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CHAPTER OVERVIE W
In this chapter, we introduce the topic of this textbook: research methodology. To
help you see the relevance of this material to your life, we begin with some comments about the usefulness of understanding research methodology. Then we discuss the many ways of acquiring knowledge or finding answers to questions, including the scientific method. Next, we provide a thorough discussion of the
scientific method. The chapter ends with an outline of the research process, or the
way the scientific method is applied to answer a particular question. The research
process provides the framework for the rest of the textbook.

■ ■ Learning Objectives
LO 1 Describe tenacity and intuition as methods of knowing or acquiring knowledge.
LO 2
LO 3
LO 4
LO 5
LO 6
LO 7
LO 8

Identify an example and explain the limitations of each method.
Describe and identify an example of the method of authority and explain its
limitations.
Describe and identify an example of the rational method of acquiring knowledge and
explain its limitations.
Describe and identify an example of the empirical method of acquiring knowledge
and explain its limitations.
Identify and describe the steps of the scientific method.
Define induction and deduction and explain the role of each in the scientific method.
Explain the distinction between a hypothesis and a prediction.
Explain what it means to say that the scientific method is empirical, public, and
objective.
1
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LO 9 Explain the distinction between science and pseudoscience.
LO 10 Describe the difference between qualitative and quantitative research and recognize
examples of each.
LO 11 Identify and describe the steps in the research process.
CHAPTER PRE VIE W
Swearing is a common, almost reflexive, response to pain. Whether you knock
your shin into the edge of a coffee table or smash your thumb with a hammer,
most of us respond with a streak of obscenities. One question, however, is what is
the effect of swearing? Perhaps it focuses attention on the pain, therefore increasing its intensity. Perhaps swearing, which normally is prohibited in public, serves
as a distraction that reduces the pain. This question was addressed in a recent
study (Stephens, Atkins, & Kingston, 2009). The three scientists wanted to answer the question with a public demonstration that could be reviewed and repeated by other scientists all over the world. Specifically, they chose to use the scientific method.
The purpose of this chapter is to introduce the scientific method and the
research process that is used by scientists to seek answers to questions like the one
posed in the opening paragraph. Among other things, the scientific method
requires that each step in the process of answering a question be clearly defined
and publically visible so that others can see and understand exactly what was
done and how the answer was obtained. For example, Stephens et al. (2009) had
to decide how “pain” would be defined and measured. They had to consider the
ethical question of exposing people to pain. They had to determine whether any
benefits from swearing were actually caused by the swear words and not simply
the act of yelling in response to a painful stimulus. They had to describe and document each step in the process so that other people could repeat the same procedure to determine whether the same answer would be obtained. As you will see,
much of this book involves presenting the decisions that must be made and the
options that are available in each step of the research process. The decisions, the
options, and the results obtained by Stephens et al. (2009) are discussed in the following paragraph.
The three researchers conducted an experiment comparing swearing with
other responses to pain. In the study, adult participants were asked to place one
hand in ice-cold water for as long as they could bear the pain. Half of the participants were told to repeat their favorite swear word over and over for as long as
their hands were in the water. The other half repeated a neutral word. The researchers recorded how long each participant was able to tolerate the ice-cold water. After a brief rest, the two groups switched word types and repeated the ice-water
plunge. Thus, all the participants experienced both conditions (swearing and neutral), with half swearing on their first plunge and half on their second. The results
clearly showed that swearing significantly increased the average amount of time
that participants could tolerate the pain.
You should be aware that the exact procedure used by Stephens et al. (2009) is
not the only possibility for addressing the original question. For example, the researchers could have conducted a public opinion survey or held a panel discussion
with a group of doctors and researchers who specialize in pain management. More
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importantly, however, you should realize that the method they chose produced a
relatively clear and unambiguous answer. In particular, can you find any flaw in
their reasoning, any grounds for criticizing what they did, or any basis for questioning their answer to the question? This is one of the fundamental goals of the scientific method: to produce clear, justified answers to the questions that researchers
encounter.

1.1 |

Introduction to Research Methodology
We promise that learning about research methodology will be useful for you.
You may be thinking, “Yeah, right!” “No way!” “You have to be kidding me!”
But consider the following questions.
Does multitasking make you more efficient with your time?
Does having more friends make you less vulnerable to depression?
Are children of divorced parents less likely to be satisfied with their
romantic relationships?
Are girls more likely to cyberbully than boys are?
Does eating cake for breakfast make dieters more likely to stick to their
diets later in the day?
Are adolescents who play violent video games more aggressive than adolescents who do not play violent video games?
Does playing brain games in adulthood make it less likely you will develop Alzheimer’s?
If you find the questions interesting, then you may also be interested in learning how to find the answers. Although there are many different ways to find
answers to questions like these, in this book we focus on the method used by behavioral scientists: the scientific method. The scientific method is considered basic,
standard practice in the world of science. Students in the behavioral sciences (for
example, psychology, sociology, or criminal justice) should understand how this
process works and have some appreciation of its strengths and weaknesses.
Before we launch into our discussion of the specifics of the methods used
in scientific research, we make a few preliminary comments about why an
understanding of research methodology could be important to you. We hope
these remarks pique your interest and, at minimum, open your mind to the
idea that learning about research methodology will be useful to you.

Why Take a Research Methods Course?
Why are you taking this course and reading this textbook? The most straightforward answer is probably, “Because it’s required.” Nationwide, students take
research methods courses because they have to. In addition, most students
view the research methods course as largely irrelevant to their education and
career goals. For years, we have watched students enter our psychology research
methods class resenting the fact that they have to take the course. They chose
to become psychology majors because they wanted to learn about people.
However, Research Methods is not about people, and it is not really about psychology. It is about science.

