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IN JANUARY 2010, 17-YEAR-OLD KELSEY RAFFAELE (FIGURE 2,1) was driv-
ing after school and decided to pass a slower vehicle in front of her. When she

saw an oncoeming vehicle in the passing lane,
she misjudged the distance and crashed,
fatally, Relsey was talking to a friend on her
celt phone while driving. Her last words were
“Oh [no], I'm going to crash,” The risky use of
celt phones is common. Studies have found
that 80 percent to 90 percent of college
students admit tatking or texting while driv-
ing on at least one occasion (Harrison, 201,
Many of these drivers think they wilf be safe
doing so. Are they?

How can we confirm (and convince people)
that texting or using a smariphone in some
other way while driving is dangerous? Indeed,
how_can we confirm {and convince people

A, o<1 LILILLE o,

of) any claim that is made? This chapter will
describe how evidence is gathered and veri-

FIGURE 2.3

Phoning While Driving
Phoning while driving is extremaly
unsafe. Kelsey Raftaele lost her
#fe because she engaged in this
dangerous behavior.

fi_eid in psychology. In this way, you will come to understand how psychologists
éttu behavior and mental processes. By understanding these processes, you

will learn how to interpret information that is being presented to you. And by
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Learning
Objectives

u identify the four primary geals
of science.

v Desceibe the scientific method.

w Differentiate befween theories,
hypotheses, and research.

research

A scientific precess that involves
the careful callection, analysis, and
interpretation of data.

data

A colfection of measurements
gathered during the research process.

selentific method

A systeratic and dynamic pracedure of
observing and measuring phenomena,
used to achieve the goals of description,
pradiction, contrel, and explanaticn;

it involves an interaction between
research, theories, and hypotheses.

understanding how fo interpret information, you will become an educaied con-
sumer and presenter of information. In this chapter, the big questions about
research methodology are: How is the scientific method used in psychclbqical
research? What types of studies are used in psychological research? What are
the ethics governing psychological research? And how are data analyzed and
evatuated?

How Is the Scientific Method Used
in Psychological Research?

Psychology is a science. Because they are scientists, Msgain accurate
knowledge about behavi d mental processes only by observipg the world and
e e B T S - T
Mf it. approach is called empiricism. To be confident about
the conclusions drawn from their ohservations, psychologists conduct empirical
research. Such an approach requires carefully planned, systematic steps. Using the
methods of science allows psychologists tobe confidentthat empirical results provide
a true understanding of mental activity and hehavior.

|2.1 Seience Has Four Primary Goals

There are four primary goals of science: description, prediction, control, and explona-
tion. Thus, the goals  of psychological science are to describe what a phenomenon is,
predictwhen it willoceur, controlwhat caiiségitTonenur, and explainawhy it oecurs, For
example, consider the Shservation that texting interfares with driving. Tounderstand
how this interference happens, we need to address each of the four goals.

We begin by asking: How many people really text while driving? Answering this
guestion can help us describe the phenomenon of texting while driving—as in not-
ing how prevalent this unsafe behavior is. Now, under what circumstances are people
likely to text while driving? Answering this question can help va predict when texting
while driving may ocour—as in which people send to engage in the behavior.

Next, how can we know that texting is the source of the problematic driving?
Answering this guestion can help us be sure that it is texting and not some other fac~
tor that is responsible for the observed effects. Ultimately, knowing the answers to
sach of these questions leads to the question of why texting interferes with driving.
Is it because people use their hands to text, or that they take their eyes off the road, or
that it interferes with their mental ability to focus on driving?

Careful scientific study also enables uste understand other aspacts of texting and
driving, such as why people do it in the first place. Understanding how texting inter-
feres with driving skills and why people continue to text while driving, even when
they know it is dangerous, will enable scientists, technology developers, and poliey-
makers to develop strategies to reduce the behavior.

SCIENTIFIC METHOD Scientific evidence obtained through empirical | research is

considered the best possible evidence Tor supporting a claim. Research involves the

caveful collection, analysis, and interpretation of data, which are a collection of mea-
; 3 AL

» N e
a@mmﬂ% the research process. Tn conducting research, seientists
follow a systematic procedure called the seientitic method. This procedure begins
with the ohservation of a phenomenon and the question of why that phenomenon.

oceurred.
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THE ROLE OF THECRY The smentlﬁcﬂn_'l_eghod is an interaction aniong research,
themeﬁﬁ_(ﬂGURE 2.2). M g@g@g@ or model of how
a phBﬂOme]’lq]'_l_\_N_O—l'i_(_S; Consisting of interconnected ideas or concepts, a theory is
. used to explain prior observations  and to make predictions about future events. A
nypethests is a specific, testable prediction, narrower than the theory it isbased o1,
"~ How can we know whether a theory is good? The best theories are those that pro-
- ducea wide variety of testable hypotheses. An especm]ly important fga;umﬂg,nog
theories is that they should be falsifialle. That is, it should be possxble to test hypoth-
: mmwmng o
" " Moreover, a good theory iz supported by the data, For instance, if our theory is that
gafe driving re"tiﬁire‘sﬁiymg attenttion, therr§tudies should showthis. The more stud-
jes that show this, the better the support for thetheory.
A classic example of a theory that is not falsifiable comes from Sigmund Freud,
In his treatise The Interpretation of Dreams (1900), Freud outlined the theory that
-ail dreams represent the fulillment of an unconsciom
ective, Freud’s theory was not good, because it generated few testable hypotheses
egarding the actual funetion of dreams. Since the theory lacked testable hypotheses,
researchers were left with no way to evaluate whether the wish fulfillment theory
was either reasonable or accurate, After all, unconscious wishes ave, by definition,

ﬂ}E{Eﬂ‘l ‘way to prove that dreams do re pronscmus wishes, but there is n
way 1o prove that dreams do not represent unconscious wishes. Thus, the theory is
anzea for not eing falsifiable.

"By contrast, the developmental psychologist Jean Piaget (1924) proposed a theory
fant and child development (see Chapter 9, “Human Development”). According
iaget's theory, cognitive development occurs in a fixed series of “stages,” from
birth to adoleseence, From a scientific standpoint, this theory was good because it led
umber of hypotheses. @g@_h&;gﬂlgwmhe specific kinds of behav-
that should be observed at each stage of development, In the decades since its
oposal, the theory has generated thousands of selentific papers, Our understanding
"child development has been enhanced both by studies that supported Piaget's stage
eory and by those that failed to support it.

ood theories also tend toward simplicity. This idea has historical roots in the
itings of the fourteenth-century English philosopher William of Oceam. Occam

THEORY

Explanation based
on ohservations

R T

HYPOTHESIS

Prediction based
on tha theory

sirengthens the theory. | wilch leads you to

a4 may then revise your . i
207y to make it more : either dlscanc_l th_ri theory
hensive or refine itto § o revise |

{and then test tha revision).

e it more speclfic.

R T

RESEARCH

Test of the hypothesis.
This test yields data,
The data either. . .

[\

supparl l rafute or faii to

the theaory, suppaort the theory,

tiot known to anyone, including the person having the dreams. As a result, not only is
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theory

A modei of intercennected ideas

or concepts that explains what Is
ohserved and makes predictiens about
fuiure events. Thearies are based on
empirical evidence.

hypothesis

A specific, testable prediction, narrower
than the theory it is based on,

FIGURE 2.2

The Scientific Method

The scientific method reflects

a cyclical process: A theory is
formulated based on evidence frem
many observations and refined

based on hypothesis tests (sclentific
studies), From the theory, scientists
derive one or mere testable
hypetheses, Scientists then conduct
research to test the hypotheses.
Findings from the research might
prompt scientists to reevaiuate and
adjust the theory. A good theory
evolves over time, and the result is an
increasingly accurate modet of some -
phenomenon.
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proposed that when two competing theories exist to explain the same phenomenon,
the simpler of the two theories is generally preferred. This principle is known as

Jecants razor ov the (at o] pi
the data, there is litfle need to develop more-complex theories.

e ) Why was Freud’s theory of dreams not a good theory?

\2.2 The Scientific Method Tests Hypotheses

The opening of this chapter considered cell phone use while driving. Let’s say that,
hased on what you have read online, @Mp the theory that safe driving requires
paying attention. How can you determine if this theory is truse? To do so, you need to

Gonduct research. After an observation has been made and a theory has been formu-
lated, the scientific method follows a series of seven steps (FIGURE 2.3):

Step 1: Frame a Research Question
A good theory leads to a wide variety of interesting research questions. For your the-
ory that safe driving requires paying attention, the questions might include “Under

Raport ihe Results

Report results and embark on
furher ingulry. You submit resulls
16 research journals and prasent
them at canlerences to share
them with tha scientiflc
communily. You continue 1o
refine the theory with furlher
pradictions ypatheses) and
tasis,

CHAPTER 2

Frama & Rasoarch Question

Conduct a Literature Review

Form a Rypothasis

You begin by declding which
questions about paying attention
wihita driving are of greatest interest.
You may decide that celi phones are
a major cause of distraclion white
driving and so you want la explore
hls idea further,

Analyzs the Data

Q

P —

Analyze whether ths dala support
or rafule 1he hypolhesls. You
analyze the dala using appropriate
statistical techniques and draw
conclustons. If the data do not
supgort the hypothesis, you either
discard the theery of reviss it fand
then test Lhe revision).

FIGURE 2.3

You search databases by keywords,
such as "cell phones and driving” or
cell phones and accidents.”

Recnsit parlicipants and measure
1hslr responses.

The Scientific Method in Action
This figure {ays out the seven steps of the sclentific method,

RESEARCH METHODODLOGY

To test ths theory "Sale driving
nequlies paying atteniion,” you
{form the hypoethesis "Using a
cell phone while driving wilt
fead fo more accidents.”

Deslgn a Study

You test your hypothesls by
salecting the most appropriata
research mothod, as
determined by your Herature
review. To test whather cell
phone use impalrs driving
ability, you could conduct a
survay, conduct a naturalistic
obssrvation, or parform an
experiment.




what circumstances do people not pay attention to their driving?” and “Does texting
while driving interfere with attention?” Researchers can begin with any question, but
typically they start with a basic question that directly tests the theory, such as “Does_

- paying attention to texting interfere with driving ability?”

Step 2: Conduct a Literature Review
Once you havea Iosea.rch idea, you want to perform a ]iteraturg_rm:iew as s00N 88 Pos-

.lesearch databases such as PsycINTO, Google Schalar, and PubMed. You can search
‘these databases by keywords, such as “cell phones and driving” or “cell phones and acei-
dents” The results of your searches will reveal if and how other seientists havebeen test-

p 3: Form a Hypothesis
ed on what you learn in your literature revisw, you design tests—that is, specific

ht ba. "Usmg a call phone » while d riving is a_sspgg_ated with more acmdents To

ttl-us hypothesm you might compare people whouse acell pﬁone fre equently while

‘4 how often the people in these groups have accidents. Ifthese results do not dif-
is finding raises questions about whether the theory istiue.

4:Design a Study

ing a study refers to deciding which research method 1 (and thus, level of analy-
ol want to use to test your hypothesis. To test whether texting is related to more
énts, you could comey Give people a questionnaire that asks how
ey text while driving and how many aceidents they have had. This method is
idely to gain initial insight into your hypothesis. In large surveys of high school
and coilege students, more than 40 percent reported texting while driving at
¢ in the previous 30 days (Olsen, Shults, & Eaton, 2013).

ad of a survey, you could conduct a naturalistic observation: Watch a par-
voup of drivers over time and measure how often they text while driving or
cell phone while driving. To establish how cell phone use affects driving, you
e intensively examine drivers by placing devices in their cars to measure
such as driving speed and acceleration. Or you could

0'Gameras to create an ohjective record of risky driving

ng predictor of crashes and near-crashes (Klaver et at,,

vely, you could perform an actual experiment, assign-
up of people to texting while driving and a second group
10 texting, then comparing the number of accidents
bviously, performing atest of this kind on public roads
1gerous and unethical. Thus, for research like this, sei-
riving simulators that mimie real-world driving con-
the phato in Figure 2.3, Step 4). As you will see later

such as running stop signs. One study of 151 drivers ot N
methods found that cell phone use, especialiy texting, \\\\\\\\\“\\m AR \\\\\‘\\\\\\\. \\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\
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FIGURE 2.4

Poster Sessions

{a) A scientific poster presents
information abaut the hypotheses,
methods, results, and conclusions of
a research study. (b During a poster
session, the researchers discuss their
findings with interested observers.
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when we discuss the different research methods available to test your hypothesis, there
are advantages and disadvantages to each of these methods,

Step 5: Conduct the Study

Onee you choose your research method, you have to conduct the study: Recruit par-
ticipants and measure their responses. Many people call this step collecting data or
gathering data, If you conduct a survey to see whether people who use cell phones
while driving have more accidents, your data will include both the frequency with
which people use cell phones while driving and how many accidents they have. Allthe
research methods require you to clarify how you are defining “driving while texting”
and “accidents” You must also take care in defining the appropriate size and type
of sample of participants. These issues are addressed more completely later in this
chapter, under the discussions of eperational definitions and sampling.

Step 6: Analyze the Data
The next step is to analyze your data. There are two main ways to analyze data. First, you
want to describe the data. What was the average score? How “typical” is that average?
Suppose the average driver in your study has five years of driving experience. Does this
staternent mean five is the most commeon number of years of driving experience, or that
five is the numerical average if you divide the total mumber of years driven by the total
number of participants, or that abowt half of drivers have this many years of experience?
Second, you will want to know what conclusions you ean draw from your da'ta.
You need to know whether your results ave meaningful or whether they happened by
chance. To determine the usefulness of your data, you analyze the data inferentially.
That is, you ask whether you found a significant effect. Asking this question enables
you to make inferences about your data—to infer whether your findings might betrue
for the general population, You accomplish data analyses by using descriptive and
inferential statistics, which are described later in the chapter.

