Explaining Behavior

On September 21, 2008, after a day of playing basketball with his
friends, 14-year-old Christopher Cepeda and four of his buddies
began their journey home on foot. Along the way they came to a busy
stretch of Highway 27, where a grassy median separated four lanes of
traffic that sped by at 65 mph. The boys made it safely across the two
northbound lanes and, upon seeing a tan, 1998 Buick sedan approach-
ing in the southbound lane, they paused in the median. Christopher,
distracted as he typed out a text message on his cell phone, never saw
the car and stepped out into its path. The car struck the young teen-
ager, throwing him into the windshield and then onto the pavement.
In spite of the quick response from local emergency crews, Christopher
succumbed to his injuries.

A number of states have enacted laws banning the practice of tex-
ting while driving. Studies have demonstrated that texting while driving
results in a degradation of driving skills (e.g., Drews, Pasupathi, &
Strayer, 2008). Attention has now shifted to the problem of “distracted
walking.” This occurs when a person is so engrossed in doing some-
thing on a cell phone that the distracted person fails to identify poten-
tially dangerous conditions. Sometimes the consequences of walking
while using a cell phone are harmless. cven tunny. For example, a video
posted on YouTube shows a young woman walking in a mall who is so
engrossed in her cell phone that she doesn’t notice a fountain and falls
right into it. We can all laugh at the poor woman’s fate, knowing that
she was not seriously hurt. However, as in the case of Christopher
Cepeda, distracted walking can have tragic consequences.

It seems obvious why texting while walking may lead to acci-
dents: Distracted by the task of reading or composing messages, the
person fails to notice potential dangers such as obstacles in the path-
way or oncoming vehicles. Yet, most of the time, we somehow manage
to engage in a variety of activities while walking—including interact-
ing with a cell phone—without suffering nasty consequences.

Why does cell phone use while walking sometimes lead to acci-
dents but more often does not? Attempting to answer this question,

CHAPTER OUTLI

What Is Science, and What D«

Scientists Do?
Science as a Way of Thinking

How Do Scientists Do Scienc
Basic and Applied Research
Framing a Problem in Scientit
Terms
Learning About Research: Why
Should You Care?

Exploring the Causes of Behav

Explaining Behavior

Science, Protoscience,
Nonscience, and Pseudoscien

Scientific Explanations

Commonsense Explanations
Versus Scientific Explanations
Belief-Based Explanations Vers
Scientific Explanations

f

w2it Scientific Explanations Fe
Faiures Due to Faulty Inferenc
~xplanations

zmergence of New,
ritiicting information

thotls of fnquiry
Bentbresed onf A bl o~ oala
cviethod of Authority

Vhe Rational Method

'sing a Cell Phone While

The Steps of the Research
Process

Sun'm’lary

Key Terms



xplaining Behavior
“HAPTER | « Explaining N |
CHAPT on. Is it simply @ mdlt(l,ll %f Lhat[;] ce? -
, tl-h 11 activities on the cell p O.H? dq che m
rbed in the .1 danger? Does the specific actiy; o "
tenth]king)? Are drugs and alcoho] 4 Factop,
d

s. This is where science ‘
e almost cry out for a‘nswelswith answers that mere;lnd SCi.
i  of us content our Se]\',es. They formulate way t. Y seer,
entists come in. Whereas mﬁsbe kgl speclation: | gbﬂity it Szf 10 det?h
e SCiemiigt?fr?ShWi; bet\z/een L Ei]msiu(l)([ili:: to test those relatizg %
ine clearly the relati -
;Eigaztingyon a cell phone and t}l:eni r(lji(zisgll;gr:;uriosity cpatlld by‘ ot o
This book is about how the to a testable research question apd eventug]
Cepeda accident gets transformed in 0re nalioeh, Ol through th1§ ot
a research study yielding data tha't a e et realm o sci it e
move beyond dinner table speculations

' - specula
we could engage in endless SP

¢ abso
individuals become more abOtice i
thus become less hkely' ton B s o
phone matter (e.g., texting as p

Shipg_
as
ly into
an e
ion,

J S TISTS DO?
WHAT IS SCIENCE, AND WHAT DO SCIENTIS

, : a variety of images in yoyy ming,
The terms science and scientist probgbly‘;zglg:{zbug oat surtounded by bubbling flaslfs
A common image is that 01:l .al ipc:;]stcig 1;10 adiscover 2 curé for SORE dreaded discan,
aAr;?ertlij:i\:;lll;?sc;u\:?;gilclgateti %cientist might be inv'ol'ved in some ggigend;avor that
will threaten humankind. Books, movies, and television hgz g)rOVl e Fsuck
Just think about the classic horror films of the 1940s and s (e.g., Fran
and it is not hard to see where some of thes§ Images come from., .

Although these images may be entertalnlng, they do not. accur _ately capture what
science actually is and what real scientists do. Simply Put, science IS a set of methqu
used to collect information about phenomena in a particular area of interest and build
a reliable base of knowledge about them. This knowledge is acquired via research,
which involves a scientist identifying a phenomenon to study, developing hypotheses,
conducting a study to collect data, analyzing the data, and disseminating the results,
Science also involves developing theories to help better describe explain, and orga-
nize scientific information that i collected. At the heart of any science (psychology
included) is information that is obtained through observation and measurement of
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WHAT IS SCIENCE, AND WHAT DO SCIENTISTS DO?

pharmaceutical companies trying to discover new medications for the diseases tbat
afflict humans. You have scientists who brave the bitter cold of the Arctic to take ice
samples that they can use to track the course of global climate change. You have sci-
entists who sit in observatories with their telescopes pointed to the heavens, searching
for and classifying celestial bodies. You have scientists who sit for hours in carefully
constructed blinds observing and recording the natural behavior of animals in the wild.
You have scientists who work at universities and conduct studies to acquire knowledge
in their chosen fields (e.g., psychology, biology, or physics). In short, science is a
diverse activity involving a diverse group of people doing a wide range of things.
Despite these differences, all scientists have a common goal: to acquire knowledge
through the application of scientific methods and techniques.