4
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So why is Research Methods a required course? The simple answer is that
professionals in the behavioral sciences rely on the methods of science to answer questions about human behavior. If you are really curious about human
behavior, then you should also be curious about the process of studying it.
The most direct application of what you learn in this book will come for
those of you who actually become involved in a research study. Students who go
on for graduate study or who work as undergraduate research assistant for a faculty member are likely to participate in designing and conducting research studies. Most of you, however, will probably just be reading research articles or summaries of research as part of your schoolwork or to stay familiar with current
developments in your future occupation. In this case, an understanding of research methods will help you understand and interpret the research of others.
Probably the most pervasive use for the material in this course is to evaluate the claims that appear routinely in all forms of media. Every day, you are
inundated with information from YouTube videos, Web pages, magazines, television, and radio.
“Sexually abused children grow up to become sexual abusers as parents.”
“Drinking a glass of wine each day decreases a person’s risk of heart
disease.”
What do we do with this information? Is any of it even true? An understanding of research methodology will enable you to find the original source and
tease apart the truth so you are not dependent on someone else who may
have a vested interest in swaying your opinion or having you buy a particular
product.
Finally, we should note that scientific research is simply a well-defined procedure for gathering information and answering questions. An understanding
of the scientific method should help you to acquire knowledge and make decisions in your everyday life. Our point is that science provides a carefully developed system for answering questions so that the answers we get are as accurate
and complete as possible.

1.2 |

Methods of Knowing and Acquiring Knowledge
■ ■ Learning Objectives
LO 1 Describe tenacity and intuition as methods of knowing or acquiring knowledge.

Identify an example and explain the limitations of each method.
LO 2 Describe and identify an example of the method of authority and explain its
limitations.
LO 3 Describe and identify an example of the rational method of acquiring knowledge and
explain its limitations.
LO 4 Describe and identify an example of the empirical method of acquiring knowledge
and explain its limitations.
As we indicated at the beginning of this chapter, this textbook focuses on the
use of the scientific method to answer questions. However, the methods used
in scientific research are not the only ones available for answering questions,
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Terms printed in boldface
are defined in the glossary.
Some terms, identified as
key words, are also defined in the text.

D e f i n itio n

and they are not necessarily the most efficient. There are many different ways
of knowing or finding answers to questions. In general, the different ways that
people know, or the methods that people use to discover answers, are referred
to as methods of acquiring knowledge. In this chapter, we examine several
ways of knowing. Eventually, we describe the scientific method, the general approach used by the scientific community to obtain answers.
Methods of acquiring knowledge are ways in which a person can know things
or discover answers to questions.
The rest of this chapter examines several established methods of knowing
and acquiring knowledge. To appreciate the scientific method, we begin with
five nonscientific approaches: the method of tenacity, the method of intuition,
the method of authority, the rational method, and the method of empiricism.
We conclude with a more detailed discussion of the scientific method. As you
will see, the scientific method combines elements from each of the other methods to produce a general question-answering technique that avoids some of
the limitations or pitfalls of other methods. Although the scientific method
tends to be more complicated and more time consuming than the other methods, the goal is to obtain better-quality answers, or at least a higher level of
confidence in the answers. Finally, we warn that the scientific method outlines
a general strategy for answering questions; the specific details of applying the
scientific method to particular problems form the content of the remainder of
the book.

The Method of Tenacity
The method of tenacity involves holding on to ideas and beliefs simply because
they have been accepted as facts for a long time or because of superstition.
Therefore, the method of tenacity is based on habit or superstition. Habit leads
us to continue believing something we have always believed. Often this is referred to as belief perseverance. For example, you’ve probably heard the clichés, “You cannot teach an old dog new tricks” and “Opposites attract.” These
statements have been presented over and over again, and they have been accepted as true. In general, the more frequently we are exposed to statements,
the more we tend to believe them. Advertisers successfully use the method of
tenacity, repeating their slogans over and over, hoping consumers will accept
them as true (and subsequently buy their products). An advertiser’s catchy fastfood jingle exclaiming, “I’m lovin’ it” hopes we do just that and buy more
burgers from them.

D e f i n itio n

In the method of tenacity, information is accepted as true because it has always been believed or because superstition supports it.
The method of tenacity also involves the persistence of superstitions, which
represent beliefs reacted to as fact. For example, everyone “knows” that breaking a mirror will result in 7 years of bad luck, and that you should never walk
under a ladder or let a black cat cross your path. Many sports figures will only
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play a game when wearing their lucky socks or jersey, and many students will
not take an exam without their lucky pencil or hat.
One problem with the method of tenacity is that the information acquired
might not be accurate. With regard to the statement about old dogs not being
able to learn new tricks, the elderly can and do learn (O’Hara, Brooks,
Friedman, Schroder, Morgan, & Kraemer, 2007). With regard to the statement that opposites attract, research shows that people are attracted to people
who are like them (Klohnen & Luo, 2003). Another pitfall of the method of tenacity is that there is no method for correcting erroneous ideas. Even in the
face of evidence to the contrary, a belief that is widely accepted solely on the
basis of tenacity is very difficult to change.