Step '?: Report the Results

Unreported results have no value, because no one can use any of the information.
Instead, scientis@_g_ke their findings public to benefit society, to support the scien-
tifie culture, and to per_n;i_ﬂ;fher seientists to build on their work. Various forums are
available for distributing the results of scientific research, '

Briefreports can be presented at scientific conferences. The most popular formats
for presenting data at conferences are talks and poster sessions. At the latter, people
create large posters that display information about their study (FIGURE 2.44). Dur-
ing these sessions, researchers stand by their posters and answer guestions to those
who stop by to read the poster (FIGURE 2.4B). Conference presentations are especially
good for reporting preliminary data or for presenting exciting or cutting-edge results.

Fall reports should be published in a peer-reviewed seientific journal. Full reports
consist of the background and significance of the research, the full methodology for
how the question was studied, the complete results of the descriptive and inferential
statistical analyses, and a discussion of what the results mean in relation to the accu-
mulated body of scientific evidence.

Sometimes the results of research are of interest to the general public. Pecple
in the media attend scientific conferences and read scientific journals so they can
report on exciting findings. Eventually, interesting and important science will reach
a general audience.

In the seientific method, what do you call a specific, testable
prediction?
& -
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2.3 The Scientific Method s Cyclical

Good research reflects the oyclical process shown in Figure 2.2. Once the
results of a research study are in, the researchers return to the original
theory to evaluate the implications of the data. If the study was conducted
competently (i.e., used appropriate methods and data analysis to test the
hypothesis), the data either support and strengthen the theory or sug-
- gest that the theory be modified or discarded. Then the pracess starts all
- gver again. Yes, the ‘same sort of work needs to be performed repeatedly.
* No single study can provide a definitive answer about any phenomenon.
mmt of data. Instead, we
e A e e e
have more confidence in scientific findings when research outcomes are

replicated.

. . . "-‘/\ﬂf%;
REPLICATION Replication involves repeating a study to see if the results
aﬁ/ﬁ}g same {or similar), When the results from two or moze studies are \
same, or at least support the same conclusion, confidence increases in the findings.
aally, researchers not affiliated with those who produced the original finding conduct
plication studies. These independent replications provide more powerful support
ause they rule out the possibility that some feature of the original sefting, such as
2 personality of the experimenter, may have contributed to the findings.
'Rephcatlon hes become an increasingly important topic in_science. The last replication

decades have Seen an explosion of Tesearch findings, particularly in | medicine. Repetition of a research study to
ortunately, it seems that one week we hear about some finding and then the next cenfirm or contradict the results.
ek we hear about a conflicting finding. For example, does coffee give you cancer or
b prevent it? Tt is hard for nonexperts to know what to believe about such phenom-
Recently, numerous sclentists have called for new efforis to increase the likeli-
d that published studies are true (Toannidis, 2014). Replication is an important

idis, 2016).
e growing emphasis on replication has also been true within psychelogical sci-

fpsychologists sought to replicate findings that had been published during the
08 in three selected journals. Of the 100 studies they repeated, only 33 parcent,
ted {Open Sc;ence Collaboratlon 2015) Their Andings, puhhshed inthe pres-

Da ou think ptariiuyes between seae-sex conples should or skowld not ey ized
by the lw as valid, with the sume rights s fraditionol meriages?
Bl %shouldbevalid 3 % Should notbevalid

an attempt to replicate a study conducted at
University on race relations using a replica-
ple that consisted of nonnative English speak-
msterdam (Gilbert et al, 2016). Can you see how
tual factors, such as the research setting or time ﬁ:;.:;:::ﬁht?;ﬁir“ pells o e fge et e oo gl
are likely to affect research findings? Imagine 996309 worling "Dojor iink
?Dhcate a study published in the 1950s on atti-  CGALLUT
ard marriage equality (FIGURE 2.5). Attitudes
mstances change. Study results also will dif- FIGURE 2,5
ding on cultural norms. For instance, attitudes The Impor.tance of Context i i it diffi

B s The change in attitudes toward marriage equality rmakes it difficult to
arriage equality vary substantially around the  replicate studies on the toplc conducted years ago.

12 '3 u
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globe. An analysis of the 100 studies in the Reproducibility Project found that those
studles most mﬁuenced by context.ual factms wer&the least hkeTy to rephcate (Van
rephcatlon studles.

Althaugh contextual factors may explain some failures to replicate, other such fail-
ures can be explained by problematic research methods, such as poor design, not hav-
ing enough research participants, or various experimenter biases. You will learn apout
many of these methodolegy problems in this chapter. You will also see how using good
research methods strengthens what we jearn through the scientific process.

THEORY REFINEMENT Often, more than one theory may apply to a particular
aspeet of human behavior. For instance, the theory that safe driving requires atten-
tion might be accurate, but suppose you want to know motre about this phenomenon.
How does failing to pay attention impair driving? You might develep new theories
that take into account the skills needed to be a good driver.

You could theorize that distractions, such as using a cell phone, impair driving
because they require taking your eyes off the road and so you do not notice road haz-
ards, It is also possible that doing multiple things at ance impairs your ability to think
and therefore you make bad decisions while driving. If you have multipte theories, you
can design critical studies that divectly contrast the theories to see which theory best
explainsthe data. Replication is another means of’ strengthening support for some theo-
ries, helping weed out weaker theories, and refining theories to makethem moreprecise.

) Why is considering context important for replications?

4 Evaluating Scientific Findings
Requires Critical Thinking

Asyou learned in Chapter 1, one important goal of your educationisto hecome a criti-
cal thinker. Critical thinking was defined in Chapter 1 as systematically guestioning
and evaluating information using well-supported evidence, As this definition makes
clear, critical thinking is an ab#lity—a skill. It is not something you can just memorize
and learn, but something you have to practice and develop over time. Most of your
courses should provide opportunities for you to practice being a critical thinker.
Critical thinking is not just for scientists. It is essential for becoming an educated
consumer of information.

The ﬁwEEtM crlt@_wng is to question information, ‘What kind of infor-
mation? To develop the skeptical mindset you need for critical thinking, you should
question every kind of information. For any claim yousee or hear, ask yourself, “What
is the evidence in support of that claim?” For example, in the opening vignette ofthis
chapter, we made the claim that texting while driving is dangerous. What kind of
evidence did we present in suppost of this claim? Was the evidence based cn direct,
unbiased cbservation, or did it seem to be the result of rumor, hearsay, or intuition? In
fact, think of your own beliefs and behavior, Do you believe that texting white driving
is dangerous? If you do, what evidence led you to this belief? If you believe that tex-
ting while driving is dangerous, do you still text while driving? If 5o, why do you doit?
Do you think the evidence you have seen or heard is not very good? If so, what makes
the evidence not very good? Are you relying on so-called alternative facts to support
your view? But how can facts be “alternative”? Facts are facts—pure information, not
statements based on personal beliefs.

CHAPTER 2 RESEARCH METHODOLOGY




The Methods of Psy .hology

HYPOTHES!S: Using a call phone while driving is mare dangerous than driving while Intoxicated.

RESEARCH METHOD: Forly aduits, ranging in age from 22 to 34, were recruited by a newspaper advertisement to parti-
cipate In a research sludy on driving. In the sludy, the participants were asked to parform two separate tests in a driving
simulator; () driving while having verbal cor tions via a hand-held or handsfree devics, and (b) driving after consum-
ing.enough alzohol to achiave a 08 percant BiGod-aleoHnl content (DAG), a level tRatTs al or above Lhe Tagal limit for

intoxication in most states (see table). To establish their baseline driving performances, all the participants inltially drove
In the simulator without talking on the phone and withowt having cansumed alcohol,

The tests occurred on two different days, Half of the participants talked on the phone whie driving the first day and drank
pefora driving on the secend day, The other half drank betere driving on the first day and talked on the phone while driving
the second day.

RESULTS: Compared to the baseline driving parformance, talking an the phona (with either a hand-held or hands-free
device) caused a detayed response to objects in the driving scens, Tthiding b ‘brake. [ghts on the car ahead, and a greater

~:: pumber of rear—gd_a_:w When they were Infoxicated, the participants drave aggressively. Thay followed other cars
_more ctosely and hit the brake pedal much harder than they did in the baseline condition. Talking on a cell phone produced
‘more collislons than driving while intoxicated,

" CONCLUSION: Both talking on the cell phone and driving while intoxicated led to impalred driving comparad to the basellne
*gondition, Talking on the cell phone, whether holding the phone ar not, tad to more collisions than when the participants
“ware intoxicated.

.Blpod Alcohol Content and Its Effects

““’In the United States, bfood alcohol content js measured by taking a sample of a persan’s breath or bload and determining the
‘amount of alcohel in that sample. The result is then convertaed to a percentage. For example, in many states the legal limit
.08 percent. To reach this level, a person's bloodstream needs to have 8 grams of alcoho for every 100 milfiliters of blood.

Differant blood akoho! levels produce different physical and mentat effects. These effects alse vary from person to person,
his table shows typical effects,

BAC LEVEL EFFECTS

.01-.06 Feeling of refaxaticn

Sense of well-being

Thought, judgment, and ccordination are impaired,
O7-10 Loss of inhibitians

Extreversion

Reflexes, depth perception, peripheral vision, and reasoning are impaired.
D M-20 £motjonal swings

' Sense of sadness or anger

Reactien time and speach are impaired,

21-,29 Stupor

Backouls

Motor skills are impaired.

.30-,39 Severe depression

Unconsciousness

Breathing and heart rate are impaired.

Breathing and heart rate are impaired.

Death is possible.

! Iirt:e: Based on U.S. Dapartment of Transportation, htip://www-nrd.nhtsa.dot.gow/Pubs/811385.pdf

QUESTEON Did the rasults of ihe study suppont the original hypothesls?

PHIBSIKOY S{ys BUIAID URY) SIUAPIOR 601 D) P} auoyd jjaa  uo Buppe; oy Buyp 8snedaq 'sa) SEIMSNY

urce: Steayer, . L, Drews, F. A., & Grouch, D. J. {2006). A comparison of the cell phone driver and the drunk diiver. Human Facfors: The
imal of the Human Faclors and Ergeremics Sociely; 48, 361-391,
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Peer-Reviewed Journals
Research reports in peer-reviewed
journals are the most trustworthy
seurce for scientific evidence,
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Learning
Objectives

Distingaish betwaen
descriptive studies,
correlational studies,
and experiments,

List the advantages and
disadvantages of different
research methods,

fxplain the difference between
random sampling and random
assigniment, and explain when
each might be imporiant,

Another aspect of questioning when thinldng critically is to ask for the definition of
each part of the claim, For example, imagine you hear the claim that using a cell phone
while driving is more dangerous than driving while intoxicated (see “The Methods
of Psychology: Cell Phone Versus Intoxication,” on p. 37). Upon hearing this claim, a
critical thinker immediately asks for definitions. For example, what do they mean by
“naing a cell phone”? Do they mean talking or texting? Do they mean a handheid or a
hands-free device? And what do they mean by “intoxicated”? Would achieving this state
require only alittle alcohot or aJot of aleohol? Could the person have used another drug?

Answeringquestionsofthiskind isthesecond stepin eritical thinking: the evaluation
ofinformation. To answer our questions, we need to o to the source of the elaim.

To get to the source of any elaim, you need to think about where you first saw or
heard the claim. Did you hear the claim on 'V or the radio? Did you read about it in
& newspaper? Did you see it on the Internet? Was it from a Webh site known for fake
news, which is not news at all but stories without supporting evidence that are made
up for perscnal reasons, advertising, or political purposes? Next, you need to think
about the evidence offered by the source to support the claim.

Here is where the “well-supported evidence” comes in. Does the evidence at the
source of the claim take the form of scientific evidence? Or does it take the form of
intuition or simply someone in authority making the claim? Did the source retrieve
this information from a newswire? Did it come from an interview with a scientist?
‘Was it summarized from a scientific journal?

I_,jm‘%we]lﬁupported evidenee typlca}.lﬂly means regga_rgh reports based
on empirical data that a:g_;ﬂbhshed in peer-reviewed ]ourna]s (FIGURE z.8). ‘Peer
rmy which other scientists With simiar ¢ expertlse evaluate and
critique research reports before publication. Peer review ensures that published
reports describe research studies that are well designed (using appropriate research
and analysis methods, considering all factors that could explain the findings), that are
conducted in an ethical manner, and that address an important question.

However, peer review does not mean that flawed studies ave never published, Thus,
eritical thinkers must always stay vigilant—always be on the lookout for unreason-
able elaims and conclusions that may not be valid interpretations of the data. Hone
your eritical thinking skills by practicing them as often as possible.

e } Why is peer review important in the researeh cyele?

What Types of Studies Are Used in
Psychological Research?

Once a researcher has defined a hypothesis, the next issue to be addressed is the
type of 1esealch method to be used. There are three main types of resea:ch meth-
___________ s differ in the extent
ﬁm—xeseard}el has E&Euﬂ‘\mr the Varlabies in the study. The amount of
control over the variables in turn determines the type of conclusions the researcher
can draw from the data.
Alt research involves variables. A variabte is something in the world that can vary
and that the researcher can maaneasme (evaluate), “or both, In &
Siudy of texting and driving ability, some of the variables would d be number of texts
sent, number of texts received, familiarity with the texting device, how coordinated a
person is, and driving ability and cell phone experience.