Science as a Way of Thinking

It is important for you to understand that science is not just a means of acquiring knowl-
edge: it is also a way of thinking and of viewing the world. A scientist approaches a
problem by carefully defining its parameters, seeking out relevant information, and
subjecting proposed solutions to rigorous testing. The scientific view of the world leads
a person to be skeptical about what he or she reads or hears in the popular media.
Having a scientific outlook leads a person to question the validity of provocative state-
ments made in the media and to find out what scientific studies say about those state-
ments. In short, an individual with a scientific outlook does not accept everything at
face value.

Let’s see how thinking like a scientist might be applied. Imagine that you are hav-
ing difficulty relaxing while taking important exams, resulting in poor performance.
One night while watching television you see an advertisement for something that
might help you relax. According to the advertisement, a new extract of lavender has
been discovered that. when inhaled. will help you relax. There are several testimonials
from users of the product to back up the claims made in the ad. The question is whether
to shell out the money for the lavender scent.

A person who 1s not thinking like a scientist will pull out a credit card and place
the order. A person who is thinking Iike a scientist will question the validity of the
claims made in the ad and make an c¢iiort to [ind out whether the lavender scent w
fact reduce stress and improve performance. This involves taking the time
the effort to track down relevant rescarch on the effectiveness of

illin
and making

aromatherapy, spe-
cifically the effects of lavender scent on stress. Imagine you do a quick literature

search and find an article by Howard and Hughes (2008) that tested the effect of a
lavender scent against a placebo scent (a scent without any purported therapeutic
value) and against no scent on stress responses. Howard and Hughes, you discover,
found that scents had no effect on stress unless participants were specifically led to
expect the scents to have an effect. In short. the effect of the lavender scent could be
explained by expectation effects. So. you decide to save your money.

This is but one example of how thinking like a scientist leads one to question 4 claim
and look for empirical evidence—evidence based on observation or experimentation—
to verify that claim. There are many other situations where thinking like a scientist can
better allow you to evaluate the validity of a claim or a conclusion. For example,
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Another way you could approach this problem is to conduct a coplrolled experi-
ment. You could have participants navigate through a controlled environment whjle
either using or not using a cell phone. If you find that participants bump into more
objects when using a cell phone. you would have verified the effects of distracted

walking on accidents.

QUESTIONS TO PONDER

1. What is science. and what do scientists do?
2. What is meant by the statement that science is a way of thinking” (Explain.)

3. How do scientists obtain knowledge on issues that interest them®
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WHAT IS SCIENCE. AND WHAT DO SCIENTISTS DO?

of basic research is to acquire general information about a phenomenon. with little
emphasis placed on applications to real-world examples of the phenomenon (Yaremko,
Harari. Harrison. & Lynn. 1982). For example. research on the memory process may
be conducted to test the efficacy of interference as a viable theory of forgetting. The
researcher would be interested in discovering something about the forgetting process
while testing the validity of a theoretical position. Applying the results to forgetting in
4 real-world situation would be of less immediate interest.

12t Do

Applieda Kesea

Appli /i The focus of applied research is somewhat different from that of
basic research. Although you may still work from a theory when formulating your
hypotheses. your primary goal is to generate information that can be applied directly
{0 a real-world problem. A study by Jodi Quas and her colleagues (2007) provides a
nice example of an applied study. In a number of criminal and civil trials, children may
be called to testify about something (such as abuse) that may have happened to them.
One concern is that children’s memories may not be as accurate as adult memories or
that it may be easier to implant memories into children than adults. Quas et al. investi-
gated a number of factors that can affect the accuracy of children’s memory. They
found that children who were interviewed multiple times about an event that never
occurred showed greater memory accuracy and less susceptibility to suggestion than
children interviewed once. Results such as these can help law enforcement officers
design interviews for children that will maximize memory accuracy. Further examples
of applied research can be found in the arcas of clinical. environmental. and industrial

psychology (among others).

Overlap Between i3 The distinction between applied and
basic research is not always clear. Some research areas have both basic and applied
aspects. The Quas ct al study provides u good example of research that has both
applied and basic imphications. Thew cecults can inform law enforcement personnel
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EXPLORING THE CAUSES OF BEHAVIOR

exposed to science. When you hear about a new cure for a disease. you are being
exposed to science. When you are persuaded to buy one product over another. you
are being exposed to science. Science. on one level or another. permeates our every-
day lives. To deal rationally with your world. you must be able to analyze critically
the infor'matlon thrown at you and separate scientifically verified facts from unveri-
fied conjecture.

Often_. pqpular media such as television news programs present segments that
appear scientific but on further scrutiny turn out to be flawed. One example was a seg-
ment on the ABC television news show 20/20 on sexual functions in women after a
hysterectomy. In the segment. three women discussed their post-hysterectomy sexual
dystungtlon. One woman reported. “It got to the point where I couldn’t have sex. I
mean. it was so painful . . . we couldn’t do it.” The testimonials of the three patients
were backed up by a number of medical experts who discussed the link between hys-
terectomy and sexual dysfunction.

Had you watched this segment and looked no further. you would have come away
with the impression that post-hysterectomy sexual dysfunction is common. After all. all
the women interviewed experienced it. and the experts supported them. However. your
impression would not be correct. When we examine the research on post-hysterectomy
sexual functioning. the picture is not nearly as clear as the one portrayed in the 20/20
segment. In fact. there are studies showing that after hysterectomy. women may report
an improvement in sexual function (Rhodes. Kjerulff. Langenberg. & Guzinski, 1999).
Other studies show that the type of hysterectomy a woman has undergone makes a
difference. If the surgery involves removing the cervix (a total hysterectomy), there is
more sexual dysfunction after surgery than if the cervix is left intact (Saini. Kuczynski.
Gretz, & Sills. 2002). Finally. the Boston University School of Medicine's Institute for
Sexual Medicine reports that of 1.200 women seen at its Center for Sexual Medicine,
very few of them complained of post-hysterectomy sexual dysfunction (Goldstein,
2003).

As this examples suggests. whether you plan a career in research or not, it is to
vour benefit to learn how research 1s done. This will put you in a position to evaluate
information that you encounter that 1s supposedly based on “science.”

