal experiences (even psychological
case examples) command our attention and are easily remembered. Journalists

understand that, and so begin an article about bank foreclosures with

the sad story of one family put out of their house, not with foreclosure

statistics. Stories move us. But stories can mislead. Which of the follow-
ing do you find more memorable? (1) “In one study of 1300 dream re-
ports concerning a kidnapped child, only 5 percent correctly envisioned
the child as dead” (Murray & Wheeler, 1937). (2) “I know a man who
dreamed his sister was in a car accident, and two days later she died in a
head-on collision!” Numbers can be numbing, but the plural of anecdote is not evidence. As
psychologist Gordon Allport (1954, p. 9) said, “Given a thimbleful of [dramatic] facts we
rush to make generalizations as large as a tub.”

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

Naturalistic Observation

A second 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 interactions in different cul-
tures, to recording racial differences in students’self-seating patterns in a school cafeteria.
Like the case study, naturalistic observation does not explain behavior. It describes
it. Nevertheless, descriptions can be revealing. We once thought, for example, that only
humans use iools. Then naturalistic observation revealed that chimpanzees sometimes
insert a stick in a termite mound and withdraw it, eating the stick’s load of termites.

- for later studies of animal thinking, language, and emotion,
* which further expanded our understanding of our fellow ani-

' ghow that the societies and behavior of animals are far more

guch unobtrusive naturalistic observations paved the way

mals. “Observations, made in the natural habitat, helped to

complex than previousiy supposed,” chimpanzee observer
Jane Goodall noted (1998). Thanks to researchers’ observa-
tons, we know that chimpanzees and baboons use decep-
tion. Psychologists Andrew Whiten and Richard Byrne (1988)
repeatedly saw-one young baboon pretending to have been
attacked by another as a tactic to get its mother to drive the
other baboon away from its food. The more developed a pri-
mate species’brain, the more likely it is that the animals wiil
display deceptive behaviors (Byrne & Corp, 2004).

Naturalistic observations also illuminate human behav-
jor, Here are four findings you might enjoy.

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

o Sounding out students. What, really, are coltege psychology students saying and doing
during their everyday lives? To find out, researchers equipped 52 such students from
the University of Texas with electronic recorders (Mehl & Pennebaker, 2003)}. For up to
four days, the recorders captured 30 seconds of the students’waking hours every 12.5
minutes, thus enabling the researchers to eavesdrop on more than 10,000 half-minute
Jife slices by the end of the study. On what percentage of the slices do you suppose
they found the students talking with someone? What percentage captured the
students at a computer? The answers: 28 and 9 percent. (What percentage of your
waking hours are spent in these activities?)

e What's on your mind? To find out what was on the mind of their University of Nevada,
LasVegas, students, researchers gave them beepers (Heavey & Hurlburt, 2008). On
a half-dozen occasions, a beep interrupted
students’ daily activities, signaling them to
pull cut a notebook and record their inner
experience at that moment. When the
researchers later coded the reports in catego-
ries, they found five common forms of inner
experience (TABLE 5.1 on the next page).

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

A natural cbserver Chimpanzes
researcher Frans de Waal (2005)
reported, *l am a born observer, . . .
When picking a seat in a restaurant
| want to face as many tables as
possibie. | enjoy following the social
dynamics—love, tension, boredom,
antipathy—around me based on
body language, which | consider
more informative than the spoken
word, Since keeping track of others
is samething | do automatically,
becoming a fly on the wall of an ape
colony came naturally to me.”

Naturalistic cbservation

Researchers ai the University of Texas

usad electronic recorders to sample
naturally occurring slices of daily life.
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BANDOM SAMPLING

In everyday thinking, we tend to generalize from samples we observ-e, especially vivid cases.
Given (a) a statistical summary of auto owners’ evaluations of th'elr car r.nake and (l?)‘ the
vivid comments of a biased sample—two frustrated owners—our impression may be mﬂ.u-
aced as much by the two unhappy owners as by the many more evaluahon? in the Sta;(IS—
Inner seeing Paul was imagining the face of a best friend, including ' #ical sumnmary. The temptation to ignore t.he srallnpltng bias and to generalize from a few
her neck and head. ’ vivid but unrepresentative cases is nearly irresistible.