The Method of Intuition
In the method of intuition, information is accepted as true because it “feels
right.” With intuition, a person relies on hunches and “instinct” to answer
questions. Whenever we say we know something because we have a “gut feeling” about it, we are using the method of intuition. For example, at a casino,
if someone puts his money on the number 23 at a roulette table because he
“feels” that number is going to come up, then that person would be using the
method of intuition to answer the question of which number to play. For
many questions, this method is the quickest way to obtain answers. When we
have no information at all and cannot refer to supporting data or use rational
justification, we often resort to intuition. For example, intuition provides answers when we are making personal choices between equally attractive alternatives such as: What should I have for dinner? Should I go out tonight or stay
in? The ultimate decision is often determined by what I “feel like” doing.
Many ethical decisions or moral questions are resolved by the method of intuition. For example, we know that it is wrong to do something because it
does not “feel” right. Part of intuition is probably based on the subtle cues
that we pick up from the people around us. Although we can’t explain exactly
how we know that a friend is having a bad day, something about the way she
moves or speaks tells us that it is true. The predictions and descriptions given
by psychics are thought to be intuitive. The problem with the method of intuition is that it has no mechanism for separating accurate from inaccurate
knowledge.

D e f i n itio n

In the method of intuition, information is accepted on the basis of a hunch or
“gut feeling.”

The Method of Authority
In the method of authority, a person finds answers by seeking out an authority
on the subject. This can mean consulting an expert directly or going to a library or a website to read the works of an expert. In either case, you are relying on the assumed expertise of another person. Whenever you “Google it” or
consult books, people, television, the Internet, or the newspaper to find
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answers, you use the method of authority. Some examples of experts are physicians, scientists, psychologists, professors, stockbrokers, and lawyers.

D e f i n itio n

In the method of authority, a person relies on information or answers from
an expert in the subject area.
For many questions, the method of authority is an excellent starting point;
often, it is the quickest and easiest way to obtain answers. Much of your formal education is based on the notion that answers can be obtained from experts (teachers and textbooks). However, the method of authority has some
pitfalls. It does not always provide accurate information. For example, authorities can be biased. We have all seen examples of conflicting testimony by
“expert witnesses” in criminal trials. Sources are often biased in favor of a
particular point of view or orientation. For example, parents who are having
a problem with their child’s temper tantrums could seek help from an expert.
If they were to ask a psychodynamic psychologist why their child was displaying this behavior, they would probably hear an explanation that involved a
failure to meet the child’s oral needs. In contrast, if the parents were to consult a behavioral psychologist, the child’s tantrums might be explained as the
result of the parents’ reinforcing of the behavior by giving in to the demands
of the child.
Another limitation of the method of authority is that the answers obtained
from an expert could represent subjective, personal opinion rather than true
expert knowledge. For example, one “expert” reviewer gives a movie a rating
of “thumbs up,” whereas another expert gives the same movie “thumbs
down.” Box 1.1 discusses a historical example of conflict between “expert”
authorities.
An additional limitation of this method is that we assume, by virtue of the
person’s status as an authority, that expertise can be generalized to include the
question we are asking. For example, advertisers often use the endorsements
of well-known personalities to sell their products. When a famous athlete appears on television telling you what soup is more nutritious, should you assume that being an outstanding football player makes him an expert on nutrition? The advertisers would like you to accept his recommendation on
authority. Similarly, when Linus Pauling, a chemist who won the Nobel Prize
for his work on the chemical bond, claimed that vitamin C could cure the
common cold, many people accepted his word on authority. His claim is still
widely believed, even though numerous scientific studies have failed to find
such an effect.
Another pitfall of the method of authority is that people often accept an
expert’s statement without question. This acceptance can mean that people do
not check the accuracy of their sources or even consider looking for a second
opinion. As a result, false information is sometimes taken as truth. In some situations, the authority is accepted without question because the information
appears to make sense, so there is no obvious reason to question it. We would
all like to believe it when the doctor says, “That mole doesn’t look cancerous,”
but you might be better protected by getting a second opinion.

8

CHAPTER ONE

|

Introduction, Acquiring Knowledge, and the Scientific Method

Box 1.1

Conflict Between Science and Authority
The method of authority has a long and, at times,
colorful history in defining truth and disseminating
knowledge. History is filled with instances of clashes
between official authorities and scientists. Sometimes, theological authorities were involved and
scientific pursuit was viewed as a threat to religious
doctrine. Scientists were branded as heretics. For
example, religious doctrine once held that Earth was
at the center of the universe—that all heavenly
bodies revolved around Earth. On the other hand, the
seventeenth-century astronomer Galileo supported
the view of his predecessor Copernicus that Earth
revolved around the Sun (the heliocentric view).
When Galileo discovered, with the aid of a new
telescope, that Jupiter has its own moons that
revolve around it, he knew that the religious doctrine
was faulty. That is, not all objects revolve around
Earth and, therefore, Earth was not the center of the
universe. Needless to say, he continued to support
the view of Copernicus. Consequently, in 1616,
Galileo was condemned by the authorities of the

Catholic Church and threatened with imprisonment if
he ever espoused the heliocentric view again.
Galileo’s viewpoint was so opposed to the religious
dogma of the time that many of his peers would not
even look through his telescope. Lest you worry
about Galileo’s reputation, the Pope vindicated
Galileo in an official statement—in 1992, more than
300 years after his condemnation. Although this is
not a commentary on religious doctrine, it is an
example of how differing values and differing views
of truth and knowledge can clash. Resistance to
scientific inquiry often results when science ventures
into areas traditionally explained by other methods
(authority, intuition, logic, and so on). It is also
important to note that different methods of acquiring
knowledge can lead to vastly different conclusions
about the nature of the universe. Furthermore,
conflict between science and authority is not limited
to events that occurred 300 years ago. For example,
today, there is considerable debate in science and
society about the possible applications of cloning.

People sometimes accept the word of an authority because they have complete trust in the authority figure. In this situation, the method of authority is
often called the method of faith because people accept on faith any information
that is given. For instance, young children tend to have absolute faith in the answers they get from their parents. Another example of faith exists within religions. A religion typically has a sacred text and/or individuals (pastors, imams,
priests, rabbis) who present answers that are considered the final word. The
problem with the method of faith is that it allows no mechanism to test the accuracy of the information. The method of faith involves accepting another’s
view of the truth without verification.