XPLORING
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about the Christopher Cepeda case, you might ah.ready have begun to quder about the
factors that contribute to distraction-related accidents. As we describe in Chapter 3
“scouting” can involve considering many sgurcese. o

The second step that Cialdini identifies 15 “trapping. After you have ld.ennfied a
problem that interests you, the next thing to do is identify the facto.rs that might affect
the behavior that you have scouted. Then, much like a hunter closing in on prey, yoy
systematically study the phenomenon and identify the factors that are crucial to
explaining that phenomenon. For example, after wondering whether talking on a cell
phone while walking causes accidents, you could set up an experiment to test this. You
could have participants walk through a building over a predesignated route. Participants
in one condition would walk through the building while talking on a cell phone, and
participants in another would do the task without talking on a cell phone. You could
record the number of times a participant bumps into objects while walking through the
building. If you find that participants talking on a cell phone bump into more objects
thap those not talking on a cell phone, you have evidence that talking on a cell phone
whllll(ei: walking causes pedestrians to make more potentially dangerous errors while
walking.
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EXPLAINING BEHAVIOR

EXPLAINING BEHAVIOR

Imagine that, after narrowly avoiding being
intersection while texting on your phone, you
and lacking appetite. After a few weeks of

whom you have heard can help alleviate your symptoms. On the day of your appoint-
ment you meet with your new therapist. You begin by mapping out a therapy plan with
your therapist. You and she identify stressful events you have experienced, current
situations that are distressing to you, and events in your past that might relate to your
currept symptoms. Next you identify an incident that is causing you the most distress
(in this case, your near-accident) and your therapist has you visualize things relating to

your 'memory of the event. She also has you try to reexperience the sensations and
emotions related to the accident,

hit by a car when you stepped into an
find yourself depressed, unable to sleep.
feeling miserable, you find a therapist

So far you are pretty satisfied with your therapy session because your therapist is
using techniques you have read about and that are successful in relieving symptoms
like yours. What occurs next, however, puzzles you. Your therapist has you follow her
finger with your eyes as she moves it rapidly back and forth across your field of vision.
Suddenly, she stops and tells you to let your mind go blank and attend to any thoughts,
feelings, or sensations that come to mind. You are starting to wonder just what is going
on. Whatever you come up with, your therapist tells you to visualize and has you fol-

low her finger once again with your eyes. On your way home after the session you
wonder just what the finger exercise was all about.

When you get home. you do some research on the Internet and find that your
therapist was using a technique called Eye Movement Desensitization and
Reprocessing (EMDR) therapy. You read that the eye movements are supposed to
reduce the patient’s symptoms rapidly. Because you did not experience this. you
decide to look into what is known about EMDR therapy. What you find surprises
you. You find a number of websites touting the effectiveness of EMDR. You read
testimonials from therapists and patients claiming major successes using the treat-
ment. You also learn that many chnical psychologists doubt that the eye movements
are a necessary component of the therapy. In response, advocates of EMDR have
challenged critics to prove that EMDR does not work. They suggest that those test-
ing EMDR are not properly trained in the technique. so it will not work for them.
They also suggest that the eye movements are not necessary and that other forms of
stimulation, such as the therapist tapping her fingers on the client’s leg, will work.
You are becoming skeptical. What you want to find is some real scientific evidence
concerning EMDR.

Science, rrotoscienc

We have noted that one goal of science is to develop explanations for behavior. This
goal is shared by other disciplines as well. For example, hi-.'sloriuns may attempt to
explain why Robert E. Lee ordered Pickett’s Charge on the tmz}l day of the Battle of
Gettysburg. Any explanation would be based on reading and interpreting historical
documents and records. However. unless such explanations can be submitted to empir-
ical testing, they are not considered scientific.
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e EX?iZfﬁnce can be a legitimate academic discipline (like philosophy? that
applies systematic techniques to the acquisition of informati.on. For example, phllosq-
phers may differ on what they consider to be ethical behavior and may support their
positions through logical argument. However, they lack any cmpirical test through
which one view or another might be supported, and so the question of what is ethical
cannot be addressed through scientific means.

Pseudoscience is another animal altogether. The term pseudoscience literally
means “false science.” According to Robert Carroll (2006), “pseudoscience i (a]
set of ideas based on theories put forth as scientific when they are not scientific”
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Lihenteld points out that no one criterion from this hist 15 sufficient to classity an idea
or claim as pseudoscientific However. the greater the number of the aforementioned
qualities an idea or claim possesses, the more confident you can be that the idea or
claim is based on pseudoscience and not legitimate science
Rory Coker (2007) provides a nice contrast between a true science and a pseudo-
science. He identifies several crucial differences between science and pseudoscience
that can help you assess whether an idea or clasm is truly scientific or based on pseu-
doscientific beliefs. This contrast 1s shown in Table | | Coker also suggests several
additional characterisiics of pseudoscience First. pseudoscience often 15 unconcerned
with facts and “spouts  dubious [.Cts when necessary. Second, what research 1s con
ducted on an idea or clain s usaal’s sloppy and does not include independent invesu-
gations to check its sources Third pseudoscience inevitably defaults to absurd
explanations when pressed for an explanation of an idea or claim. Fourth, by leaving
out critical facts pseudoscience creates mystenes that are difficult 1o solve. You can
find a full list of these and other characteristics of pseudoscience at www.quackwatch.
org/01QuackeryRelated Topics/pseudo himl
One area in which pseudoscience has become a concern 1s n the treatment of

mental and behavioral disorders (Lilhienfeld. 2015). There 15 ample evidence that
evidence-based treatments have a signmficant. positive etfect on treating disorders. For
example, there is considerable scienufic support for the success of cognitive-behavioral
therapy (Lee & Hunsley. 2015). However, throughout the history of psvchuatry and
chnical psychology. there have been numerous treatments based on litle empirical
evidence or on pseudoscience. such as gluten- free diets to treat autism spectrum disor-
ders (Lilienteld. 2015) Now. you nught be thinking what harm s there iy ing such
teatments” 1 it helps one child with autisme sntitworth P Lalienteld poiits out that
there are two liabilities i adopung ueatinents based on pseudoscience bust. such
treatments may actually cause more harm than good Lilienteld gives the example of
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EXPLAINING BEHAVIOR

and pseudosciemiﬁc explanations that rely more on common sense or faith. Let's take
Jook at how science approaches a question like the effectiveness of EMDR therapy.