CHAPTER 2 RESEARCH METHODOLOGY




L' Descriptive Research Consists
of Case Studies, Observation,
and Self-Report Methods

ggw_ggg_rgl involves observing behavior to describe that behavior ohjec-
-tlvely and systematically. Deseriptive research helps scientists achieve the goals of
-describing what phenomena are and (sometimes) predicting when or with what other
-phenomena they may oceur, ]—Iowevel by nature, descraptave research cannot achleve

Descnptwe methods are w1dely used to assass many types of| behavior. Forexample,
;an observer performing descnptwe esearch might record the types of foods that peo-
ple eat in cafeterias, count the number and types of mating behaviors that penguing
:éngage in during their mating season, or tally the number of times poverty or mental
illness is mentioned during a presidential debate (FIGURE 2.7). Each of these ahser-
vations offers important information that can be used to deseribe current behavior
and even predict future behavior. In no case doss the investigator control the behavior
eing observed or explain why any particular behavior occurred.

There are ‘@Mpes of descuptwe research methods: case studies, chser va-

ASE STUDIES A case Sstudy 1MWPIA of an unusual person
P mgamzatlon By intensive examination, we mean observatlon recmdmg and
descriptior. An individual might be selected for intensive study ifhe or she has a spe-
Me aspect, such as an exeeptional memory, arare disease, or a specific type
f brain damage. An organization might be selected for intensive study because it is
oing something very well (such as making a lot of money) or very poorly (such as
sing a lot of money). The goal of a case study is to describe the events or experiences
‘thatlead up to or result me pegt. T
: Cﬁfmmlogicai science involves a young American man
hose freak injury impaired his ability to remember new information (Squire, 1987).
LA was born in 1938, After a brief stint in college, he joined the Air Force and was
tioned in the Azores, where he was trained to be a radar technician, One night, he
as assembling a model airplane in his room. His roommate was joking around with a
infature fencing foil, pretending to jab at the back of N.A’s head, When N.A. turned
ound suddenly, his roommate aceidentally stabbed N.A. through the nose and up
to his brain (FIGURE 2.8).
‘Although N A. seemed to recaver from his injury in most ways, he develaped
treme prob[ems remembering events that happened to him duri ing the day He could

member r events before his acckdent and 50 Tie was able 7o live on his own, keeping
his house tidy and regularly cutting his lawn, Tt was new information that he could not
Temember, He had trouble watehing television because he for got the storylines, and

ie had difficulty holding conversations because he forgot what others had just said,
Subsequent studies of N.As brain using imaging technigues revealed damage to spe-
ific regions not traditionally associated with memory difficulties (Squire, Amaral,
la-Morgan, Kritchevsky, & Press, 1989). The case study of N.A. helped researchers

evelop new models of the brain mechanisms involved in memory.

: -However, not everyone who suffers damage to this brain region experiences the
me types of problems as N.A. Such differences highlight the major prohlem with
tase studies. Because only one pe gamzatmn is the focus of acase study,

FIGURE 2.7

Descriptive Methods
Observational studies-such as this
one, using a one-way mirror—are

a method that researchers use to
describe behavior objactively.

varlabie

Something in the world that can vary
and that a researcher can manipulate
(change), measure (evaluate), or bath,

descripiive research
Research metheds that involve
ohserving behavior to describe
that behavior objectively and
systematically.

case study

A descriptive research method that
invelves the intensive examination of
an urusyal person or erganization,

PW 64%,@ fero

FIGURE 2.8

Case Study Data

In this image of Patient N.A., you

can see where the miniature foil
penetrated brain regions that had not
traditionatly been seen as Involved

in memory, This case study provided
niew insights into how the brain
creates memories.




FIGURE 2.9

Participant Observation

The evolutionary psychologist and human
behavioral ecologist Lawrence Sugiyama has
conductad jieldwork in Ecuadorian Amazonia
among the Shiwlar, Achuar, Shuar, and Zaparo
peoples. Here, hunting with a bow and arrow,
he is conducting a particularly active form of
participant observation,

FIGURE 2.10

Naturallstlc Observation

Uslng naturalistic observation, the primatolegist
Jane Goodall obsesves a family of chimpanzees.
Animals are mare likely to act naturally in thelr
native habitats than in captivity.

or orw_y!}g havethe same experience(s), The findings from case
studies do not necessarily generalize, or apply to the general population.

OBSERVATIONAL STUDIES Two main types of observational techniques
areused invesearch: participant observation and maturalistic observation. In
particlpant ohservation (FIGURE 2.9), the researcher is involved in the situa-
tion. In naturalistic observation {FIGURE 2.10}, the observer is passive, sepa-
rated from the situation and making no attempt to change or alter ongoing
behavior,

These chservational techmiques involve the systematic assessment
and coding of overt behavior. Suppose you hear about a person who was
texting while walking, stwmnbled off a curb, and was killed by an oncoming
truck. You develop the hypothesis that using a cell phone while watling can
cause problems with walking. How do you operaticnally define “problems
with walking”? Once you have defined your terims, you need to code the
forms of behavior you will observe. Your coding might involve written sub-
jective assessments (e.g., "He almost got hit by a car when he walked into
traffic™). Alternatively, your coding might use predefined categaries (e.g.,
“1, Watked slowly” 2. Walked into traffic” “3. Stumbled”). Perhaps, after
recording your data, you would create an index of impaired walking behav-
jor by adding together the frequencies of each coded category. You might
then compare the toial number of coded behaviors when peopie were using
a cell phone or not. Studies such as these have shown that cell phone use
does impair watking ability (Schwebel et al, 2012; Stavrinos, Byington, &
Schwebsl, 2011). Pedestrian accidents—mnot ait of them involving cell
phones—kill more than 500 college-age students par year and injure more
than 12,000 (National Highway Traffic Safety Administration, 2012b).

SELF-REPORTS AND INTERVIEWS Ideally, observation is an unobtrusive
approach for studying behavior, By contrast, asking people about themselves,
their thoughts, their actions, and their feelings is a much more interactive
way of collecting data. Methods of posing guestions ta participants include
surveys, interviews, and questionnaires, The type of information sought
ranges from demographic facts {e.g, ethnicity, age, religious affiliation) to
past behaviors, personal attitudes, beliefs, and go on: “Have you ever used an
iltegal dzug?” “Should peaple who drink and drive be jailed for a first offense?”
“Are you comfortable sending food back to the kitchen in a restaurant when
there is a problem?” Questions such as these require people to recall certain
events from their lives or refiect on their mental or emotional states.
Self-report methods, such as surveys or guestionnaires, can be used to
gather data from alarge number of people in a short time (FIGURE 2.41). Ques-

tions can be mailed out to a sample drawn from the papulation of interest or handed
out in appropriate locations. They are easy to administer and cost-efficient.

Interviews, another type of interactive method, can be used successfully with
groups that cannot be studied through surveys or questionnaires, such as young chil-
dren. Interviews are also lelpful in gaining a more in-depth view of a respondent’s
opinions, experiences, and attitudes. Thus, the answers from interviewees some-
times inspire avenues of inquiry that the researchers had not planned. (For arecap of
the types of research methods, see FIGURE 2.12,)

q ) What is a major limitation of case studies?

RESEARCH METHODOLOGY
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2 6 Descriptive Studies Need to Guard
Against Bias

Ap[‘ob]w] descriptive studies is that be behavior maybe affected by helng

studled For instance, one problem in asking-based methods of data collection is

that people often introduce biases into their answers. These biases make it difficult
1o discern an honest or true response. In partioular, people may not reveal perscnal

' mformatwn that casts them in a negatlve hght ‘We know we are not suﬁ-)_osed {0 uge
.ce.li phones while driving, “and g0 we might be reluetant to admit regularly doing so.

: Resear chars therefore have to consider the extent to which their questions produce

, of faking good, in which the person responds in a way

ﬂEACT!VITY When conducting observational research, scientists must consider
eritical question of whether the ohserver should be visible. The concern here is
the presence of the observer might alter the behavior being observ?.d Such an

teration is called reactivity. People may feel compelled to make a positive impres-
7 on an ohserver, so they may act differently when they believe they are being
erved Tor example, drivers who know they are heing observed might be less likely
se_then' cell phenes.

sactivity affected a now-famous series of studies on workpiace conditions and
Auctivity, Specifically, the researchers manipulated working conditions and then
hserved workers' behavior at the Hawthorne Worls, a Western Electyic manufac-
ing plant in Cicero, Ilinois, between 1924 and 1933 (Olson, Hogan, & Santes, 2006;
sbergel & chkson, 1939) The conditions included dlfferent levels of llg‘htmg,

e pay system, and so on). The Hawthorne effect refars to changes in behavior
people know that others are observing them (See “The Methods of
Hawthornsé Effect,” on p, 42).

FIGURE 2.1

Self-Report Methods

Self-report methods, such as surveys
or questionnaires, can be used to
gather data fram a large number of
peopie. They are easy to administer,
cost-efficient, and a relatively fast way
to collect data,

participant observation

A type of descriptive study in which
the researcher is involved in the
situation,

naturalistic observation

A type of descriptive study in which
the researcher is a passive observer,
separated from the situation and
making no attempt to change or after
angoing behavior.,

seff-report methods

Methods of data collection in

which people are asked o provide
information about themselves, such
as In surveys or questionnaires.

reactivity

The phenomeaon that accurs when
knowiedge that one is being observed
alters the behavior being observed,

Test the relationship
between factors,

Describe what is

f Research Methods

WHAT TYPES OF STUDIES ARE USED IN PSYCHOLOGICAL RESEARCH?

nvestigate what
causes an outcome. J




observer bias

Systematic errors in observation .
that occur because of an observer's
axpectations,

experimenter expectancy effect
Actual change in the behaviar of

the people or nonhuman ardmals
being observed that is due to the
expeciations of the observer.
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The Methods of 'Psy_éholqu _— '

The :I-zl_a:\_./:v.zthc'_):r”ne Effect

HYPOTHESIS: Being observed can lead participants to change their behavior.
RESEARCH METHOD {OBSERVATIONAL):

BDuring studies of the effects of
workpiace cenditions, the researchers
maniputated several Independent
variables, such as the levals of ighting,

& The researchers 1hen measured
the dapendent variable, the speed
al which workers did their Jobs,

RESULTS: The workers' praductivity increased when they wera being observed, regardless of
changes to their working conditions.

CONCLUSION: Being observed can lead participants te change their behavior.
QUESTEON: Way do people change their bahavior when they know they are being observed?

*suo|ssaidw poali exeus 0] 8y sjdoad IHIMESNY

Source: Roethlisbarger, F. J., & Dickson, W. J. {1939). Management and the worker: An account of a research
program conducted by the Westem Electrle Company, Hawthome Works, Chicago. Cambridga, MA: Harvard
University Prass.

OBSERVER BIAS In conducting observational research, scientists must guard
against observer bias. This flaw consists of systematic errors in ohservation that
oceur because of an observer's expectations.

Observer bias can especially be a problem if cultural norms faver inhibiting or
expressing certain behaviors. For instance, in many societies women are frser to
express sadness than men are. If observers are coding men’s and women’s facial
expressions, they may be more likely to rate female expressions as indicating sadness
beocause they believe that men are less likely to show sadness. Men's expressions of
sadness might he rated as annoyance or some other emotion. Likewise, in many soci-
eties wormnen are generally expected to be less assertive than men, Observers therefore
might rate women as more assertive when the women exhibit the same behavior as
men. Cultural norms can affeet both the participants’ actions and the way observers
perceive those actions.

EXPERIMENTER EXPECTANCY EFFECT There is evidence that observer expec-
tations can even change the hehavior being observed, This phenomenon is known as
the experimenter expectancy effect.

In a classic study by the social psychelegist Robert Rosenthal, college students
trained rats to run a maze (Rosenthal & Fode, 1963). Half the students were told their

METHODOLOGY




rats were bred to be very good at running mazes. The other half were told their rats
- were bred to be poor performers. In reality, there were no genetic differences hetween
" the groups of rats. Noxetheless, when students believed they were training rats
‘that were bred to be fast maze learners, their rats learned the task moze quickly!
Thus, these students’ expectations altered how theytreated their rats, This treatment
ﬁffﬁﬁi_n_ﬁenced the speed at which the rats learned. The students were not awareof
their biased treatment, but it existed. Perhaps they supplied extra food when the rats
reached the goal hox at the end of the magze. Or perhaps they gave the rats inadvertent
. cues as to which way to turn in the maze. They might simply have stroked the rats
more often.

‘How do researchers protect against experimenter expectancy effects? It is best if
the person running the study is blind to, or unaware of, the study’s hypotheses, For
eg'ample, the study just described seemed to be about rats’ speed in learning to run
through 2 maze. Instead, it was designed to study experimenter expectancy effects,
students believed they were “experimenters” in the study, but they were actu-
y the participants. Their work with the rats was the subject of the study, not the
sthod. Thus, the students were led to expect certain results so that the researchers
ild determine whether the students’ expectations affected the results of the rats’

Suppose that students who know they are in a study of race
relations are careful to avoid saying anything offensive.
() What concern might you have about this study?

v Correlational Studies Describe and
. Predict How Variables Are Related

relational studies examine how variables are naturally related in the real worlid,
Kout any atternpt by the researcher to alter them or assign causation between
\GURE 213). Correlational studies are used to describe and predict relation-
ps hetween variables. They cannot be used to determine the causal relationship
1 the variables,
sider an example. On your college application, you likely had to provide a score
‘a standardized test, such as the SAT or ACT. Colleges require these numbers
o standardized test scores have been shown to correlate with college success,
s, generally, people who score higher on standardized tests tend to perform
in college. However, does this mean that scoring well on a standardized test
use you to do better in college? Or that doing well in school will cause you to do
1 standardized tests? Absolutely not. Many people score well on tests but do
orform well in school, Alternatively, many people seore poorly on standardized
it enjoy great success in college.