e S I The point to remember: The best basis for generalizing is from a representative sample“
neymbolze Alphonse was wiondering whather the workers would | . But it’s not always possible to survey everyone in a group. 50 how do you cbtain a D ec, o i gl
t?}ink(ing’udr?pvthebﬂoks - P . representative Qaﬁlple—sayf of the students at your hl_g‘h school? How could you Cho?ie may be drawn. (Nofe: Except for
Feeling . Courlney was experiencing anger and its physical © a group that would represent the total student population, the whgle group you want to national studics, this does nof refer

| symptoms. * study and describe? Typically, you would seek a random sample, in which every person to a country’s whole population.)
e in the entire group has an equal chance of participating. You might numb?r the names in random sample 2 sample fhat
. the general student listing and then use a random number generator to pick your survey fuirly represents a population
- participants. (Sending each student a questionnaire wouldn't work because the-consci- o 5e each member has an equal
© entious people who returned it would not be a random sample.) Large representative  : chance of inclusion.

- samples are better than small ones, but a small representative sample of 100 is better than

Example

Susan was saying to herself, “I've got to get to class.”

sampling bias 2 flawed
sampling process that produces an
unrepresentative sample.

population all these in a group

Sensory awareness | Fiona was fesling the cold breeze on her chesk and her
| hair moving

b
H

* More than one experience could occur at once.

an unrepresentative sample of 500. - . -

Political pollsters sample voters in national election surveys just this way. Us'mg only
1500 randomly sampled people, drawn from all areas of a country, they can provide a re- |
| matkably accurate snapshot of the nation’s opinions. Without random sampling (also called With very large samples,

Naturalistic observation offers interesting snapshots of everyday life, but it does so
without controlling for all the variables that may influence behavior, It's one thing to ob-
serve the pace of life in various places, but another to understand what makes some people

walk faster than others. . random selection), large samples—including call-in phone samples and TV or website polls Z;tﬂmatgs tzggﬁr;?qugseﬁi?g?
(think of American Idol fans voting}—often merely give misleading results. . . péfc‘zi;rgfthe WQﬁQrDS  ritten
The SEW@}! The point to remember: Before accepting survey findings, think critlca-lly: Cons1lder English. £, In fact, is 12.3 pe!’ce,mt
gu}vey ateéhniqﬁ.e for - A survey looks at many cases in less depth. Researchers do surveys when wanting to esti- the sample. You cannot compensate for an unrepresentative sample by simply adding ﬂ;gi g?jj%.‘it;e;rsc::n?ﬂc?\i‘rlllzs
ascertaining the self-reported mate, from a representative sample of people, the attitudes or reported behaviors of a whole more people. 586,747 letters in Dickens' A Tale
attitudes or behaviors of a particular population. Questions about everything from cell-phone use to political opinions are put to of fwo Citles, and 12,71 percent
group, usually by questioning a of the 3,901,021 letters in 12

the public. In recent surveys,

representative, random sample of
the growup. o half of all Americans reported experiencing more happiness and enjoyment than
' T R worty and stress on the previous day (Gallup, 2010).

of Mark Twain’s works (Chance ‘
News, 1987).

B ASK YOURSELF

Can you recall examples of misleading surveys you have experienced or read about? What
survey principles did they violate®

« online Canadians reported using new forms of electronic communication and thus
receiving 35 percent fewer e-mails in 2010 than 2008 (Ipsos, 2010a).

« 1in5 people across 22 countries reported believing that alien beings have come to
Earth and now walk among us disguised as humans (Ipsos, 2010b).

» TEST YOURSELF |
What are some strengths and weaknesses of the thres different methods psychologists use
to describe behavior—case studies, naturalistic ohservation, and survays? :

s 68 percent of all humans—some 4.6 billion people—say that religion is important in
their daily lives (Diener et al., 2011).

Answers 1o the Test Yourself questions can be found in Appendix E at the end of the book.

But asking questions is tricky, and the answers often depend on the ways questions are
worded and respondents are chosen.

WORDING EFFECTS

As we will see in Module 35, ever subtle changes in the order or wording of questions—the
way we franie a question—can have major effects. People are much more approving of “aid
to the needy” than of “welfare,” of “affirmative action” than of “preferential treatment,” of
“not allowing” televised cigarette ads and pomography than of “censoring” them, and of
“reventue enhancers” than of “taxes.” In 2009, three in four Americans in one national Survey
approved of giving people “a choice” of public, government-run, or private health insurance.
Yet in another survey, most Americans were not in favor of “creating a public health care plan
administered by the federal government that would compete directly with private health in-
surance companies” (Stein, 2009). Because wording is such a delicate matter, critical thinkers
will reflect on how the phrasing of a question might affect people’s expressed opiriions.