D e f i n itio n

The method of faith is a variant of the method of authority in which people
have unquestioning trust in the authority figure and, therefore, accept information from the authority without doubt or challenge.
As a final pitfall of the method of authority, realize that not all “experts”
are experts. There are a lot of supposed “experts” out there. Turn on the television to any daytime talk show. During the first 45 minutes of the show, in
front of millions of viewers, people haggle with one another: Women complain
about their husbands, estranged parents and teenagers reunite, or two women
fight over the same boyfriend. Then, in the final 15 minutes, the “expert”
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comes out to discuss the situations and everyone’s feelings. These “experts”
are often people who lack the credentials, the experience, or the training to
make the claims they are making. Being called an expert does not make someone an expert.
In conclusion, we should point out that there are ways to increase confidence in the information you obtain by the method of authority. First, you can
evaluate the source of the information. Is the authority really an expert, and
is the information really within the authority’s area of expertise? Also, is the
information an objective fact, or is it simply a subjective opinion? Second, you
can evaluate the information itself. Does the information seem reasonable?
Does it agree with other information that you already know? If you have any
reason to doubt the information obtained from an authority, the best move is
to get a second opinion. If two independent authorities provide the same answer, you can be more confident that the answer is correct. For example, when
you obtain information from an Internet site, you should be cautious about
accepting the information at face value. Do you have previous experience with
the site? Is it known to be reputable? If there is any doubt, it pays to check to
see that other sites are providing the same information.
The methods of tenacity, intuition, and authority are satisfactory for answering some questions, especially if you need an answer quickly and there are
no serious consequences for accepting a wrong answer. For example, these
techniques are usually fine for answering questions about which shoes to wear
or what vegetable to have with dinner. However, it should be clear that there
are situations for which these uncritical techniques are not going to be sufficient. In particular, if the question concerns a major financial decision, or if the
answer could significantly change your life, you should not accept information
as true unless it passes some critical test or meets some minimum standard of
accuracy. The next two methods of acquiring knowledge (and the scientific
method) are designed to place more demands on the information and answers
they produce.

The Rational Method
The rational method, also known as rationalism, involves seeking answers by
logical reasoning. We begin with a set of known facts or assumptions and use
logic to reach a conclusion or get an answer to a question. Suppose a clinical
psychologist wants to know whether a client, Amy, has a fear of darkness. A
simple example of reasoning that might be used is as follows:
All 3-year-old children are afraid of the dark.
Amy is a 3-year-old girl.
Therefore, Amy is afraid of the dark.
In this argument, the first two sentences are premise statements. That is,
they are facts or assumptions that are known (or assumed) to be true. The final
sentence is a logical conclusion based on the premises. If the premise statements
are, in fact, true and the logic is sound, then the conclusion is guaranteed to be
correct. Thus, the answers obtained by the rational method must satisfy the
standards established by the rules of logic before they are accepted as true.
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Notice that the rational method begins after the premise statements have
been presented. In the previous argument, for example, we are not trying to
determine whether all 3-year-old children are afraid of the dark; we simply
accept this statement as true. Similarly, we are not concerned with proving
that Amy is a 3-year-old girl; this statement is also accepted as a fact. Specifically, the rational method does not involve running around making observations and gathering information. Instead, you should think of the rational
method as sitting alone, quietly in the dark, mentally manipulating premise
statements to determine whether they can be combined to produce a logical
conclusion.

Definitions

The rational method, or rationalism, seeks answers by the use of logical
reasoning.
In logical reasoning, premise statements describe facts or assumptions
that are presumed to be true.
An argument is a set of premise statements that are logically combined to
yield a conclusion.
The preceding example (Amy and the dark) demonstrates the rational
method for answering questions, and it also demonstrates some of the limitations of the rational method. Although the logic is sound, there is still a chance
that the conclusion is not true; that is, the real-world child Amy might not be
afraid of the dark. Unless both of the premise statements are true, the conclusion is not necessarily true, even in a valid logical argument. One obvious
problem comes from the universal assumption expressed in the first premise
statement, “All 3-year-old children are afraid of the dark.” Although this statement might be accurate for most 3-year-olds, there is good reason to doubt
that it is absolutely true for all 3-year-olds. Unless the premise statement is absolutely true, we cannot draw any conclusion about Amy. Also, it is possible
that we have been misinformed about Amy’s age. If she is actually 4 years old,
then we cannot draw any logical conclusion about her fear of the dark. In general, the truth of any logical conclusion is founded on the truth of the premise
statements. If any basic assumption or premise is incorrect, then we cannot
have any confidence in the truth of the logical conclusion.
A common application of the rational method occurs when people try to
think through a problem before they try out different solutions. Suppose, for
example, that you have an exam scheduled, but when you are ready to leave for
campus, you discover that your car will not start. One response to this situation is to consider your options logically:
1. You could call AAA, but by the time they arrive and fix the car, you
probably will have missed the exam.
2. You could take the bus, but you do not have the schedule, so you are not
sure if the bus can get you to campus on time.
3. You could ask your neighbor to loan you her car for a few hours.
Notice that instead of actually doing something, you are considering possibilities and consequences to find a logical solution to the problem.

1.2 Methods of Knowing and Acquiring Knowledge   11

The following example is one of our favorite demonstrations of the rational method. As you read through the example, keep in mind that the entire
process of trying to answer the question is based on logical reasoning.
Imagine that you are standing in the doorway of one building on campus and
need to get to another building 100 yards away. Unfortunately, it is pouring rain,
and you have no raincoat or umbrella. Before you step out into the storm, take a
minute to figure out the best strategy to keep yourself as dry as possible. Specifically, should you (a) run as fast as you can from one building to the next, or (b)
walk at a slow and steady pace?
Logically, as you move through the rain, there are two sources of getting wet:
1.
2.