EMDR therapy was developed by Francine Shapiro. Shapiro noticed that when
she was experiencing a disturbing thought. her eyes were involuntarily moving rapidly.
She noticed further that when she brought her eye movements under voluntary control
while thinking a traumatic thought. anxiety was reduced (Shapiro. 1989). Based on her
experience. Shapiro proposed EMDR as a new therapy for individuals suffering from
posttraumatic stress disorder (PTSD). Shapiro speculated that traumatic events “upset
the excitatory/inhibitory balance in the brain. causing a pathological change in the
neural elements™ (Shapiro. 1989. p. 216). Shapiro speculated that the eye movements
used in EMDR coupled with traumatic thoughts restored the neural balance and
reversed the brain pathology caused by the trauma. In short, eye movements were
believed to be central to the power of EMDR to bring about rapid and dramatic reduc-
tions in PTSD symptoms.

Shapiro (1989) provided some evidence for the effectiveness of EMDR therapy In
the form of a case study. Based on her research and her case studies, Shapiro con-
cluded that EMDR was a unique. effective new therapy for PTSD. Other researchers
did not agree. They pointed out that Shapiro’s evidence (and evidence provided by
others) was based on flawed research. Because EMDR was rapidly gaining popularity.
it was necessary 1o test rigorously the claims made by advocates of EMDR that eye
movements were essential to successful outcomes. Two researchers. George Renfrey
and C. Richard Spates (1994). tested the claim that eye movements Were a necessary
component of EMDR therapy. Their study provides an excellent example of how sci-
entists go about their business of uncovering true scientific explanations.

In their experiment Renfrey and Spates “deconstructed” the EMDR technique into
its components. Patients with PTSD were randomly assigned to one of three condi-
tions in the study. Some patients vere assigned 1o a standard EMDR condition. Other
patients were assigned 10 an autom qed EMDR condition in which eye movements
were induced by having patents shitt thew eyes back and forth between two alternating
lights. The remaining paticnts Wore assigned 10 @ no eye movement group in which the
patients fixated their eyes on a slationary heht [nall three conditions all of the other
essential elements of EMDE therapy tvisuahzing and thinking about a traumatic
event) were maintained. Measures ol heart rate and anxiety were obtimned from
patents. Rentrey and Spate found that there was no difference between the three
of the measures, leading them o conclude that “eye move

treatment groups on an

ments are not an essential component of the mtervenuon” (Renfrey & Spates, 1994,

p. 238). Subsequent research confirmed this conclusion (Davidson & Parker, 2001)

In contrast
scientific explanations for behavior through the application of the scxenutic method and
specific scientific research designs. just as Renfrey and Spates (1994) did when they
nts in EMDR therapy Scienufic explanations are the only

(0 nonscience and pseudoscience. a lrue science altempts 1o develop

tested the role of eye moveme

ones accepted by scientists because they have a umque blend of characterisucs that sets

them apart from other explanations Let's take a look at those charactenisuces next.

Scientific Explanations Are Empirical ~ An explanauon 1s empirical \f 1t 1s based on
the evidence of the senses. To qualify as «cientific. an explanation must be based on

>d
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Commonsense Explanations Versus Scientific Explanations

During the course of everyday experience, we develop explanations of the events We
see going on around us. Largely, these explanations are based on the limited informa-
tion available from the observed event and what our previous experience has told us 1s
true. These rather loose explanations can be classified as commonsense explanations
because they are based on our own sense of what is true about the world around us. Of
course, scientific explanations and commonsense explanations have something in
common: They both start with an observation of events in the real world. However, the
two types of explanations differ in the level of proof required to support the explana-
tion. Commonsense explanations tend to be accepted at face value, whereas scientific
explanations are subjected to rigorous research scrutiny.

Take the case of Tamir Rice, which occurred in 2015. Rice was a Black 12-year-
old boy who was shot by a White police officer who believed that Rice had a real gun,
when the gun was actually a realistic toy gun. Many in the Black community believed
that the officer’s behavior was racially motivated. The implication was that if Rice had
been White, he would not have been shot by the police officer. That a police officer’s
racial prejudice might make him or her quicker to pull the trigger on a minority suspect
might seem to be a viable explanation for what happened in the Tamir Rice case.
Although this explanation may have some intuitive appeal, several factors disqualify it
as a scientific explanation.

First, the “racism” explanation was not based on careful, systematic observation.
Instead, it was based on what some believe to be true of the relationship between race
and a police officer’s behavior. Consequently, the explanation may have been derived
from biased, incomplete, or limited evidence (if from any evidence at all). Second, it
was not examined to determine its consistency with other available observations.
Third, no effort was made to evaluate it against plausible alternative explanations.
Fourth, no predictions were derived from the explanation and tested. Fifth, no attempt
was made to determine how well the explanation accounted for similar behavior in a
variety of other circumstances. Those who accepted this explanation did so simply

because it appeared to make sense of the police officer’s behavior and was consistent
with their preexisting beliefs about how the police treat Black suspects. Because com-
monsense explanations are not rigorously evaluated, they are likely to be incomplete,
inconsistent with other evidence, lacking in generality, and probably wrong. This is
certainly the case with the “racism” explanation.

Although commonsense explanations may “feel right” and give us a sense that we
understand a behavior, they may lack the power to apply across a variety of apparently
similar situations. To see how commonsense explanations may fail to provide a truly
general account of behavior, consider the following event.

On October 31, 2012, Halloween partygoers in the crowded Madrid Arena in
Spain were having a great time. Suddenly, someone threw firecrackers into the arena.
Partygoers believed that the firecrackers were gunshots and started to flee toward
the one available exit. As the crowd surged forward in their panicked state, three peo-
ple were crushed to death in the stampede. One witness who survived reported, “There
were people screaming. crushed, as security guards tried to pull out those who were
trapped.” As a student of psychology, you may already be formulating explanations for
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EXPLAINING BEHAVIOR

need) lla\fe accepted on faith the truth of their beliefs. You may agree or disagree with
those beliefs. bu.t you should be aware that explanations offered by science and belief-
based explanations are fundamentally different.