ION OF CORRELATION The firststep inexaminingthe correiationbetween
nab_lés is to create a scatterplot, This type of graph provides a convenient
Té of the data,
en h_i_gher or lower values on one variable predict higher or lower values on
ariable, we say there is a positive correlation between them. A positive
‘describes a situation where hoth variables either increase or decrease
they “move” in the same direction (FIGURE 2.14A). For example, people
r AC'T scores generally have higher collage GPAs, People with lower ACT

WHAT TYPES OF STUDIES ARE USED IN PSYCHOLOGICAL RESEARCH?

correlational sfudies

A research method that describes and
predicts how variables are naturaily
related in the real world, without any
attempt by the researcher to alter
them or assign causation between
them,

scatterplot

A graphical depiction of the
relationship between two variables.

positive correfation

A relationship belween two variables
in which both variables either increase
ar decrease together,
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FIGURE 243
Correlational Studies
There may be a correlatien between
parents’ hody size and their children's
body size. A correlational study
cannot demonsirate the cause or
causes of this relationship, which may
include nature (hiotogical propensities
and nurture (8.9, exercise and dief).
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FIGURE 2.14
Scatterplots and Direction
of Correlation
Each of these scatterpiots illustrates
a direction of cerrelation. {a) In a
positive correlation, both variables
"move” in the same direction. {b) I
a negative correlation, the variahles
move In opposite directions. (¢) In
a zero correlation, one variable is
not predictably related to a second
variable,
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i scﬁieé generéuy have lower college GPAs. However, remernber that correlation does

not equal “cause and effect” Scoring higher or lower on the ACT will not cause you to
earn a higher or lower GPA.

Remember, too, that positive in this case does not mean “good” For example, there
is a very strong positive correlation between smoking and cancer. There is nothing
good about this relationship. The correlation simply describes how the two variables
are related: In general, people who smoke experience higher rates of cancer, The mare
they smoke, the higher their risk of getting cancer, -

Some variables are negatively correlated. In a negative correlation, the variables
move in opposite directions. An increase in one variable predicts a decrease in the
other variable, A decrease in one variable prediets an inerease in the other variable
(FEGURE 2.14B). Here, negative does not mean “bad.” Consider exercise and weight, In
general, the more people exercise regularly, the less they are likely ta weigh.

Some variables are just not related. In this case, we say there fs a zero correlation.
That is, one variable is not predictabiy related to a second variable (FIGURE 214¢). For
example, there is a zero correlation between height and intelligence, Tall people are
neither smarter nor less smart than those who are shorter. You will learn more about
correlations, and how to tell if they are statistically reliable, in Section 2.15.

THINKING CRITICALLY ABOUT CORRELATIONS Now that we have described
the types of refationships that can exist, let's practice our critical thinking skifls by
interpreting what these relationships mean. Recall that there is generally a negative
correlation between regular exercise and weight. For some people, however, there
is a positive correlalion between these variables. The more they exercise, the more
weight they gain, Why? Because exercise builds muscle mass, Weight lifiers might
bulk up to help them lift even heavier weight. Sometimes, the same phenomena can
exhibit a negative correlation or a positive correlation, depending on the specific
circumstances,

Now consider the positive correlation between smoking and cancer, The more a
person smokes, the greater that person’s risk of cancer. Does that relationship mean
smoking causes cancer? Not necessarily. Just because two things are related, even
strongly related, does not mean that one is causing the other. Many genetic, behav-
ioral, and environmentat variables may contribute hoth to whether a person chooses
to smoke and to whether the person gets cancer. Complications of this kind prevent
researchers from drawing causal conclusions from cerrelational studies, Two such,
complications are the directionality problem snd the third variable problem.

PIRECTIONALITY PROBLEM One problem with correlational studies is ia know-
ing the direction of the relationship between variables. This sort of ambiguity is
known as the directionality probtem. For example, the more weight people gain, the
less likely they might be to exercise, in part because exertion becomes more unpleas-
ani. Consider another example. Suppose you survey a large group of people about
their sleeping habits and their levels of stress. Those who report sleeping little also
report having a higher level of stress, Does lack of sleep increase stress levels, or does
increased stress lead to shorter and worse sleep? Both scenarios seem plausible:

Sleep (A) and stress (B) are correlaied,

s Does less sleep lead to more stress? (A~ B)
or

= Does more stress lead to less sleep? (B—+ A)




THIRD VARIABLE PROBLEM Another drawback with all correlational studies is
the third variable problem. Instead of variakle A producing variable B, as aresearcher
might assume, it is pessible that a third variable, G, is responsible for both A and B.
Consider the relationship between texting while driving and déngerous driving, It is
possible that people who arerisk takers in their daily lives are morelikely to text while
driving. It is also possible that these people are likely to drive dangerously. Thus, the
. factor thatleads to both texting while driving and dangerous driving is the third vari-
able, risk-taking:

Texting while driving (A) is correlated with driving dangercusly (B).

s Risk-taking (C) leads some people to text while driving, (C - A)
and
» Risk-taking {C) leads some people to drive dangerously. (C — B)

Indeed, research has shown that those who text while driving are also likely to
engage in a variety of other risky behaviors, such as not wearing seatbelis, riding with
agriver who had been drinking, or even drinking alecohol and driving {Olsen, Shults, &
aton, 2018). Thus, it is possible that both texting while driving and dangerous driving
generally result from risk-taking, a third variable.

. Sometimes the third variable is cbvious. Suppose you were told that the more
hurches there are in a town, the greater the rate of crime, Would you conclude that
hurches cause crime? In locking fora third variable, you would realize that the popu-
ation size of the town affects the number of churches and the frequency of crime. But
metimes third variables are not so obvious and may not even be identifiable. It turns
that even the relationship between smoking and cancer is plagued by the third vari-
ible problem. Evidence indicates that there is indeed a genetic predisposition—a built-
wulnerability to smoking—that can combine with environmental factors to increase
probability that some people will smoke and that they will develop lung cancer
(Paz-Elizur et al, 2003; Thorgeirsson et al, 2008). Thus, it isimpossible to conclude on
Ya basis of correlational research that one of the variables is ceusing the other.

HICAL REASONS FOR USING CORRELATIONAL DESIGNS Despite such
entially serious problems, correlational studies are widely used in psychological
cience. Some research questions require correlational research designs for ethi-
Feasons. For example, as mentioned earlier, it would be unethical to send drivers
into traffic and ask them to text as part of an experiment. Doing so would put the
18 and others at risk.

here are many important real-world experiences that we want to know about but
d never expose people to as part of an experiment. Suppose you want to know
ers who experience severe trauma during combat have mare difficulty learn-
w tasks after they return home than soldiers who have experienced less-severe
nma during combat. Even if you theorize that severely traumatic combat expe-
nces cawse later problems with learning, it would be unethical to induce trauma
ime soldiers so that you could compare soldiers who had experienced different
fioes of trauma. (Likewise, most research on psychopathology-psychological
ers—uses the correlational method, because it is unethical to induce disorders
sople to study the effects) For this research question, you would need to study
aldiers’ ability to learn a new task aftér they had returned home. You might, for
., observe soldiers who were altempting to learn computer programming. The
ipants in your stady would have to vary in how much they experienced trauma
 combat. You would correlate the severity of the trauma they experienced with
ell they learned computer programming.

WHAT TYPES OF STUDIES ARE USED IN PSYCHOLOGICAL RESEARCH?

negative carrelation

A relationship between two variables
in which one variable increases when
the other decreases.

zero correlation

A refationship between two
variables in which one variable is
not predictably related 1o the other.

directionality problem

A problem encountered in
correlational studies; the researchers
find a relationship between two
variables, but they cannot determine
which variable may have caused
changes in the other variable.

third variable problem

A problem that occurs when the
researcher cannot directly manipulate
variables; as a result, the researcher
cannot be confident that anether,
unmeasured variable is not the actual
cause of differences in the variables
of interest.




MAKING PREDICTIONS Correlational studies can be
uged to determine that two variables are associated with
each other. In the example just discussed, the variables
would be trauma during combat and learning difficulties
later in life. By establishing such connections, research-
ars are able to make predictions. If you found the azsocia-
tion you expected between severe trauma during combat
and learning difficulties, you could predict that soldiers
who experience severe trauma during combat will—again,
on average—have more difficulty learning new tasks
when they return than soldiers who do not experience
severe trauma during combat. Because your study drew
on but did not ¢control the soldiers’ wartime experiences,
FIGURE 2.15 however, you have not established a causal connection
Correlaticn or Causation? (FIGURE 2.5),

According to the players on the 2013 Boston Red Sox baseball team, o . . i
facial hair causes a person Lo play better baseball. After two newly By p‘:mﬂd'f]g Important m‘formatlon about the natu-
bearded players made some game-saving plays, the rest of the team ral relationships between variables, researchers are able
stopped shaving (Al-Khatib, 2013). Did their beards cause the Red to make valuable predictions, For example, correlational
Sox to win the World Series that year? The facial hair may have been research hasidentified astrongrelationshipbetween depres-
carrelated with winning, b}Jt it did not cause an increase in tatent. sion and suicide. For this reason, clinical psychologista often
The team won through ability, practice, and luck. . . . . .
assess symptoms of depression to determineg suicide risk,
Typically, researchers who use the correlational method use
other statistical procedures to rule out potential thizd variables and problems with the
direction of the effect, Once they have shown that a relationship between two variables
holds even when potential third variables are taken into account, researchers can be
more confident that the relationship is meaningfisl.
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Suppose a study finds that hair length has a negative correlation
with hody weight: People with shorter hair weigh more. Should
§ you grow your hair to loge weight?

2.8 The Experimental Method Controls
and Explains

Scientists ideally want to explain what causes a phenomenon. For this
reason, researchers rely on the experimental method. In experimental
research, the researcher has maximal control over the situation. Only
the experimental method enabies the researcher to control the condi-
tiong under which a phenomenon occurs and therefore to understand
the cause of the phenemenon. In an experiment, the researcher manipu-
lates one variable to measure the effect on a second variable.

TYPES OF VARIABLES Scientistsiry tobe asspecific and as objective
as possible when describing variables, Different terms are used to spec-
ify whether a variable is being manipulated or measured (FIGURE 2.16),
An independent variable is the variable that gets manipulated. Research-
ers manipulate the variable by giving different levels of the variable to
Independent and Dependent Variables dil"ferentparticipants. In .a stm.iy., fonj exa.r.nple, one group of participants
The independent variable Is under the contra of the might be asked to text while driving in a simulator. Another groupwouid
experimenter and is manipulated. It produces potentizt D@ asked not to text while driving, Here, the independent variable is
changes in the dependent variable, which is measured.  texting or not, which varies between the two groups.

FIGURE 2.16
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A dependent variable is the variable that gets measured, which 1s why it is some-
times catled the dependent measure. Another way to think of the dependent variable
ig as the outcome that gets measured after a manipulation oceurs. That is, the value of
the dependent variable deperds on the changes produced in the independent variable.
Thus, in a study you eould measure how often people made driving mistakes. Here,
the dependent variable is number of driving mistakes.

Tn addition to determining what variabies will be studied, ressarchers must define
these variables precisely and in ways that reflect the methods used to assess them,
Phey do so by developing an operatlonal definition. Operational definitions ave impor-
tant for research. They qualify (describe) and quantify (measure) variabies so the
. yariables can be understood objectively. The use of operationat definitions enables
other researchers to know precisely what variables were used, how they were manip-
ulated, and how they were measured. These concrete details make it possible for
. pther researchers to use identical methods in their attempts to replicate the findings.
‘. For example, if you cheose to study how driving performance is affected by cell
-phone use, how will you qualify cell phone use? Do you mean talking, texting, read-
ing content, or some combination of these activities? How will you then quantify cell
hone use? Will you count how many times a person uses the cell phone in an hour?
hen, how will you quantify and qualify driving performance soyou can judge whether
t is affected by cell phone use? Will you record the number of aceidents, the close-
ess ta cars up ahead, the reaction time to red lights or road hazards, speeding? The
_perational definitions for your study need to spell out the details of your variables.

MANIPULATING VARIABLES In an experiment, the independent variable (IV) is
what is manipulated. That is, the researchers choose what the study participants do
r are exposed to.

In astudy on the effects ofusing a cell phone while driving, the TV would be the type
¢cell phone use, While in a driving simulator, some participants might simply hoid
e phone, some might have to answer questions over the phone, and some might have
read and answer text messages.