The rain that is falling down on your head and shoulders
The rain in the air in front of you that you walk into as you move forward

Logically, the first source of wetness depends entirely on how long you are
out in the rain. The more time you spend exposed, the more water will fall on
you. On the other hand, the second source is independent of the length of time
you are exposed. If you imagine the rain as suspended in the air, it is easy to see
that your body will sweep a path or tunnel through the rain as you move from one
shelter to another. The amount of rain contained in this tunnel determines how
wet you will get as you move forward. However, this amount will be the same
whether you zip along at 100 miles per hour or walk slowly at 1 mile per hour.
We can now construct a logical argument based on these facts to answer the
original question:
●
●

●

The faster you move, the less rain will fall on you (first source).
The amount of rain you walk into (second source) will be the same whether
you run or walk.
The total amount of rain that hits you is the sum of the two sources.

Therefore, your best bet for keeping as dry as possible is to move as fast as
you can.

In addition to demonstrating an application, the preceding example illustrates another limitation of the rational method. In the example, we assumed
that there were only two sources of wetness. In fact, when you run through the
rain, it is possible to get wet from splashing in puddles or slipping on a wet surface and falling. Because these possibilities were not considered, our conclusion might not be correct. In general, a logical conclusion is only valid for the
specific situation described by the premise statements. If the premise statements are incomplete or do not totally represent the real-world situation, then
the conclusion might not be accurate.
Another limitation of the rational method is that people are not particularly good at logical reasoning. Consider the following argument:
All psychologists are human.
Some humans are women.
Therefore, some psychologists are women.
Many people would view this as a sound, rational argument. However,
this is not a valid argument; specifically, the conclusion is not logically justified
by the premise statements. In case you are not convinced that the argument is
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invalid, consider the following argument, which has exactly the same structure
but replaces psychologists and women with apples and oranges:
All apples are fruits.
Some fruits are oranges.
Therefore, some apples are oranges.
This time, it should be clear that the argument does not logically support
the conclusion. The simple fact that most people have difficulty judging the validity of a logical argument means they can easily make mistakes using the rational method. Unless the logic is sound, the conclusion might not be correct.
In summary, the rational method is the practice of employing reason as a
source of knowledge. Answers obtained using the rational method are not simply accepted as true without verification. Instead, all conclusions are tested by
ensuring that they conform to the rules of logic. Because the rational method
does not involve directly observing or actively gathering information, it has
been said that logic is a way of establishing truth in the absence of evidence. As
you will see in section 1.3, the rational method is a critical component of the
scientific method. In the next section, we examine the opposite approach,
in which we rely entirely on direct observation to obtain evidence to establish
the truth.

The Empirical Method
The empirical method, also known as empiricism, attempts to answer questions by direct observation or personal experience. This method is a product of
the empirical viewpoint in philosophy, which holds that all knowledge is acquired through the senses. Note that when we make observations, we use the
senses of seeing, hearing, tasting, and so on.

Definition

The empirical method, or empiricism, uses observation or direct sensory
experience to obtain knowledge.
Most of you know, for example, that children tend to be shorter than
adults, that it is typically warmer in the summer than in the winter, and that a
pound of steak costs more than a pound of hamburger. You know these facts
from personal experience and from observations you have made.
Many facts or answers are available simply by observing the world around
you: That is, you can use the empirical method. For example, you can check
the oil level in your car by simply looking at the dipstick. You could find out
the weight of each student in your class just by having each person step on a
scale. In many instances, the empirical method provides an easy, direct way
to answer questions. However, this method of inquiry also has some
limitations.
It is tempting to place great confidence in our own observations. Everyday
expressions, such as “I will believe it when I see it with my own eyes” reveal
the faith we place in our own experience. However, we cannot necessarily believe everything we see, or hear and feel, for that matter. Actually, it is fairly
common for people to misperceive or misinterpret the world around them.
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Figure 1.1 illustrates this point with the horizontal-vertical illusion. Most people perceive the vertical line to be longer than the horizontal line. Actually,
they are exactly the same length. (You might want to measure them to convince yourself.) This illustration is a classic example of how direct sensory experience can deceive us.
Although direct experience seems to be a simple way to obtain answers,
your perceptions can be drastically altered by prior knowledge, expectations,
feelings, or beliefs. As a result, two observers can witness exactly the same
event and yet “see” two completely different things. For most students, the following example provides a convincing demonstration that sensory experience
can be changed by knowledge or beliefs.
Suppose you are presented with two plates of snack food, and you are asked to
sample each and then state your preference. One plate contains regular potato
chips, and the second contains crispy, brown noodles that taste delicious. Based
simply on your experience (taste), you have a strong preference for the noodles.
Now suppose that you are told that the “noodles” are actually fried worms.
Would you still prefer them to the chips? The problem here is that your sensory
experience of good taste (the method of empiricism) is in conflict with your longheld beliefs that people do not eat worms (method of tenacity).