Explanations based on belief are accepted because they come from a trusted
sourge or appe;ar to be consistent with the larger framework of belief. No evidence is
1'§qU“'ed' If ev1§ence suggests that the explanation is incorrect, then the evidence is
d1sca‘rded or reinterpreted to make it appear consistent with the belief. For example,
certain I‘CllglOI.IS. hold that Earth was created only a few thousand years ago. The dis-
covery of fossilized remains of dinosaurs and other creatures (apparently millions of
years qld) challenged this belief. To explain the existence of these remains, people
defending the belief suggest that fossils are actually natural rock formations that
resemble bones or that the fossils are the remains of the victims of the Great Flood.
Thus, rather than calling the belief into question, apparently contrary evidence is inter-
preted to appear consistent with the belief.

This willingness to apply a different post hoc (after-the-fact) explanation to recon-
cile each conflicting observation with a belief leads to an unparsimonious patchwork
quilt of explanations that lacks generality, fails to produce testable predictions about
future findings. and often requires that one assumes the common occurrence of highly
unlikely events. Scientific explanations of the same phenomena, in contrast, logically
organize the observed facts by means of a few parsimonious assumptions and lead to
testable predictions.

Nowhere is the contrast between these two approaches more striking than in the
debate between evolutionary biologists and the so-called creation scientists, whose
explanation for fossils was previously mentioned. To take one example, consider the
recent discoveries based on gene sequencing, which reveal the degree of genetic simi-
larity among various species. These observations and some simple assumptions about
the rate of mutation in the genetic material allowed biologists to develop “family trees”
indicating how long ago the various species separated from one another. The trees
drawn up from the gene-sequencing data agree amazingly well with and to a large
degree were predicted by fthe trees assembied from the fossil record. In contrast,
because creationists assume that ail animais alive today have always had their current
form and that fossils represent the remains of animals killed in the Great Flood, their
view could not have predicted relationships found in the genetic material. Instead, they
must invent yet another post hoc explanation to make these new findings appear con-

sistent with their beliefs.

In addition to the differences described thus far, scientific and belief-based expla-
nations also differ in tentativeness. Whereas explanations based on belief are simply
assumed to be true, scientific explanations are accepted because they are consistent
with existing objective evidence and have survived rigorous testing against plausible
alternatives. Scientists accept the possibility that better explanations may turn up or
that new tests may show that the current explanatiqn IS inadequate.'

Scientific explanations also differ from belief-based ex'planatlons in the subject
areas for which explanations are offered. Whereas expla}natlons I?as‘ed on belief may
seek to answer virtually any question, scientific explanations are hrryted to addressing
those questions that can be answered by means of objective observations. For example,
what happens to a person after death and why suffering exists in the world are explained

17
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WHEN SCII
Scientific explanation is preferable to other kinds of explanation when scientific meth-
ods can be applied. Using a scientific approach maximizes the chances of discovering
the best explanation for an observed behavioral phenomenon. Despite the application
of the most rigorous scientific methods, instances do occur in which the explanation
offered by a scientist is not valid. Scientific explanations are sometimes flawed,
Understanding some of the pitfalls inherent to developing scientific explanations will
help you avoid arriving at flawed or incorrect explanations for behavior.

[ailures Due to Faulty Inference
Iliii]anztions may fai(li because developing them involves an inference process. We
D le N\ o 74 o . o »
pmcesc; ;;;1/ ; ;;1?;:0?gestglzndmfel the; causes for the observed behavior. This inference
anger of incorrectly inferrin i '

B i y g the underlying mechanisms

. 97;“)h§ap;;:§$11’of faulty inferenf:e is illustrated in a satirical book by David Macaulay
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trumpets under great pressure. Pitch was controlled by a large silver handle
marked HC. . . . The [other] instrument [the plunger] is probably of the
percussion family. but as yet the method of playing it remains a mystery. lU1s.
however. beautifully crafted of wood and rubber. (Macaulay. 1979, p. 68)

By hypothesizing that various plumbing devices served as ceremonial musical
instruments. Macaulay’s archaeologist has reached a number of inaccurate conclu-
sions. Although the Morel of the Mysteries example is pure fiction. real-life examples
of inference gone wrong abound in science. and psychology is no exception.
R. E. Fancher (1985) described the following example in his book The Intelligence
Men: Makers of the IQ Controversy. During World War 1. the U.S. Army administered
group intelligence tests under the direction of Robert Yerkes. More than 1.75 million
men had taken either the Alpha or Beta version of the test by the end of the war and
provided an excellent statistical sample from which conclusions could be drawn about
the abilities of U.S. men of that era.

The results were shocking. Analysis of the data revealed that the average army
recruit had a mental age of 13 years—3 years below the “average adult” mental age of
16 and only 1 vear above the upper limit for moronity. Fancher described Yerkes's
interpretation as follows: )

Rather than interpreting his results to mean that there was something wrong with
the standard. or that the army scores had been artificially depressed by . . . the
failure 10 re-test most low Alpha scorers on Beta, as was supposed to have been
the case. Yerkes asserted that the “native intelligence™ of the average recruit was
shockingly Jlow. The tests. he sad were “ongimally intended, and now definitely
known. 1o measure native intellectual abihiny. They are to some extent influenced
by educational acquirement. but in the main the soldier’s inborn intelhgence and
not the accidents of environment determined his mental rating or grade.”
Accordingly. avery subsicntie’ proportion of the soldiers in the U.S. Army were

N
'

actually morons (1985

In fact. Yerkes's assertions about the tests Were not in any sense established, and

indeed the data provided evidence against Yerkes's conclusion. For example, poorly

educated recruits from rural at
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recruits. As a result, Yerkes and his followers inappropriately concluded that the aver
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Obviously, this is not an explanation.
ce behavioral scientists to be prone to using pseudoex-
planations. However, even professional behavioral scientists haye proposed “explz.ma.
tions” for behavioral phenomena that are really pseudoexplanations. ¥n a 1970 article,
Martin Seligman proposed a continuum of preparedness to help. explain why an animal
can learn some associations easily (such as between taste and illness) and other asso-
ciations only with great difficulty (such as between taste and electric shock).