An IV has “levels” meaning the different values that are manipulated by the
searcher. All TVs must have at least two levels: a “treasment” Jevel and a "compari-
i level, In the study of cell phone use and driving ability, the people who actively
ed the cell phone received the “treatment” A group of study participants who
ceive the treatment is the experimental group, Since in this hypothetical study some
ticipants tall on the cell phone and others text, there ave actually two experimen-

N an experiment, you always want to compare your experimental group with at
t one control group. A contrel group consists of similar (or identical) participants
eceive everything the experimental group receives except for the treatment. In
xample, the experimental group uses a cell phohe to talk or text while driving,
control group simply holds a cell phone while driving. This use of a control group
tdes the possibility that simply the presence of a cell phone is disruptive. To test
hether handling a cell phone is disruptive, the control group could be drivers not
ding a cell phone,
:far, we have described research where different people are in the control and
imental groups. This is called a betwean groups design because different people
@2 different treatments, However, scmetimes study participants serve as their
ontrol group, In the repeated measures design (sometimes called within-subject
, the same people receive hoth treatments. For example, people would be
| driving once without a cell phone and then once with a cell phone. Differences
rmance would be attributable to the different treatments. A disadvantage of
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experiment

A research method that tests causai
hypotheses by manipulating and
measuring variables.

independent variable

The variable that gets manipulated
in a research study.

dependent variabie

The variable that gets measured in a
research study.

operatlonal definition

A defiaition that qualifies (describes)
and quantifies (measures) a variable
50 the variabie can he upderstood
objectively.

experimental group

The participants in an experiment
who receive the treatment.

control group

The participants in an experiment who
receive no intervention or who receive
an Intervention that is unrelated

to the independent variable being
investigated.




FIGURE 2.7

Population

The population is the group
researchers want to know about
{e.g., US. college students). For the
results of an experiment te be
considered useful, the participants
should be representative of the
population.

FIGURE 2.18

Random Sample

A random sample is taken at random
from the population (e.g., selecting
students trom schools threughout
the United States).

canfound

Anything that affects a dependent
variable and that may unintentionally
vary between the experimental
conditions of a study.
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population
Everyone in the group the
experimenter is interested in,

sampte
A subset of a population.
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this method is that repeating the test means pecple have experience with the task the
second time. This prior knowledge conld influence performance.

The dependent variable (DV) is whatever behavioral effect is—or behavioral
effects are—measured. For example, the researcher could measure how quickly the
participants responded to red lights, how fast they drove, and the distance they main-~
tained hehind the car in front of them. The researcher would measure each of these
DVs as a function of the IV, the type of celi phone use.

Thebenefit of an experiment is that the researcher can study the causal relationship
hetween variables. If the IV (such as type of cell phone use) congistently influences
the DV {such as driving performance), then the IV is assumed to cause the change in
the DV,

ESTABLISHING CAUSALITY A properly performed experiment depends on rigor-
ous control. Here, control means the steps taken by the researcher to minimize the
possibility that anything other than the independent variable could be the cause of
differences between the experimental and control groups.

A confound is anything that affects a dependent variable and that may unintention-
ally vary between the study’s different experimental eonditions. When conducting an
experiment, a researcher needs to ensure that the only thing that varies is the indepen-
dent variable. Control thus represents the foundation of the experimenital approach, in
that it allows the researcher to rule out alternative explanations for the observed data.

In the study of cell phone use and driving performance, what if'a car with an auto-
matictransmission is simutated to assess driving when participants are not using acell
phone, but a car with a manual transmission is simulated to assess performance when
participants are texting? Given that manual transmissions require greater dexterity to
operate than automatic transmissions, any apparent effect of texting on driving perfor-
mance might actually ba caused by the type of car and the fact that it requires greater
use of the hands, In this example, the drivers’ skills might be confounded with the type
of transmission, malking it impossible to determine the true effect of the texting.

Other potential confounds in research include changes in the sensitivity of the
measuring insiruments, such as a systematic change in a scale so that it weighs
things more heavily in one condition than in another. Changes in the time of day or
the season when the experiment is conducted can also confound the results. Suppose
you conducted the texting and driving study so that the cell phone users were tested
in snowy winter conditiens and control participants were tested during dry, sunny
weather. The road conditions asscciated with the season would be an obvious eon-
found, The more confounds and thus alternative explanations that can be eliminated,
the more confident a researcher can be that the change in the independent variable
is causing the change (or effect) in the dependent variable. For this reason, research-
ers have to watch vigilantly for potential confounds, As consumers of research, we all
need ta think about confounds that could be causing particular results.

q ) Which variable is manipulated, and which is mmeasured?

2.9 Participants Need to Be Carefully Selected
and Randomly Assigned to Conditions 4
Animportant issue for any research method is how to select participants for the study.. .

Psychalogists typicaily want to know that their findings generalize to people beyond
the individuals in the study. In studying the effects of eeli phone use on driving skills,
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FIGURE 2.9
Larger Samples
suppose researchers want to compare
how many women go to the beach
versus how many men do. Why might
the results ba more accurate if the
researchers use a large sample (such
as the big picture here) rather than a
sratt sample (such as the dedail)?

ou ultimately would not focus on the behavior of the specific participants. Instead,
you would seek to discover general laws about human behavior. If your results gener-
d 10 all people, that would enable you, other psycholegists, and the rest of human-
to prediet, in general, how cell phone use would affect driving performance. Other
s'ﬁ:lts, depending on the nature ofthe study, might generalize to all college gtudents,
to 'St_'u_dents who belong to sororities and fraternities, to women, to men over the age
45, and so on.

OPULATION AND SAMPLING Thegroupyouwantto know about is the population
IGURE 2.17). To learn about the population, you study a subset from it. That subset,
p'_eople you actually study, is the sample, Sampling is the process by which you
tlect people from the population to be in the sample. In a case study, the sample size
ne, The sample should represent the population, and the best method for making
ppen is random sampling (FIGURE 2.18). This method gives each member of the
tilatiorn: an equal chance of being chosen to participate. In addition, larger samples
d more-aceurate results (FIGURE 2.19). However, sample size is often limited by
irce constraints, such as time, money, and space in which to work.

st.of the time, a researcher wiil use a convenience sample (FIGURE 2.20),
the term implies, this sample consists of people who are conveniently available for
dy, However, because a convenience sample does not use random sampling,
pleislikely to be biased. For instance, a sample of studentsata small religious
may differ from a sample of students at a large state university. Researchers
wiedge the limitations of their samples when they present their findings.

NDOM ASSIGMMENT Once researchers obtain a representative sample of the
Liation, they use random assignment to assign participants to the experimental
oontrol groups (FIGURE 2.21), Random assignment gives each potential research
pant an equal chance of being assigned to any level of the independent variable.
or your study, there might be three lavels: holding a cell phone, answering ques-
erbally over the phone, and answering questions by texting. First, you wauld

WHAT TYPES OF STUDIES ARE USED IN PSYCHOLOGICAL RESEARCH?

FIGURE 2.20

Convenience Sample

A convenience sample Is taken from
an available subgroup (e.q., students at
a particular school) in the pepulation
{i.e., 8% students), Most of the time,
circumstances force researchers to
use a convenience sample,

Control

Experimental

FIGURE 2.21

Random Asstgnment

In random assignmant, participants are
assigned at random to the control group
or the experimental group. Random
assignment is used when the experimenter
wants to test a causal hypothesis.

random assignment

Piacing research parlicipants into the
conditions of an experiment in such a
way that each participant has an equal
chance of being asslgned to any level
of the independent variable.




FIGURE 2.22

The Experimental

Method in Action

An experiment examines hov ane
variabte changes as anather is
maniputaied by the researcher. The
results can demanstrate ¢ausal
retationships between the variables.

selection bias

I an experiment, unintended
differences between the participants

in different groups; it could be caused
by nonrandom sssignment to groups.

culturally sensitive resgearch
Studies that taka into account the

role that culture plays in determining

thoughts, feelings, and actions.

{a)

FIGURE 2.23
Cross-Cultural Studies

(&) The living space and treasured
possessions of a family in Japan,

for example, differ from {b} those

of a family in Mali. Cross-cultural
researchers might study how elther
family would react te crowding or to
the loss af its possessions.
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the population. Then, to randomly assign those participants, you might have them
draw numbers from a hat to determine who is assighed to the contrel group (holding
the phone) and to each experimental group (one talking and the other texting).

Of course, individual differences are bound to exist among participants, For exam-
ple, any of your groups might include some people with less experience with ceil
phones and sorne people who talk or text a great deal, some people with excellent and
experienced driving skills and some people with comparably weaker gkills, But these
differences will tend to average out when participants are assigned to either the con-
trol or experimental groups randomly, so that the groups are equivalent on average.
Random assignment tends ta balance out known and unknown factors, given a large
enough sample size.

If random assignment to groups is not truly random, and groups are not equiva-
lent because participants in different groups differ in unexpected ways, the condition
is known as selection bias (also known as selection threat). Suppose you have two of
the experimental conditions described earlier: a group assigned to hold the phone and
a group assigned to respond to text messages. What happens if the group assigned
to hold the phone includes many college students with lots of experience using celi
phones and the other group includes many older adults who have minimal experience
texting? How would you know if the people in the different conditions of the study are
equivalent? You could match each group for age, sex, cell phone use habits, and so on,
but you can never be sure that you have assessed all possible factors that may differ
between the groups. Not using random assignment can create confounds that limit
causal ¢laims, (For a recap of the experimental method, see FIGURE 2.22.)

GENERALIZING ACROSS CULTURES It is important for researchers to assess
how well their resuits generalize to other samples, pariicularly in crogs-cultural
research (Henrich, Heine, & Norenzayan, 2010). One difficulty in comparing people
from different cultures is that some ideas and practices do not translate easily across
cultures, just as some words do not translate easily into other languages, Apparent
differences between cultures may reflect such differences in language, or they may
refleet participants’ relative willingness to report things about themselves publicly,
A central challenge for cross-cultural researchers is to refine their measurements to
rule oui these kinds of alternative explanations (FIGURE 2.23).

Some psychological traits are the same across all cultures (e.g, care for the
young). Others differ widely across eultures (e.g, behaviors expected of adolescents).
Culturatly sensitive research takes into account the significant role that culture plays
in how people think, feel, and act (Adair & Kagitcibasi, 1995; Zebian, Alamuddin,
Mallouf, & Chatila, 2007), Stientists use culturally sensitive practices so that their

METHODOLOGY




research respects—and perhaps refiects—the “shared system of meaning” that each
culture transmits from one generation to the next (Betancourt & Lopez, 1993, p. 630).

In oities with diverse populations, such as Toronto, London, and Los Angeles, cul-
ural differences exist among different groups of peaple living in the same neighbor-
" hoods and having close daily contact. Tesearchers therefore need to be sensitive to
cultural differences even when they are studying peeple in the same neighborhooed
or the same school. Researchers must also guard against applying a psychological
: eoncept from one eulture to another without considering whether the concept is the
game in both cultures. For example, Japanese children's attachment to their parents
“Jooks quite different from the attachment styles common among Neorth American
" children (Miyake, 1993).

How does random assignment help deal with existing differences
hetween pavticipants?

What Are the Ethics Governing
Psychological Research?

Psychologlsts want to know why and how we act, think, feel, and perceive the way
do.In other words, they want to understand the human condition, When conduct-
research, psychologists have a responsihitity to carefully consider the ethics of
it own actions, Will the study contribute to the betterment of humanity? What
thy will the participants be asked to do? Are the requests reasonable, or will they
the participants in danger of physical or emotional harm over the short term or
long term? If animals are involved, will they be treated humanely? Is their use

in‘any science that studies human hehavior, however, there are limits
researchers can manipulate what people do in studies. For ethical
ractical reasons, researchers cannot always use the experimental
od.

sider the question of whether smoking causes cancer. To explain
phenomenon {e.g, cancer) occurs, experimenters must control
:ditions under whieh that phenomenon oceurs. And to establish
use-and-effect relationship exists between variables, experi-

: . . . {a)
ers.need to use random assignment. So to determine causality
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Learning
Objectives

v |dentify ethical issues
associated with conducting
psychological research on
human participants.

r Apply ethical principles to
conducting research on
animals, identifying the
key issues regarding the
humane treatment of animal
subjects,

(b}

een smoking and cancer, some study participants would have to
ndemly “forced” to smoke a controlled number of cigarettes in a
Mic fashion for a controtled amount of $ime, while an equal aum-
ffarent (but similar) participants would have to be randomly
Tited” from smoking for the same amount of time. However, eth-
vent researchers from randomly forcing people to smoke, so
chers cannot experimentally answet this guestion using human
ants {FIGURE 2.24),

WHAT ARE THE ETHICS GOVERNING PSYCHOLOGICAL RESEARCH?

FIGURE 2.24

Research on Smoking and Cancer

Researchers can compare {a} a nonsmoker's lungs

with (b} a smoker’s kangs, They can compare the rates
of cancer in ncnsmokers with the rates of cancer in
smokers. Ethicaily, however, they cannot perform

an experiment that entails randomly forcing study
participants to smoke, even though such experiments
could help establish a link between smeking and cancer.




FIGURE 2.25
Informed Consent

The need for informed consent

is lustrated by one of the most
infamous unethical studies, Betweean
1932 and 1972, the U.S, Public Health
Service and the Tuskegee instifute,

in Alabama, studied the natural
progression of untreated syphilis in
rurad African American men. Without
their knowledge, 400 Impoveristied
men with the venereal disease were
randemly assigned to receive treatment
or not. In 1987, the US. government
publicly apologlzed to the participanis
and their families, Here, President Bill
Ciinton and Vice Presldent Al Gore
appear at a news conference with
participant Herman Shaw.

Institutional review

boards (IRBs)

Groups of people responsible fer
reviewing proposed research to
ensure that it meets the accepted
standards of science and provides for
the physical and emotional well-being
of research participants.