It also is possible to make accurate observations but then misinterpret
what you see. For years, people watched the day-to-day cycle of the sun rising
in the east and setting in the west. These observations led to the obvious conclusion that the sun must travel in a huge circle around the earth. Even today,

Fi g u re

1.1

The Horizontal-Vertical Illusion

To most people, the vertical line appears to be longer, even though both lines are
exactly the same length.
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people still speak of the sun “rising” instead of saying that the earth is turning
toward the sun.
Finally, the empirical method is usually time consuming and sometimes
dangerous. When faced with a problem, for example, you could use the empirical method to try several possible solutions, or you could use the rational
method and simply think about each possibility and how it might work. Often, it is faster and easier to think through a problem than to jump in with a
trial-and-error approach. Also, it might be safer to use the rational method or
the method of authority rather than experience something for yourself. For
example, if I wanted to determine whether the mushrooms in my back yard
are safe or poisonous, I would rather ask an expert than try the empirical
method.
In summary, the empirical method is the practice of employing direct observation as a source of knowledge. In the empirical method, evidence or observation with one’s senses is required for verification of information. Note
that the observations can be casual and unplanned, such as when you are simply aware of the world around you. At the other end of the continuum, observations can be systematic and purposeful. As you will see in the next section,
the planned and systematic application of the empirical method is a critical
component of the scientific method.

Summary
As you have seen so far, the scientific method is not the only way to know
the answers or find the answers to questions. The methods of tenacity, intuition, authority, rationalism, and empiricism are different ways of acquiring
knowledge. Table 1.1 provides a summary of these five methods. We should
point out that different people can use different methods to answer the same
question and can arrive at different, or sometimes the same, answers. For
example, if you wanted to know the weight of one of your classmates, you
might have her step on a scale (empirical method), simply ask how much she
weighs (method of authority), or compare her physical size to your own and
calculate an estimated weight relative to how much you weigh (rational
method).

T ab l e

1.1

Summary of Nonscientific Methods of Acquiring Knowledge
Method

Way of Knowing or Finding Answer

Tenacity

From habit or superstition

Intuition

From a hunch or feeling

Authority

From an expert

Rationalism

From reasoning; a logical conclusion

Empiricism

From direct sensory observation
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The Scientific Method
■ ■ Learning Objectives
LO 5
LO 6
LO 7
LO 8

Identify and describe the steps of the scientific method.
Define induction and deduction and explain the role of each in the scientific method.
Explain the distinction between a hypothesis and a prediction.
Explain what it means to say that the scientific method is empirical, public, and
objective.
LO 9 Explain the distinction between science and pseudoscience.
The scientific method is an approach to acquiring knowledge that involves formulating specific questions and then systematically finding answers. It is a
method of acquiring knowledge—scientists seek answers to the questions they
devise. The scientific method contains many elements of the methods previously discussed. By combining several different methods of acquiring
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knowledge, we hope to avoid the pitfalls of any individual method used by itself. The scientific method is a carefully developed system for asking and answering questions so that the answers we discover are as accurate as possible.
In the following section, we describe the series of steps that define the scientific
method.

The Steps of the Scientific Method
Step 1: Observe Behavior or Other Phenomena
The scientific method often begins with casual or informal observations. Notice that it is not necessary to start with a well-planned, systematic investigation. Instead, simply observe the world around you until some behavior or
event catches your attention. For example, the authors of the swearing study
described in the Chapter Preview observed (themselves or others) swearing in
response to pain. Based on their observations, they began to wonder whether
the swearing has any effect on the experience of pain.
It is also possible that your attention is caught by someone else’s observations. For example, you might read a report of someone’s research findings (the
method of authority), or you might hear others talking about things they have
seen or noticed. In any event, the observations catch your attention and begin
to raise questions in your mind.
At this stage in the process, people commonly tend to generalize beyond
the actual observations. The process of generalization is an almost automatic
human response known as induction, or inductive reasoning. In simple terms,
inductive reasoning involves reaching a general conclusion based on a few specific examples. For example, suppose that you taste a green apple and discover
that it is sour. A second green apple is also sour, and so is the third. Soon, you
reach the general conclusion that all green apples are sour. Notice that inductive reasoning reaches far beyond the actual observations. In this example, you
tasted only three apples, and yet you reached a conclusion about the millions
of other green apples that exist in the world. The researchers in the swearing
study probably witnessed only a small number of people swearing, but quickly
generalized their observations into the conclusion that swearing is a common,
almost universal, response to pain.

D e f i n itio n

Induction, or inductive reasoning, involves using a relatively small set of specific observations as the basis for forming a general statement about a larger
set of possible observations.

Step 2: Form a Tentative Answer or Explanation (a Hypothesis)
This step in the process usually begins by identifying other factors, or
variables, that are associated with your observation. For example, what other
variables are associated with pain and swearing? You can identify variables
based on common sense, or by doing background research in the library or on
the Internet. (The process of conducting background research is presented in
Chapter 2.)
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D e f i n itio n

Variables are characteristics or conditions that change or have different values for different individuals. For example, the weather, the economy, and
your state of health can change from day to day. Also, two people can be different in terms of personality, intelligence, age, gender, self-esteem, height,
weight, and so on.
The observed relationship between pain and swearing might be related to
a variety of other variables. For example, pain can be sharp and temporary like
a pinprick or long lasting like holding your hand in ice-cold water, and it can
come from different sources (self-inflicted or from outside). Similarly, swearing
can depend on the social environment (alone or in a crowded shopping mall)
and probably is related to gender and personality. It also is possible that there
is nothing unique about using obscenities; it may be that the simple act of yelling is enough to reduce the experience of pain. Any of these variables could influence the relationship between pain and swearing and could be part of an explanation for the relationship. Consider the following possibilities:
1. Swearing in response to pain is more common when the pain is self-inflicted than when it comes from an external source.
2. Swearing in response to pain is more acceptable and, therefore, more
common for males than it is for females.
3. Swearing in response to pain is directly related to the intensity of the pain.
Next, you must select one of the explanations to be evaluated in a scientific
research study. Choose the explanation that you consider to be most plausible,
or simply pick the one that you find most interesting. Remember, the other explanations are not discarded. If necessary, they can be evaluated in later studies. The researchers in the actual study, however, were simply interested in the
effect of swearing on the experience of pain and posed the general explanation:
Swearing is a common response to pain because the act of swearing alters
the experience and decreases the sensation of pain.
At this point, you have a hypothesis, or a possible explanation, for your
observation. Note that your hypothesis is not considered to be a final answer.
Instead, the hypothesis is a tentative answer that is intended to be tested and
critically evaluated.