According to Seligman’s analysis, the animal may be biologically prepared to leam
some associations (those learned quickly) and contraprepared to learn others (those learned
slowly, if at all). Thus, some animals may have difficulty acquiring an association between
taste and shock because they are contraprepared by evolution to associate the two.

As with the use of instinct to explain aggression, the continuum-of-preparedness
notion seems intuitively correct. Indeed, it does serve as a potentially valid explanation
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for the observed differences in learming rates. But it does not qualify as a true explana-
vjon as it is stated. Refer to Figure 1-1 and substitute “quickly or dowly acquired asso-
ciaton” for “aggressive behavior™ and “continuum of preparedness” for “aggressive
instinct.” As presently stated. the continuum-of-preparedness explanation 1s circular
Animals learn a particular association with difficulty because they are cmlrapn:run‘d
1 learn 1t. How do you know they are contraprepared” You know because they have
difficulty learming

How can you avoid falling into the trap of proposing and acceping preudo-
explanations” When evaluating a proposed explanation. ask vourself whether of not
the researcher has provided independent measures of the behavior of interest {such as
difficulty learning an association) and the proposed explanatory concepl (such as the
contmuum of preparedness). For example. if vou could find an independent measure
of preparedness that does nor involve the animal’s ability to form an association, then
the explanation in terms of preparedness would qualify as a true explanation. It you
can determine the amimal's preparedness only by observing its ability to form a par-
ncular association. the proposed explanation 1s circular. Rather than explaining the
differing rates of learning. the statement actually serves only to define the types of
preparedness

Developing independent measures for the explanatory concept and the behavior to
be explained may not be easy For example. in the continuum-of-preparedness case, it
may take some creative thought 1o develop a measure of preparedness that is indepen-
dent of the observed behavior The same 1 true for the concept of an instinct.

As these examples have illustrated. cven soentific explanations may fail. However.
vou should not conclude that such explanstions are no better than those denived from
other sources Living. behaving organims are complen systems whose observable
workings provide only clues 10 thesr inncr processes. Given the available evidence, you
make your best guess It should not be surprising that these guesses are often wrong
A» these conpectures are evaluated agains! new cvidence, even the fatlures serve to rule
out plausible alternatives and 10 prepare the way for betier guesses. As a result, scienge
has a strong tendency 10 converge on \ il caplanations as research progresses Such
progress in understanding » & hallmurk of the scientiiic method
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WHEN SCIENTIFIC EXPLANATIONS FAIL 21

for the observed differences in learning rates. But it does not qualify as a true explana-
tion as it is stated. Refer to Figure 1-1 and substitute “quickly or slowly acquired asso-
ciation” for “aggressive behavior” and “continuum of preparedness” for “aggressive
instinct.” As presently stated, the continuum-of-preparedness explanation is circular:
Animals learn a particular association with difficulty because they are contraprepared
to learn it. How do you know they are contraprepared? You know because they have
difficulty learning.

Hon can you avoid falling into the trap of proposing and accepting pseudo-
explanations? When evaluating a proposed explanation, ask yourself whether or not
the researcher has provided independent measures of the behavior of interest (such as
difficulty learning an association) and the proposed explanatory concept (such as the
continuum of preparedness). For example, if you could find an independent measure
of preparedness that does not involve the animal’s ability to form an association, then
the explanation in terms of preparedness would qualify as a true explanation. If you
can determine the animal’s preparedness only by observing its ability to form a par-
ticular association, the proposed explanation is circular. Rather than explaining the
differing rates of learning, the statement actually serves only to define the types of
preparedness.

Developing independent measures for the explanatory concept and the behavior to
be explained may not be easy. For example, in the continuum-of-preparedness case, it
may take some creative thought to develop a measure of preparedness that is indepen-
dent of the observed behavior. The same is true for the concept of an instinct.

As these examples have illustrated, even scientific explanations may fail. However,
you should not conclude that such explanations are no better than those derived from
other sources. Living, behaving organisms are complex systems whose observable
workings provide only clues to their inner processes. Given the available evidence, you
make your best guess. It should not be surprising that these guesses are often wrong.
As these conjectures are evaluated against new evidence, even the failures serve to rule
out plausible alternatives and tc prepare the way for better guesses. As a result, science
has a strong tendency to converge on valid explanations as research progresses. Such
progress in understanding is a hallmark of the scientific method.

mation

The Emergence o

Previously, we made the points that humans have a strong need to explain what they
experience and that scientific explanations are tentative. Sometimes science provides
us with a scientific explanation, only to have it called into question when new scien-
tific evidence emerges. The new information requires us to modify what we previously
believed to be true. Unfortunately, humans can be remarkably resistant to modifying
existing beliefs in the face of new evidence. Social psychologists call this phenomenon
belief perseverance. ' !

A good example of belief perseverance was the “science” of cereology, which was
proposed to account for crop circles that appeared most notgbly in England. In an
attempt to explain the crop circles, a whole science developed.mvolving scientists tak-
ing various measurements to help explain where the mysterious circles came from.
Scientists published their results in journals and presented their findings at




METHODS OF INQUIRY

After reading about the Madrid Arena tragedy. you might conduct an Internet search or
call your former social psychology professor in search of information to help explain
the irrational behavior inside the arena. When you use expert sources (whether books or
people). you are using the method of authority. Using the method of authority involves
consulting some source that you consider authoritative on the issue in question (...
consulting books. television. religious leaders. scientists. or the Internet).

Although usetul in the early stages of acquiring knowledge. the method of author-
ity does not always provide valid answers to questions about behavior for at least two
reasons. First. the source that you consult may not be truly authoritative. Some persons
are more than willing to give you their “expert” opinions on any topic. no matter how
little they actually know about it (writers are no exception). Internet sources are par-
ticularly suspect. Anyone can post anything they want on the Internet. Consequently.
vou cannot be certain that information you obtain there is valid. (We cover this issue
in more detail in Chapter 3.) Second, sources often are biased by a particular point of
view. A sociologist may offer a different explanation for the Madrid Arena tragedy
from the one offered by a behaviorally oriented psychologist. For these reasons. the
method of authority by itself is not adequate for producing reliable explanations.