INSTITUTIONAL REVIEW BOARDS (IRBs) To ensure the health and well-being
of all study participants, strict guidelines exist regarding research, These guidelines
are shared by all places where research is conducted, including colieges, universities,
and research institutes. institutional review boards (IRBs) are the guardians of the
guidelines. .

Convened at schools and other institutions where research is done, I Bs consist
of administrators, legal advisers, trained scholars, and members of the community.
At least one member of the TRB must not be a scientist. The purpose of the IRB is to
review all proposed research to ensure that it meets scientific and ethical standards
to protect the safety and welfare of participants. Most scientific journals today ask
for proof of IRB approval before publishing research results, Three key issues are
addressed in the IRB approval process: privacy, relative risks, and informed consent.

PRIVACY One major ethical concern about research is the expectation of privacy.
Two main aspects of privacy must be considered. One aspect is confidentiality. This
term means that personal, identifying information about participants absolutely
cannot be shared with others. Research participants must be assured that any such
information collected in a study will remain private. In some studies, anonymity is
used. Although this term is often confused with confidentiaiity, anonymity means
that the researchers do not collect personal, identifying information. Without such
information, responses can never be traced to any individual. Anonymity helps make
participants comfortable enough to respond honestly.

RELATIVE RISKS OF PARTICIPATION Another ethical issue is the relative risk
to participants” mental or physical health. Researchers must always remain aware of
what they ave asking of participants, They cannot ask people to endure unreasonable
amounts of pain or of discomfort, either from stimuli or from the manner in which
data measurements are taken.

Fortunately, in the vast majority of studies being conducted, these types of con-
cerns are not an issue. However, even though risk may be low, researchers still have
to think carefilly about the potential for risk. Therefore, the IRB will evaluate the
relative trade-off between risk and benefit for any research study it approves. Insome
cases, the potential gains from the research may require asking participantsto expose
themselves to some risk to obtain important findings. The risk/benefit ratio is an
analysis of whether the research is important enough to-warrant placing participants

atrisk. If a study has anyrisk associated withit, then participants

Dartmoith College Brain Imaging Center
Departmient of Piyehologfcal and Brain Seicrices
$167 Moore Hill
Havapee, Hew Hampalvive 03235

must be notified before they agree to participate. This process is
known as informed consent.

Copa jala 11

INFORMED CONSENT Researchinvolving human participants
is a partnership based on mutual respect and trust. People who
volunteer for psychological research have the right to know
what will happen o them during the course of the study. Com-
pensating people with either money or course credit for their
participation in research does nat alter this fundamental right.
Ethical standards require giving peaple all relevant informa-
tion that might affect their willingness to become participants
(FIGURE 2.28),

Informed consent means that participants make a knowl-
edgeable decision to participate, Typically, researchers obtain
informed consent in writing (FIGURE 2.26).1tis notalways possi-
bleto inform participants fully about a study's details. Ifknowing

Title of Study: Newal Correlaies of Sceine Provesshig

Yau are belng ask a b 3ludy. Yous participation s
xolunlary, If you az¢ nsludmlyauvdcdslomvhuheror nat fo particpate wil nol hive any
affecton your acadentic status. T Hme iE there s anpihing
you do nol undesstand.
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braln funcitons while people are wiewing difforent hn.l;u nr\val:'inlngdll{cmal vhwlsccnu
(e propla, abeets, [sndseapest snd Baw luat rel
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thuough yorr p.mmpuim w.l;m ln:luded withlhat rmmouhersuhguls as p.ulol'nxlcnllﬁc
study 10 appear In the peerreviewed litertens,

FiGURE 2.26

informed Consent Form

This portion of an approved form gives you a sense of how
researchers typically obtain informed consent in writing,
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“the study’s specific goals may alter the participants’ behavior, thereby rendering the

-esults meaningless, researchers may need to use deeeption. That is, they might mis-

“lead the participants about the study's goals or not fully reveal what will tale place. g
Researchers use deception only when other methods are not appropriate and when

he decepiion does not involve situations that would strongly affect people’s willing-

ness to participate. If deception i used, a caveful debriefing must take place after the

"’study’s completion. Here, the researchers inform the participants of the study’s goals.

“They also explain the need for deception, to eliminate or counteract any negative

ffects produced by the deception.
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There Are Ethical Issues to

' Consider in Research with Animals

Viany people have ethical concerns about research with nonhuman animals. These
ncerns involve two questions: Does research threaten the health and well-being
of the animals? And is it fair to the animals to study them to improve the human

HEALTH AND WELL-BEING Research with animals must always be conducted
th regard to the health and weli-being of the animals. Federal mandates govern
hie care and use of animals in research, and these mandates are strictly enforeed,
‘An accounting and reporting system ig in place for all institutions conducting
imal research, Violators of the mandates are prevented from conducting further
search.

All colleges, universities, and research institutions conducting research with
rtebrate animals must have an Institutional Animal Care and Use Committee
(FACUC). This committee is like an institutional review board
iscuased earlier), bat it evaluates animal research propos-
In addition to scientists and nonscientists, every IACUC
includes a certified doetor of veterinary medicing, who must
review each proposal 1o ensure that the research animals will
be treated properly before, during, and after the study.

IRNESS Animals share similaritieswith humansthat make
em good “models” for particular human behaviors or condi-
tons. For example, as you will learn more about in Chapters 3
7, the human brain has a region called the hippocampus,
¢ people with damage to this region suffer from memoryloss.
Iiwould be unethical for researchers to reproduce hippocampal
age in paople in an effort to find treatments for their mem-
1y loss, However, many animals also have a hippoecampus, and
.th_éy display similar types of memory loss when this region is
amaged, As a way to help humans, researchers thus may find it
Cessary to conduct animal research. For example, scientists I.w WAT IT oot
ai damage or temporarily “turn off” the hippocampus in rats EWD oUT W H%(S.r g)%llif o 15 M Have 7o

; . . : ToN Ty RE, LOOKNG |
:I;lgi;cl)otsessttleatmentsthat may halp to reverse the resulting (oal AND Y0 SIVE. THEM Ty AT EACTIO .M..T,.; ;

WHAT ARE THE ETHICS GOVERNING PSYCHOLOGICAL RESEARCH?.




Angcthervaluable animal modelisthetransgenicmonse. Transgenicmice
have been produced by manipulating genes in developing mouse embryos—
for example, by inserting strands of foreign DNA into the genes. Studying
the behavior of mice with specifie genetic changes enables scientists to dis-
cover the role that genes play in behavior and disease (FIGURE 2.27),

Are such treatments fair to the research animals? Seientists must
balance their concern for individual animals’ lives with their concern
for humanity’s fitture, The pursitit of scientifie knowledge and medical
advances is important for identifying causes and treatments for many
disorders as well ag better understanding the link between brain and
FIGURE 2.27 behavior. Atthe same time, animals must be used respectfullyin research.
Animal Research Such respect involves making sure that the research methods are sound
Researchers abserve the behaviors of transgenic mice  and that the inclusion of animals is justified by the relative importance of
to understand how certain genes affect behavior. the information that will be obtained by their use.
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\2.12 Should You Participate in
Psychological Research?

Someday, perhaps even this term, you will he invited to participate in 2 psychological
research study (FIGURE 2.28). Because psychological researchers are a creative lot,
they enjoy figuring out ¢lever ways to study the human mind, As aresult, participation
inresearch can be a lot of fun. Even studies that simply involve answering self-report
questions offer opportunities to reflect on your inner world and behaviors, However,
some students in introductory psychology may worry that researchers will trick them
into doing something they do not want te do. Others may feel anxious because they
have no idea what to expect once they walk through the doors of a psychelogy iaho-
ratory. Understanding the ethical prineiples that guide psychological research arms-
potential research participants—like yourself—with insight about what to expect
when participating in a study.

Psychelogists in the United States conduct their studies according to a set of
ethieal prineiples, a few of which are described below.,

First, no one can force you to participate in a study. Although many psychology
departments “require” students to participate in research as part of their course work,
they offer students alternatives for filfilling this requirernent. For example, in some
departments, students can read and write about articles published in journals in Heu
of participating in research. Even if you volunteer for a study, you have the right to
discontinue your participation at any time, for any reason, and without penalty. And
you can skip any guestions you de not care to answer, perhaps because you find them
intrusive or offensive. You are in the driver’s seat when it comes to choosing if, and te
what extent, you would like to participate in a study. )

Secand, you are legally and ethically entitled to know what you are getting into so
you can make an informed decision about participating. Although the researchers
will not be able to reveal their exact research questions and hypotheses, they will be
able to tell you the general purpose of the study and the kinds of activities you will he

FIGURE 2.28
Student Participation In
Psychologleal Research
These siudents are enjoying the

opporiunity ko contribute to scientific asked to complete, You might be asked to answer questions, parform computer tasks,
knowledge. Join them by participating engage in moderate physical activity, navigate a real or imagined social scenario, rate
in a study. the appeal of different consumer products, and so on. In addition, researchers must
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tell you about the risks and potential benefits faced by participants. For example,
pesearchers studying ostracism woutd inform participants they might find the experi-
mental tasks distressing. So even before a study begins, you will actually know a good
deal about the research,

. Third, after you complete the study, you can expect the researchers to debrief you.
puring the debriefing, the researchers will tell you if they used deception in the study.
Forexample, if you participate in a study shout cooperation, you might learn during the
ﬂebrieﬁng that the “person” you interacted with online was teally a computer program.
. Finally, you can expect that the data you provide will remain confidential, To
protect confidentiality, the researchers will remove all identifying information, such
ag your name, from any data you submit. They will store consent forms separately
om data, password-protect electronic files containing sensitive information, and
p all files in a secure location.

‘While researchers are governed by formal ethical guidelines {in additicn to their
wn moral compasses), good study participants also engage the research process
' pectfully. When you sign up to participate in a study, record the researcher’s contact
yrmation in case an emnergency arises and you areunable to fulfill your commitment,
‘Artive at your session on time, and bring any paperwork your institution might require
rder for you to réceive class credit for your partieipation, During the study, mini-
vepotential distractions, such agby turning off your ceil phone. And, importantly, ask
jstions! One of the benefits of volunteering in research is learning firsthand about
o resenrch process. Getting answers toyour questions helps you derive this benefit.

' Study participants are essential to the research enterprise. The principles and
rocedures described here emerged out of coneern for the well-heing of participants.
derstanding your rights and responsibilities prepares you to contribute meaning-
and confidently, without fear of trickery or unknown risks, to psychelogists’
forts to understand and improve the human condition. On behalf of psychologists
rywhere, thank you for joining usin this endeavor, &

 What is debriefing?

ow Are Data Analyzed
d Evaluated?

ar, this chapter has presented the essential elements of scientific inquiry in
ilogy: thinking critically; asking an empirical question using theories, hypoth-
d research; deciding what type of study to run; considering the ethics of
cular research; collecting and presenting data. This section foeuses on the data.
cally, it examines the characteristics that make for good data and the statisticat
ures that researchers use to analyze data.

Good Research Reguires Valid,
'Reliable, and Accurate Data

ofi ¢ollect data to answer a research question, the data must be valid. That is,
niust be accurate measurements of the constructs (concepts) that you think
asure, accurately represent phenomena that occur cutside of the laboratory,
lizately reveal effects due specifieally and only to manipulation of the inde-

HOW ARE DATA ANALYZED AND EVALUATED?
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Learning
Objectives

s {dentify three characteristics
that reflect the quadity of
data.

n Describe measures of
central tendency and
variability.

Describe the correlation %7
coefficient. : S

Discuss the rationale for
inferential statistics.
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.19, Rank the fglowing molecular g%elﬂea in urdey/of
i nereasing bond angles: {a) trigonal planar; {b) linear;
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5.21, “Which of tha following electron-group geometries Is not
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thres atoms per mofeculefa) telrahedralyb) octahedral;

5.22. How many lena palrs of etectrons wauld thera have o bs

on a SN = 6 central atom for it to havs a $inear molecular

Construct validity is the extent to which variables measure what
they are supposed to measure. For example, suppose at the end of
the semester your psychology professor gives you a final examina-
tion that consists of chemistry problems. This kind of final examina-
tion would lack construct validity—it would not accurately measure
your knowledge of psychology (FIGURE 2.29).

Now imagine you are a psychological researcher, You hypothesize
that “A students” spend more time studying than “C students.” To
test your hypothesis, you assess the amount of time students spend

geometry?

0-2-@

FIGURE 2,29

Construct Validity

Imagine having o answer guestions

lhe this on your psycholagy final, The
results would lack construct validity
because the course is about psychology,
not chemistry,

Sample;

psychology)

= B2.6 percent on final

FIGURE 2,30

A Study Lacking Internal
Validity

In this study, your endire sample

is one experimentai group, which
receives the treatment of special
tutoring. You determine the group’s
average score on the énal exam, but
you cannot compare that result with
the result from a cantrol group.

CHAPTER 2

Students
(your sample [s 50 coliage students taking introductory

studying, However, what if “C students” tended to do other things—

such as sleeping, playing video games, or checking their Facebook
status—while they claimed to be studying? If this were the case, the data would not
accurately reflect studying and would therefore lack construct validity.

External validity is the degree to which the findings of a study can be generalized to
other people, settings, or situations, A study is externally valid if (1} the participants
accurately vepresent the intended population, and (2) the variables were manipulated
and measured in ways similar to how they oceur in the “real world,”

Internal validity is the degree to which the effects observed in an experiment are
due to the independent variable and not to eenfounds, For data to be internally valid,
the experiment must be well designed and well controlled. That is, all the participants
must be as similar as possible, and there must be a control group. Only by comparing
experimental groups to control groups can you determine that any changes
observed in the experimental groups are caused by the independent vari-
able and not something else (for example, practice or the passage of time).