D e f i n itio n

In the context of science, a hypothesis is a statement that describes or explains a relationship between or among variables. A hypothesis is not a final
answer but rather a proposal to be tested and evaluated. For example, a researcher might hypothesize that there is a relationship between personality
characteristics and cigarette smoking. Or another researcher might hypothesize that a dark and dreary environment causes winter depression.

Step 3: Use Your Hypothesis to Generate a Testable Prediction
Usually, this step involves taking the hypothesis and applying it to a specific,
observable, real-world situation. For a hypothesis stating that swearing reduces the experience of pain, one specific prediction is that participants should
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be less responsive to occasional painful stimuli (pinpricks or mild shocks) when
they are swearing than when they are not swearing. An alternative prediction
is that participants should have an increased tolerance for pain when they are
swearing than when they are not swearing.
Notice that a single hypothesis can lead to several different predictions and
that each prediction refers to a specific situation or an event that can be observed and measured. Figure 1.2 shows our original hypothesis and the two
predictions that we derived from it. Notice that we are using logic (rational
method) to make the prediction. This time, the logical process is known as deduction, or deductive reasoning. We begin with a general (universal) statement
and then make specific deductions. In particular, we use our hypothesis as a
universal premise statement and then determine the conclusions or predictions
that must logically follow if the hypothesis is true.

D e f i n itio n

Note that induction involves an increase from a
few to many, and deduction involves a decrease
from many to a specific
few.
induction 5 increase
deduction 5 decrease

Deduction, or deductive reasoning, uses a general statement as the basis for
reaching a conclusion about specific examples.
Induction and deduction are complementary processes. Induction uses
specific examples to generate general conclusions or hypotheses, and deduction
uses general conclusions to generate specific predictions. This relationship is
depicted in Figure 1.3.

Original Hypothesis
Swearing reduces the experience
of pain.

Prediction #1

Prediction #2

Participants should be
less responsive to pain
when swearing than when
not swearing.

Participants should
have an increased tolerance
for pain when swearing
than when not swearing.

Fi g u re

1.2

Two Testable Predictions Derived from a General Hypothesis
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Set of All Possible Cases

INDUCTION

DEDUCTION

Generalize from a small
set of specific examples
to the complete set of all
possible examples.

Predict a small set of
specific examples from a
general statement about the
complete set of all possible
examples.

I ate three green apples
and all were sour.
Therefore, all green
apples are sour.

Fi g u re

1.3

All green apples are sour.
Therefore, if I eat a green
apple it will be sour.

A Few Specific Cases

Examples of Induction and Deduction

Inductive reasoning uses a few limited observations to generate a general hypothesis.
Deductive reasoning uses a general hypothesis or premise to generate a prediction
about specific observations.

Also notice that the predictions generated from a hypothesis must be
testable—that is, it must be possible to demonstrate that the prediction is either
correct or incorrect by direct observation. Either the observations will provide
support for the hypothesis or they will refute the hypothesis. For a prediction
to be truly testable, both outcomes must be possible.

Step 4: Evaluate the Prediction by Making Systematic, Planned
Observations
After a specific, testable prediction has been made (the rational method), the
next step is to evaluate the prediction using direct observation (the empirical
method). This is the actual research or data collection phase of the scientific
method. The goal is to provide a fair and unbiased test of the research hypothesis by observing whether the prediction is correct. The researcher must be
careful to observe and record exactly what happens, free of any subjective interpretation or personal expectations. In the swearing study, for example, the
researchers created a painful experience by having participants plunge one
hand into ice-cold water and then measured pain tolerance by recording how
long each participant was able to withstand the pain. In one condition, participants repeated a swear word during the experience and in a second condition
they repeated a neutral word. The researchers compared the amount of time
that the pain was tolerated in the two conditions. Notice that the research
study is an empirical test of the research hypothesis.

Step 5: Use the Observations to Support, Refute, or Refine the Original
Hypothesis
The final step of the scientific method is to compare the actual observations
with the predictions that were made from the hypothesis. To what extent do
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the observations agree with the predictions? Some agreement indicates support
for the original hypothesis, and suggests that you consider making new predictions and testing them. Lack of agreement indicates that the original hypothesis was wrong or that the hypothesis was used incorrectly, producing faulty
predictions. In this case, you might want to revise the hypothesis or reconsider
how it was used to generate predictions. In either case, notice that you have circled back to Step 2; that is, you are forming a new hypothesis and preparing to
make new predictions. In the swearing study, for example, the researchers
found greater pain tolerance (longer times) in the swearing condition than in
the neutral-word condition. This result provides support for the original hypothesis and indicates that swearing is a factor to be considered in
explaining the experience of pain. Suppose, however, that the results also indicated that some participants showed greater pain tolerance when repeating a
neutral word than when swearing. This result indicates that swearing is not the
entire answer. If the results showed no difference in pain tolerance between the
two conditions, then we must conclude that swearing does not affect the experience of pain. In this case, other factors must be considered, and other hypotheses must be tested.
Notice that the scientific method repeats the same series of steps over
and over again. Observations lead to a hypothesis and a prediction, which
lead to more observations, which lead to another hypothesis, and so on.
Thus, the scientific method is not a linear process that moves directly from a
beginning to an end, but rather is a circular process, or a spiral, that repeats
over and over, moving higher with each cycle as new knowledge is gained
(Figure 1.4).