Although the method of authority is not the final word in the search for explanations
of behavior. the method does play an important role in the acquisition of scientific knowl-
edge. Information that you obtain from authorities on a topic can familiarize you with the
problem. the available evidence. and the proposed explanations. With this information,
you could generate new ideas about causes of behavior. However, these ideas must then
be subjected 1o rigorous scientific scrutiny rather than being accepted at face value.

'he Rat

René Descartes proposed n the 17th century that vahid conclusions about the universe
could be drawn through the use of purc reason. a doctrine called rationalism. This

proposal was quite revolutionary at the time because most scholars of the day relied
heavily on the method ui’;mlhur:t_\ to answer questions. Descartes” method began with
skepticism. a willingness to doubt the truth of every beliet. Descartes noted, as an
example. that it was even po yssible 1o doubt the existence of the umverse. What you
perceive. he reasoned. could be an tllusion. Could you prove otherwise’

After establishing doubt. Descartes moved to the next stage of his method: the
wearch for “self-evident truths.” statements that must be true because 1o assume other
wise would contradict logic. Descartes reasoned that if the umverse around him did
not really exist. then perhaps he himself also did not exist. [t was immediately obvious
10 Descartes that this idea contradicted logic—it was self-evidently true that if he did
not exist, he certainly could not be thinking about the question of his own existence.

And it was just as self-evidently truc that he was indeed thinking

These two self-evident truths can be used as assumpnions from which deductive

logic will vield a firm concluston:
Assumption |: Something that thinks must exist
Assumption 2: | am thinking.

Conclusion: 1 exist.

[
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Braithwaite (1953) proposed that the function of a science is to “establish general laws
covering the behavior of the empirical events with which the science in question is
concerned” (p. 1). According to Braithwaite, a science should allow us to fuse together
information concerning separately occurring events and to make reliable predictions
about future, unknown events. One goal of psychology is to estublish general laws of
b.ehav'ior that help explain and predict behavioral events that occur in a variety of
situations.
latedAﬁ;hfel;}%ﬁ] zxi)(ﬁi;z}lltl(())l?z ic:}r] bgh{aymr and general laws cannot be adequately formu-
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piacte o forme Inthe o | the ¢ { [ o diaty oy now fale woalking your
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distrac ot wis o cgepected Cauce of an acoident (O vou mieht even have known some
one who was nearly billed in oan acodent ahile talking on hee cell phone and attempt
iy 1o o iostrect ot the came tme e f the - ORIty might be
rnerprzed v that v begin 1o formulare b ru o he e ot what factors affect the

hehv o vou have obeer ved

Fhiough the procecs of observation vou rdentify + aniables that appear 1o have an
mmportant influence on behavior A variable 1+ any characterisic or quantity that can
take on two o more values For example whether a participant i talking on a cell
phone or not while walking 15 a variable Remember that in order tor something 10 be
considered i vanable 1t must be capable of taking on o1 feasr two values (e g talking
on i cell phone or not talking on a cell phone ) \ characterstic or quantity that takes
ononly one value s known as a constans

formudating {entative I xplanation After wlentifying an interesting phenomenon
to study, your next step s to develop one or more tentative explanations that seem
consistent with your observations In science these tentative explanations often include
a statement of the relationship between two or more vanables That 1v you tentatively
state the nature of the relatonship between vanables that you expect 1o uncover with
vour research. The tentative statement that you offer concerming the relatonship
between your variables of interest 1s called o fyvpothesis [t s important that any
hypothesis you develop he testable with emiprrical research

As an example of tormulatng o b opothesrs connder the issue of the relatonship
between talking on a cell phone cad walking Aft your prehimunary observations. you
nught formulate the followng by pothess A person s more hkely o enter a dangerous
sitwation when talking on acell ohone 1 wn not talking on a cell phone

Notice that the hypothesis Tk ables (talking or not walking on a cell

phone and entering dangerous situatiots by o slalement indicauing the expected rela-
nonship between them [n this case. the relanonship expected 1s that talking on a cell
phone will increase errors on a simulated walking task Research hypotheses often
take the form of a statement of how change«in the value of one variable (talking or not
talking on a cell phone) will atfect the value of the other vanable (number of danger-

ous situations entered ).

&
ping” effects. he was referring to the process of designing empirical research studies o
solate the relationship between the varables chosen for study. Up 1o the point ot
developing a hypothesis. the scienufic method does not ditfer markedly from other
methods of acquiring knowledge Al this point. all you have done 15 w0 denufy a prob-
lem o study and develop a hy pothesis based on some imual observanon The scienutic
method, however. does not stop here. The third step the scienuiic method marks the
point at which the scienuie method ditters trom other methods ot iquiry. Unlike the

I urther Observing and | xperimenting When Cialdini (1994) walked about “trap-

25
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The final step in the scientific method s (p,

an example of this process, imagine that yy,
juals are more Jikely to bump into things while texting on a c||
ained this result, you would probably waflt to explore the phenom.
cnon further: Is texting more distracting than doing something elsg (e.g., conversing)
while walking? A refined research hypothesis might take the following form: A pedes.
(rian will be more likely to entera dangerous situation while texting than when talking
with others in a live conversation.

This process of generating new, more specific hypotheses in the light of previous
results illustrates the refinement process. Often, confirming a hypothesis with 4
research study leads to other hypotheses that expand on the relationships discovered,
explore the limits of the phenomenon under study, or examine the causes for the rela-

Retesting F.xplanations

process of refinement and retesting. AS
found that indivic
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tionship observed.
As you become more familiar with the process of conducting research, you will

find that not all researfh studies produce affirmative results. That 1s, sometimes your
l‘c..\'e;u'ch does not confirm your hypothesis. What do you do then? In some cases, Jou
nughl completely discard your original hypothesis. In other cases, however, you might
revise ;m.d retest your hypothesis. In the latter instance, you are us’ing a strat’egy known
as reresting. Keep in mind that any revised or refined hypothesis must be tesied %
ri gm:;jlusly as w(ils the original hypothesis.
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enon further: Is texting more distracting than doing something else (e.g., conversing)

while walking? A refined research hypothesis might take the following form: A pedes.
i will be more likely to enter a dangerous situation while texting than when talking
with others in a live conversation. B _ _ _

This process of generating new, more specific hypot'hesc-as in the light of previous
results illustrates the refinement process. Often, confirming a hypothesis with a
research study leads to other hypotheses that expand on the relationships discovered,
explore the limits of the phenomenon under study, or examine the causes for the rel
tionship observed.