To understand internal validity, suppose you are conducting a study to
see if special tutoring causes better grades. You randomly sample 50 stu-
dents from introductory psychology classes at your university and give
them special tutoring for 6 weeks. At the end of the 6 weeks, you find that
the students earned an average score of 82.5 percent on the final exam
(FIGURE 2.30). Can youn conclude that the tutoring caused the grade? Wait
a minute. How do you know if 825 is an improvement over scores typi-
cally received on the exam? Maybe all students in introductory psychology
“mature” over the semester so that the average final exam grade is about 82,
regardless of tutoring. Or perhaps having 6 weeks of practice taking other
tests results in higher exam grades, even without tutoring, Guly by having
an egual comparison group—a control group of students that is otherwise
identicel to the experimental group except for the treatment—can you
determine if your treatment caused the observed effect.

Indeed, a better way to conduct this study would be to sample 50 stu-
dents from the class, randomly assign 25 of them the special tutoring for 6
weeks (the experimental group), and not give any special treatment to the
other 25 (the control group). Say the 25 students in the experimental group
average 82,5 percent on the final exam and the 25 students in the control
group average 74.2 percent (FIGURE 2.31). The control group was similar in
every way to the experimental group. As a resuly, you are fairly safe to conelude that
the tutoring—not something else—led to higher exam grades, Thus, having a true con-
trol group can ensure that a study maintaing internal validity. )

Another important aspect of data is reliabllity, the stability and consistency of a
measure over time. If the measurement is reliable, the data collected wilt not vary
substantially over time. For instance, one option for measuring the duration of study-
ing would be to have an observer use a stopwateh, There is likely to be some variabil-
ity, however, in when the observer starts and stops the watch relative to when the
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Sample:

Students
{your sample is 50 college students taking introductory paychology)

Treatment {special tutoring) Mo treatment

reiserror free. A measure may bereliable but still notbe aceurate. Psychologists
bout this problem by turning it on its head and asking, How do errors creep into

MDpose you use a stopwatch to measure the duration of studying. The prab-
ith this method is that each measurement will tend to overestimate or

construct valldity
The extent to which variables measure
what they are supposed to measure.

external validity

The degree to which the findings of
a study can be generalized to other
people, settings, or situations.

Internal validity

The degree to which the effects
observed in an experiment are due to
the Independent variable and nof 1o
confounds.

reflability
‘The degree to which a measure is
stable and consistent over time.

accuracy
The degree to which an experimeanta!
measure is free feom errarn

HOW ARE DATA ANALYZED AND EVALUATED?
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descriptive statistics

Statistics that summarize the data
collected in a study.

central tendency

A measure that represents the typical
respanse or the behavior of a group
as a whole,

mean

A measure of centrat tendency that
is the arithinetic average of a set of
numbers.
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18t recording

2nd recording

=

Actual tim:
(rarely known}

Average lime

FIGURE 2,32

Random Error

Data accuracy can be affected by random error.
For example, say you time the same research
participant several times, The stopwalch
works accurately. Bu because your judgment
of starting and stopping times differs each

'/

Average time

Actual time
(rarely known)

FIGURE 2.33

Systematic Error

Data aceuracy can be affected by systematic
error, Here, you time the same research
participani several times, but the stopwatch Is
off by 1 minute each time. The degree of error
is constant.

time, the degree of error varies each time,

underestimate the duration (because of human error or variability in recording
times). This type of problem is known as a random errer or unsystematic error.
Although an error is introduced into each measurement, the value of the exror differs
each time (FIGURE 2.32). But suppose the stopwatch has a glitch, so that it always
overstates the time measured by 1 minute. This type of problem is known as a sys-
tematic error or bias, because the amount of error introduced into each measurement
iz constant (FIGURE 2.33). Generally, systematic erzor is more prohlematic than ran-
dom error because the latter tends to average out over time and therefore is less likely
to produce inaccurate results.

You want to know whether the resutts of your study generalize to
other groups. What kind of validity are you most concerned about?

12.14 Pescriptive Statistics Provide
a Summary of the Data

The first step in evaluating data is to inspect the raw values, This term refers to data
that are as close as possible to the form in which they were gollected. In examining raw
data, researchers look for errors in data recording. For instance, they assess whether
any of the responses seem especially unkikely (e.g, studying for 72 hours or a 113-year-
old participant). Once the researchers are satisfied that the data make sense, they
summarize the basic patterns using descriptive statistics. These mathematical forms
provide an overall summary of the study’s results. For example, they might show how
the participants, on average, performed in one condition compared with another.

The simplest descriptive statistics are measures of centrat tendency, This single
value describes a typical response or the behavior of the group as a whole. The most
intuitive measure of central tendency is the mean, the arithmetic average of a set of
numbers, The clags average on an exam is an example of 2 mean score, Consider our
earlier hypothetical study of cell phone use and driving performance. A basic way to
summarize the data would be to caleulate the means for driving performances using
number of seconds the participants took to travel once around a viriual raceirackina
driving simulater: You would caleulate one mean for when participants were simply
holding a cell phone and a second mean for when they were texting. If texting affects
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driving, you would expect to see adifference in the means between those holding cell
phones and those using them.

A second measure of central tendency is the median, the value ina  set of nurbers
that falls exactly halfway between the Jowest and highest values, For instance, if you
received the median score on a test, half the people who took the test scored lower
- than you and half the people scored higher.

Somstimes researchers will summarize data using a median instead of a mean
. ‘pecause if one or two numbers in the set are dramatically larger or smaller than all

median

A measure of ceptral tendency that is
the value in & set of aumbers that falls
exaclly halfway between the lowest
and highest vatues.

mode

A measure of cenfral tendency that is
the most frequent score or value in a
set of numbers,

‘ the others, the mean will give either an inflated ora deflated summary of the average.
_This effect occurs in studies of average incomes. Perhaps approximately 50 percent of
Americans make more than $52,000 per year, but a smali percentage of people make
o much more (mulsiple millions or billions for the richest) that the mean income is
much higher (around $70,000) than the median and is not an aceurate measure of
what most people earn. The median provides a better estimate of how much money
the average person males.
A third measure of central tendency is the mode, the most frequent score or value
1asetof numbers, For instance, the madal number of children in an American family
5 two, which means that more American families have two children than any other
number of children. {For examples of how to caleulate all three central tendency
neasures, see FIGURE 2.34.) :

41 meastre the number of secands that 1 participants take to drive around a simulated racetrack:

» Two take 45 seconds.

» One takes 48 seconds,
« One iakes 38 seconds.
» One takes 34 seconds.
» Ona takes 26 saconds.

‘One akes 55 seconds.
One takes 69 seconds.
One takes 56 seconds.
ne takes 65 seconds.
ne takes 69 seconds.

Whritten In ascending order, the numbar
of seconds per participant looks kke thist

25 34 38 45 45 48 55 56 60 65 69

total # of seconds

jthmetic average of a sat of numbers — = 25+34+30+45+45+48+56+56160465¢60 _ 540 49
total # of panlicipants 1" 11
 value that falls exactly halfway betwaen 2534384645 48 555660 6G560=43

a [owest and highes! values

ost frequent score or value in a set of numbers 2634 36 45 45 48 55 56 60 65 69 = 45

stance batween the largest and smallest values 25 34 36 45 45 48 56 56 60 65 69.= 69 - 25 =44

-

s

31 I RAange

Made

Median

30 35 40 45 50 55 60
Nutnber of seconds participants took to complete onhe lap

tive statistics are used to summarize a data set and to measure the central tendency and variability in @ sef of numbers, The mean.
a“f_i rmode are different measures of central tendency. The range is 3 measure of variability.
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varlability

In a set of numbers, how widely
dispersed the values are from each
aother and frem the mean.

standard deviation

A statlstical measure of how far away
each value is, on average, from the
mean.
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correlation coefficlent

A descriptive statistic that indicates
the strergth and direction of the
relationship between two variables,
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In addition to measures of central tendency, another important characteristic of
data is the variabifity in a set of numbers, In many respects, the mean is meaningless
without knowing the variability, Variability refers to how widely dispersed the values
are from each other and from the mean. The most common measure of variability—
how spread out the seores are--is the standard deviatlon, This measure reflects how
far away each value is, on average, from the mean. For instance, if the mean score for
an exam is 75 percent and the standard deviation is 5, most people scored between
70 percent and 80 percent. If the mean remains the same but the standard deviation
becomes 15, most people scored between 60 and 90--a much larger spread.

Another measure of how spread out scores are is the range, the distance between
the largest value and the smallest value. Often the range is not very useful, however,
bacause it is based on only those two seores.

B Why might you prefer the median to the mean?

[2.15 The Correlation Coefficient
Summarizes the Relationships
Between Variables

The descriptive statistics discussed so far are used for summarizing the central
tendency and variability in a set of numbers. Descriptive statistics can also be used
to suminarize how two variables relate to each other, Recall from Section 2.7 that
correlational designs are used to study how two variables relate to one another,

In analyzing the relationship between two variables, researchers can compute
a correlation coefflclent. This descriptive statistic provides a numerical value (between -1.0
and +1.0) that indicates the strength and direction of the relationship between the
two variables. Some sample scatterplots and their corresponding correlation coeffi-
cients can be seen in FIGURE 2.35.

Peffect negative Medium negative  No correlation  Medium positive  Perfect positive

cerrefation correlation correlation cofrelation
[ -] Q

(] o [a e} o o © o Lel

. - o Q 0 9 o [+
y-axis Q o e O al o a
[ o o a
@ =3 6 5 @ o © s
° [*] © Q o
-1.0 -7 0 +.5

Correlation coeflicient

FIGURE 2.35

Correlation Coefficient

Correfations can have different values befween -1.0 and .0, These values reveal the strength and
direction of relationships between twa variables. The greater the scatter of values, the lower the
correlation, A perfect corcelation occurs when all the values fall on a straight line.
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Here, we are considering only one type of relationship: a linear rela-
. tionship. In a linear relationship, an increase or decrease in one variable is
agsociated with an increase or decrease in the other variable. When alinear
relationship is strong, knowing how people measure on one variable enables
you to predicthow they will measure on the other variable. The two types of
Jinear relationship, as discussed in Section 2.7, are positive correlations and
negative correlations,

If two variables have a positive correlation, they increase or decrease
., together. For example, the more people study, the more likely they are to have
ahigher GPA. A perfect positive ecorrelation is indicated by avalue of +1.0 (see
. Figure 2.356). If two variables have a negative correlation, as one increases
in value, the other decreases in value. For example, as people spend more
1.me multitasking, they become less able to study for their exams, so mudti-
5skmg and GPA have a negative correlation. A perfect negative correlation
s indicated by a value of ~1.0 (see Figure 2.35a). If two variables show no
apparent relationship, the value of the correlation willbe a number close to
:égo (assurmning a linear relationship for the purposes of this discussion; see

If two variables are completely unrelated to each other, what would
be the correlation coefficient?

2.16 inferential Statistics Permit
Generalizations

ea'rphers use descriptive statistics to summarize data sets. They use inferentiaf
tistics to determine whether effects are probably dne to chance or whether they
ot true differences in the groups being compared. For instance, suppose you find

riving performance for those not using cell phones, How different do these
need to be for you to conclude that using a cell phone reduces people’s ability

view of 206 studies found that the skills necessary to drive a car can become
! ed when people performasecond task (i.e, muliitask; Ferdinand &Menachemi,
), Pretend for a moment, however, that cell phone use does not influence driving
mance. If you measure the driving performances of those using cell phones and
ot using them, just by chance there will be some variability in the mean per-
ce of the two groups. The key is that if cell phone use does not affect driving
mance, the probability of showing a large difference between the two means
tively small. Researchers use statistical techniques to determine if the differ-
among the sample means are (probably) chance variations or if they reflect
differences in the populations,

1gider FIGURE 2.36. This bar graph shows the means for a study that compared
1 a simulator while either texting or not texting. The mean is visibly higher
s texting group, but is this difference larger than would be expected by chance?
ror bars for each group show the variability that was observed within each
d_ ring the study. The difference between the means is much larger than the
ed variability within each group. Thus, this difference between the groups does
g8y to have happenad by chance, Tt appears to be a real difference.

HOW ARE DATA ANALYZED AND EVALUATED?

*I think you should be more
explicit here in step two.”
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inferential statistics

A set of procedures that enable
researchers to decide whether
differences betwean two or more
groups are probably just chance
varlations or whether they rafiect frue
differences in the populations being
compared. .




The diffarence between
the means is larger than

£ach error bar indicates,
the variability within

the observed variability the group.

44|  within each group. T
;
34 ;.
/
Number of P
accldents in s

driving simulator P

No texting Texting

FIGURE 2.36

Evaluating Differences in Research Resuits

In this hypothetical experiment comparing two groups In a driving simulator, the group assigned
to the texting condition had significantly more accidents. That result is reflected in the difference
between the means for the groups, Error bars have been added to show the variability of data

within each condition,

When the results cbtained from a study would be very unlikely to oceur if there
really were no differences between the groups of subjects, the researchers conclude
that the results are statistically significant. According to generally accepted stan-
dards, researchers typically conelude there is a significant effect only if the obtained
results would ocour by chance Jess than 5 percent of the time.

META-ANALYSIS Meta-analysis is a type of study that, as its name implies, is an
anatysis of multiple analyses. in other words, it is a study of studies that have already
been conducted. With meta-analysis, many studies that have addressed the same
issue are combined and summarized in one "study of studies.” The study we described
that locked at 206 studies is an example of a meta-analysis.

Suppose that ten studies have been conducted on men’s and women’s effective-
ness as leaders. Among these ten studies, five found no differences, two favored
women, and three favored men. Researchers condueting a meta-analysis would not
just count up the numbers of different findings from the research literature. Instead,
they would weight more heavily those studies that had Jarger samples. Large samples
are more likely to provide more accurate reflections of what is true in populations
(see Figure 2.19). The researchers would also consider the size of each effect. That is,
they would factor in whether each study found alarge difference, a small difference, or
no difference batween the groups being compared—in this case, between women and
men. (The researchers who conducted such a meta-analysis on men’s and women’s
effectiveness found no overall differences; Bagly, Karau, & Makhijani, 1995)

Because meta-analysis combines the results of separate siudies, many researchers
believe that meta-analysis provides stronger evidence than the results of any single
study. As discussed earlier in this chapter, we can be more confident about results
when the research findings are replicated. Meta-analysis has the concept of replica-

tion built into it

meta-analysis

A “study of studles” that combines the
findings of multiple studies to arrive at
a conclusion,
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What does it mean if an chserved diffevence between groups
is described as statistically significant?
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B THINK LIK SYCH R
B:H Shouid You Bet on a Hot Hand?

In 2013, LeBron James, then playing for the Miami Heat, set a baskethall record by
sooring over 30 points, while making over 60 percent of his shots, for six straight
games (FIGURE 2.37). In the seventh game, James's streak ended, when he scored on
just under 60 percent of his shots.
Did James have a “hot hand” during this streak? Are there periods when particu-
' lar athletes are relaxed, confident, and “in the zone” and play particularly well? Team
: fnem'bers try to get the ball to a person who has made several shots in a row, because
hey think the person’s hot hand will increase their chance of winning. Many sports
' sournalists, coaches, athletes, and fans believe in some form of the phenomeneon.

The psychologist Tom Gilovich and his colleagues (1985) conducted a series of
tudies on the hot hand, to assemble beliefs about the phenomenon and to scientifi-
: c.a].ly examine whether it exists, Their first and crucial step was to turn the idea of the
hot hand into a testable hypothesis: After a basketball shooter has made two or three
hots in a row, that shooter will be more likely to make the next shot than after missing
e last two oz three shots, When the researchers asked 100 knowladgeable basket-
all fans, 91 agreed that this outcome was likely, If their belief were accurate, then an
analysis of shooting records should show the increased probability of making a shot
after previous successes than after previous failures.

To test whether the “hot hand” hypothesis is supported by evidence, Gilovich and
colleagues examined the shooting records of the Philadeiphia 76ers during the 1980-81
season. The 76ers kept records of the arder that shots had been taken as well as the
outcome of those shots. The data did not support the hot hand hypothesis, Players
made on average 51 percent of their shots after making one previous shot, 50 percent
after making two previous shots, and 46 percent after making three in a row. If any-
hing, players were more likely to be successful after prior misses: 51 percent after
one prior miss, 53 percent after two prior misses, and 56 percent after missing three
inarow.

-As a critical thinker, you might wonder whether the defensive team stops the
streak by paying more attention to hot shooters and putting in more effort to defend
against them, To test this alternative explanation, Gilovich and colleagues examined
free throw shooting, where the defense does not matter and players get two free shots.
Players made about the same number of second free throws whether they made the
'SLone or not.

‘Upon hearing the results of this research, the famous coach Red Auerbach, of
e Boston Celtics, exclaimed, “Who is this guy? So he makes a study. I couldn’t care
ss” (Gitovich, 1991, p. 17). Should anyone care? After all, the results of any one study
ight be questionable until other scientists have replicated the findings. And as it
ns out, the oceasional study supports the idea of the hot hand for some sports, such
volleyball (Raab, Gula, & Gigerenzer, 2012) and baseball (Green & Zwiebel, 2017).
¥ there might be a hot hand in some sports but not others is open to speculation.
owever, a meta-analysis of 22 published articies on this phenomenon found no
idence that the hot hand exists (Avugos, Képpen, Czienskowski, Raab, 8 Bar-Eli,
2013). Some researchers have suggested that the very statistics used to assess the
h(_J_t hand might be mistaken (Miller & Sanjurjo, 2016). There continues to be lively
ebate as to the best ways to measure streakiness in shooting and whether there is
hot hand, The psychologist Alan Reifman maintains an active bleg on the topie at
chothand blegspot.com.

Regardless of the scientific controversy, casual observers tend to overrate the
ccurrence of the hot hand. Why do peaple have such strong beliefs about shooting

HOW ARE DATA ANALYZED AND EVALUATED?
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FIGURE 2.37

LeBron James

Did a *hot hand" help James during
his six-game streak in 2013, when he
was playing for the Heat? Since then,
James's excellent scoring percentage
has helped lift his current team, the
Cavaliers, to a championship.
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streaks? The best answer is that people are bad at recognizing chance outcomes.
If a fair coin is flipped, most people intuitively expect there to be a greater alterna-
tien of heads and tails than occurs by chanee, But if you flip a coin 20 times in a row,
there will be streaks of six heads or tails in a row 10 percent of the time, five in a row
25 percent of the time, and four in a row 50 percent of the time, Players do oceasion-
ally sink the shot six, seven, or eight times in a row, but these occurrences do not
happen any more often than what we expect from chance, given the number of shots
they take inagame. m

e ) ‘Why do people believe in shooting streales?
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Chapter Summary

Your Chapter Review

‘How Is the Scientific Method Used
in Psychological Research?

1 Science Mas Four Primary Goals

TThe four primary goals of science are description {describing what a phe-
: . homenon is), prediction (predicting when a phenomenon might ocour),
control {contreliing the conditions under which a phencmenon oceurs),
énd explanation (expiaining what causes a phenomenon te cecur).

2.9 The Scientific Method Tests Hypotheses

Seientific inguiry relies on objective methods and empirical evidence
o ansver testable questions. The scientific method is based on the use
theories to gensrate hypotheges that can be tested by coliecting objec-
é_data through research. After a theory has been formulated based on
serving a phenomenon, the seven steps of the sclentific method are
ﬁming research questions, reviewing the scientific literature to see if
d/for how people are testing the theory, forming s hypothesis based on
the theory, choosing a research mothod to test the hypothesis, conduct-
ing the research study, analyzing the data, and disseminating the results,

2.3 The Scientific Method Is Cyclicat

The data from scientific studies either support and strengthen a theory
or zequire reconsidering or revising the theory. Replication involves
Fepeating a study to see if the same results ocour. Replication s increas-
mgly important in psychology. Researchers may refine theories to make
them more precise,

4 Evaluating Scientific Findings Requires Critical
Thinking

Critical thinking is a skill that helps people become educated consurners
of information. Critical thinkers question claims, seek definitions for the
parts of the claims, ang avaluate the claims by looking for well-supported

What Types of Studies Are Used
n Psychological Research?

8 ‘Descriptive Research Consists of Case Studies,
'Observation, and Self-Repart Methods

e study, one kind of deseriptive study, examines an unusual individ-
Usl or an organization. However, the findings of a case study may not gen-
dlize. Fosearchers observe and describe naturally oceurring hehaviers
provide a systematic and objective analysis. Data collected by observa-
':n_must be defined elearly and collected systematically. Surveys, ques-
_ﬂnﬂaires. and interviews can be used to directly ask people about their
t_ha.ughm and behaviors.

26 Descriptive Studies Need to Guard Against Bias
Yeport data may be biased by the respondents’ desire to present
_.Emﬂelves ina particularway (e.g, smart, honest, or both). Bias may alse

oecuyr in the data because the participants are aware that they are being
abserved or because of the observer’s expectations.

2.7 Correlational Studies Describe and Predict

How Variables Are Related
Clorzelatinal studies are used to examine how variables are naturally
related in the real world. These studies cannct e used to establish
causality or the direction of a relationship (ie., which variable caused
changes in the other variable).

2.8 The Experimental Method Controls and Explains

An experiment can demonstrate a causal relationship between variables.
Pxperimenters manipulate one variable, the independent variable, te
determine its effect on another, the dependent variable, Research par-
ticipants are divided into experimental groups and control groups. The
experimental groups experience the independent variable, and the con-
trol groups are used for comparison. In evaluating the data, researchers
must lock for confounds-elements, other than the variables, that may
have affected the results.

2.9 Participants Need to Be Carefully Selected
and Randomly Assigned to Conditions

Researchers sample participants from the pepulation they want to study
(e.g, drivers). They use random sampling when everyone in the popula-
tion is equally likely to participate in the study, a condition that rarely
occurs. To establish causaiity between an intervention and an cutcome,
random assignment must be used. When random assignment is used, all
participants have an equal chance of being assigned to any level of the
independent variable, and preexisting differences between the groups
are controlled. Culturally sensitive research recognizes the differences
among people from different cultural groups and from different language
hackgrounds.

What Are the Ethics Governing
Psychological Research?

2,10 There Are Ethical Issues to Consider in Research
with Hurnan Participants

Ethical research is governed by principles that ensure fair, safe, and

informed treatment of participants. Institutional review boards

(IRBs) judee study proposals to make sure the studies will be ethi-

cally sound.

2.11 There Are Ethical Issues to Consider in Research
with Animals

Research involving nonhuman animals provides useful, although sim-

pler, models of behavior and of genetics. The purpose of such research

may be to learn sbout animals' behavior or to make inferences about

human behavior. Institutional Animal Care and Use Commities




(TAGUC) judges study proposals to make sura the animals wili be treated
propsrly. Researchers must weigh their concerns for individua] animals
against their concernsfor humanity's future. .

2.12 Using Psychology in Your Life: Should You

" Participate in Psychological Research?
Study participants are essential to the research enterprise and must be
treated ethically. Students often enjoy participating in psychological
studies.

How Are Data Analyzed and Evaluated?

2.13 Good Research Requires Valid, Reliable,

and Accurate Data
Data must be meaningfl (valid) and their measurement reliable
(i.e, consistent and stable) and aceurate.

2.14 Descriptive Statistics Provide a Summary

of the Pata
Measures of central tendency (mezn, median, and mode) and variability
areused todescribe data.

Key Terms

215 The Correfation Coefficient Summarizes

the Relationships Between Varfables
A correlation coefficient is a descriptive statistic that describes the
strength and direction of the relaticnship between two variables. Corre-
lations close to zero signify weak relationships. Correlations near +10 or
~1.0 signify strong relaticnships,

216 Inferential Statistics Permit Generalizations
Inferential statistics enable us te decide whether differences between
{wo or more groups are probably just chance variations {suggesting that
the populations the groups were drawn from are the same) or whether
they reflect true differences in the populations being compared. Meta-
analysis combines the results of several studies to arrive at a conclusion,

217 Think Like a Psychologist: Should You Bet on a

Hot Hand?
Although athletes have streaks of better than typical performance, such
unusual paiterns are not greater than would be expected by chance,
People generally are bad at recognizing chance outcomes,
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How Useful Are Data Science Skills?

" As you have likely come to appreciate, designing a study, con-
- dueting it, and analyzing the results are the essence of psycho-
“Jogical research. These skills are routinely used by research
: Iisychologists to describe, prediet, explain, and centrol human
" hehavior. The example used in this chap-
ter is of researchers seeking to detarmine
“the impact of cell phone use on driv-
ing Another example is of researchers
evaluating which treatments for psy-
chologlcal disorders are most effective
a5 will be discussed in Chapter 15}, OF
ourse, asking and answering questions
out human behavior is not Limited to
_péychoiogy research, It is also extremely
seful elsewhere, such asin the workplace.
Consider how online retailers, such as Amazon, accu-
ately predict which movies, books, or other items you will
e, Or think aboui how a particular ad targeted to your
iterests pops up in your browser. Amazon, Google, and
ther technology companies can gather enormous amounts
nformation from, our online behavior. By carefully ana-
ing those data, these businesses can determine cor-
ations between our previous purchases, activities, and
wsing history and those of other customers. They use
tinformation to suggest new products we are likely to
hase or activities we might pursue. Google can experi-
ntally determine which ad is more effective by randomly
nting a particuiar ad to some custorners and a differ-
d to others, then comparing “click” rates.

A technology generates more and more data about individ-
| hehavior, fluency in research design and data analysis will
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increasingly be in demand. A 2017 study commissioned by the
Business—Higher Education Forum {(BHEF) and Pricewater-
houseCoopers estimates that by 2020, there will be 272 mit-
lion new openmgs for jobs in “data science” which these
organizations define as “the extraction of
actionable knowledge directly from data
through either a process of discovery, or
hypothesis formulation and hypothesis
tegting.”

In other words, the skills needed for
work in data science overlap with those
identified by the American Psychological
Association (APA) learning goals for psy-
chology majors. The APA refers to these
skills as research design, data analysis, and interpretation. You
have heen introduced to those concepts in this chapter. Psy-
chology majors study them in more depth through requived
courses in research methods and statistics.

The data science skills learned by psychology majors can
be applied to a wide variety of jobs beyond the Weh, Think of a
human resource manager eager to improve work performance,
a hospital administrator determined to reduce the spread of
infections, or a teacher interested in identifying and improv-
ing ways of evaluating learning. All of these workplace settings
requirethe accurate understanding and treatment of data,

The bottom line: As a psychology student, you can develop
anaiytical skills by using and interpreting data. These skills ave
in great demand in the workplace. Taling additional coursesin
research methods and statistics will strengthen data science
kills and employability.