As you become more familiar with the process of conducting research, you will
find that not all research studies produce affirmative results. That is, sometimes your
research does not confirm your hypothesis. What do you do then? In some cases, you
might completely discard your original hypothesis. In other cases, however, you might
revise and retest your hypothesis. In the latter instance, you are using a strategy know
as retesting. Keep in mind that any revised or refined hypothesis must be tested a8
rigorously as was the original hypothesis.
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METHODS OF INQUIRY

research questions. More than anything, the scientific method will become a way of
seeing the world and approaching research questions. It will allow you to explore
pehavior from a scientific perspective and work toward developing scientific explana-

tions for the behaviors you observe.

The Scientific Method at Work: Using a Cell Phone While Walking

Throughout this chapter, we’ve used the issue of the safety of cell phone use while
walking to illustrate how you might go about developing, testing, and refining a
research hypothesis. As you may have suspected, the question has actually been the
subject of scientific research, and we thought it might be helpful for you to se€ how an
actual research study on this topic was carried out. The study that we chose for our
example was conducted by Katherine Byington and David Schwebel (2013).

Byington and Schwebel (2013) exposed their participants to a virtual environment
(VE) comprising a 180-degree view of busy street and accompanying sounds of birds
and traffic. Participants were asked to step off a “curb” when they felt it safe to cross
the street, and as they did so, an avatar resembling themselves began to cross the street
at a speed matched to participants’ natural walking speed. If a participant stepped off
the curb at the wrong time, the avatar might be hit or nearly hit by a passing vehicle.

Participants were exposed repeatedly to two conditions. In one condition they
attempted to cross the virtual street without distraction. In the other, they attempted to
cross the street while answering e-mailed questions that required them to do some
Internet searching to find the answers. Byington and Schwebel (2013) summarized
their results as follows:

While distracted in the VE, participants looked to the left and right less before
crossing. spent a greater percentage of time looking away from the road, took
longer to initiate crossing when a safe gap was available, and were hit or almost
hit by oncoming vehicles more often. They also waited longer to cross and

missed more safe opportunities to Cross.

The Byington and Schwebel study thus ofters scientific support for our previous spec-
ulation that texting or otherwise interacting with the Internet on a cell phone increases

the dangers inherent in crossing a busy street.

QUESTIONS TO POND!

1. What are the defining characteristics and weaknesses of the method of
authority and the rational method?

2 How are the method of authority and rational method used in science?
3. What are the steps involved in the scientific method?

4. Why is the scientific method preferred in science?

The Steps of the Research Process

Scientists in the field of psychology adhere to the scientific method as the principal
method for acquiring information about behavior. This is true whether the
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rigorously tested against alternative explanations, and developed to provide the most
general account that is applicable over a variety of situations. For these reasons,
scientific explanations tend to be more valid and general than those provided by
common sense.

The goﬂ of the science of psychology is to build an organized body of knowledge
about its subject matter and to develop explanations for phenomena within its domain.
It is imp(?rtant to distinguish between a true science, protoscience, nonscience, and
pseuQO501€nce bc?ca‘use the quality of the information obtained depends on how it is
acquired. The principal method used in a true science to build an organized body of
kmwlgdge .anfi develop scientific explanations is research. Research involves three
steps: identifying a phenomenon to study, discovering information about that phenom-
enon. and developing explanations for the phenomenon. A useful analogy is to think
of science as a hunting trip. First, you scout where you are going to hunt for prey
(analogous to identifying a phenomenon to study). Second, you go hunting to trap your
prey (analogous to discovering information and developing explanations).

Explanations for behavior also are provided by beliefs. Explanations provided by
belief differ from scientific explanations in that they are considered absolutely true,
whereas scientific explanations are always considered tentative. Consequently, when
evidence conflicts with an explanation based on belief, the evidence is questioned.
When evidence conflicts with a scientific explanation, the explanation is questioned.
Although beliefs can provide answers to virtually any question, the scientific method
can address only those questions that can be answered through observation.

Even explanations that sound scientific may fail because relationships are often
inferred from observable events. The danger always exists that inferences are incor-
rect, despite being based on empirical data. An explanation also may fail if you do not
use independent measures of the explanatory concept and the behavior to be explained.
In such cases. you have a pseudoexplanation. which is only a new label for behavior.
Finally. an explanation may fail because new. reliable evidence emerges that contra-
dicts the explanation.

There are many ways to acquire knowledge about behavior. With the method of
authority. you acquire informatior: from sources that you perceive to be expert on your
topic of interest and use the information to develop an explanation for behavior. With
the rational method. you deduce explanations from other sources of information.

Although the method of authority and the rational method play important roles in the
early stages of science. they are not acceptable methods fol"ucql,lil'ing scientific knowl-
edge. The scientific method is the only method accepted for the acquisition of scien-
tific knowledge.

The four major steps of the scientific method are (1) ObschatiOn of a phenome
non. (2) formation of tentative explanations or statements of cause and effect, (3) fur-
ther observation or experimentation o rule out alternative e‘x‘plunali(ms (or both), and
(4) retesting and refinement of the explanations. The‘sucmmc method is also an atti-
tude or a way of viewing the world. The scientist frames problems in terms of the
scientific method.

The scientific method is translated into action by the research process. When per-
formine research. you first choose a technique. Regardless of the technique chosen,
research must follow the guidelines of the scientific method. The science of
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KEY TERMS

scienee belief-based explanation
scientist pseudoexplanation

basic research circular explanation or tautology
apphied research method of authority
confirmation bias rational methodd

protoscience scientific meihod
pseudoscience variable

scientific explanation deductive reasoning
parsimonious explanation

pilot study
commonsense explanations