D e f i n itio n

The scientific method is a method of acquiring knowledge that uses observations to develop a hypothesis, and then uses the hypothesis to make logical
predictions that can be empirically tested by making additional, systematic
observations. Typically, the new observations lead to a new hypothesis, and
the cycle continues.

Other Elements of the Scientific Method
In addition to the basic process that makes up the scientific method, a set of
overriding principles governs scientific investigation. Three important principles of the scientific method are: It is empirical, it is public, and it is
objective.

Science Is Empirical
As you know, when we say that science is empirical, we mean that answers are
obtained by making observations. Although preliminary answers or hypotheses may be obtained by other means, science requires empirical verification. An
answer may be “obvious” by common sense, it might be perfectly logical, and
experts in the field might support it, but it is not scientifically accepted until it
has been empirically demonstrated.
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1.4

Observation

The Process of Scientific Inquiry

The scientific method can be viewed as a circular process or a spiral of steps. Initial observations lead to a hypothesis and a prediction, which leads to more observations and then
to a new hypothesis. This never-ending process of using empirical tests (observations) to
build and refine our current knowledge (hypothesis) is the basis of the scientific method.

However, unlike the method of empiricism we previously examined, the
scientific method involves structured or systematic observation. The structure
of the observations is determined by the procedures and techniques that are
used in the research study. More specifically, the purpose of the observations is
to provide an empirical test of a hypothesis. Therefore, the observations are
structured so that the results either will provide clear support for the hypothesis or will clearly refute the hypothesis. Consider the following question: Do
large doses of vitamin C prevent the common cold?
To answer this question, it would not be sufficient simply to ask people if
they take vitamin C routinely and how many colds they get in a typical season.
These observations are not structured, and no matter what responses are obtained, the results will not necessarily provide an accurate answer to the
question. In particular, we have made no attempt to determine the dosage levels of the vitamin C that individuals have taken. No attempt was made to verify that the illnesses reported were, in fact, the common cold and not some
type of influenza, pneumonia, or other illness. No attempt was made to take
into account the age, general health, or lifestyle of the people questioned
(maybe people who take vitamin C tend to lead generally healthy lives). We
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have made no attempt to reduce the possible biasing effect of people’s beliefs
about vitamins and colds on the answers they gave us. We have made no attempt to compare people who are receiving a specified daily dose of the vitamin with those who are not taking vitamin C or are getting a phony pill (a placebo). We could elaborate further, but you get the general idea.
In the scientific method, the observations are systematic in that they are performed under a specified set of conditions so that we can accurately answer the
question we are addressing. That is, the observations—and indeed the entire
study—are structured to test a hypothesis about the way the world works. If you
want to know if vitamin C can prevent colds, there is a way to structure your observations to get the answer. Much of this book deals with this aspect of research
and how to structure studies to rule out competing and alternative explanations.

Science Is Public
The scientific method is public. By this we mean that the scientific method
makes observations available for evaluation by others, especially other scientists. In particular, other individuals should be able to repeat the same step-bystep process that led to the observations so that they can replicate the observations for themselves. Replication, or repetition of observation, allows
verification of the findings. Note that only public observations can be repeated,
and thus only public observations are verifiable.
The scientific community makes observations public by publishing reports
in scientific journals or presenting their results at conferences and meetings. This
activity is important because events that are private cannot be replicated or evaluated by others. Research reports that appear in most journals have been evaluated by the researcher’s peers (other scientists in the same field) for the rigor and
appropriateness of methodology and the absence of flaws in the study. The report
must meet a variety of standards for it to be published. When you read a journal
article, one thing you will note is the level of detail used in describing the methodology of the study. Typically, the report has a separate “method section” that
describes in great detail the people or animals that were studied (the participants
or subjects of the study, respectively), the instruments and apparatus used to conduct the study, the procedures used in applying treatments and making measurements, and so on. Enough detail should be provided so that anyone can replicate
the same study exactly to verify the findings. The notions of replication and verification are important. They provide the checks and balances for research.
As we shall see, there is a multitude of ways—by error or chance—in
which a study can result in an erroneous conclusion. Researchers can also commit fraud and deliberately falsify or misrepresent the outcome of research studies. As scientists, it is important that we scrutinize and evaluate research reports carefully, and maintain some skepticism about the results until more
studies confirm the findings. By replicating studies and subjecting them to peer
review, we have checks and balances against errors and fraud.

Science Is Objective
The scientific method is objective. That is, the observations are structured so
that the researcher’s biases and beliefs do not influence the outcome of the
study. Science has been called “a dispassionate search for knowledge,” meaning
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that the researcher does not let personal feelings contaminate the observations.
What kind of biases and beliefs are likely to be involved? Often, bias comes
from belief in a particular theory. A researcher might try to find evidence to
support his theory. Because the researcher typically is testing a theory, he could
have an expectation about the outcome of the study. In some cases, expectations can subtly influence the findings.
One way to reduce the likelihood of the influence of experimenter expectation is to keep the people who are making the observations uninformed
about the details of the study. In this case, we sometimes say the researcher is
blind to the details of the study. We discuss this type of procedure in detail
later (see Chapter 3, p. 91).

Science versus Pseudoscience
By now it should be clear that science is intended to provide a carefully developed system for answering questions so that the answers we get are as accurate
and complete as possible. Note that scientific research is based on gathering evidence from careful, systematic, and objective observations. This is one of the
primary features that differentiates science from other, less rigorous disciplines
known as pseudosciences. Pseudoscience is a system of ideas often presented as
science but actually lacking some of the key components that are essential to
scientific research. Theories such as aromatherapy, astrology, and intelligent
design are examples of pseudoscience that are unsupported by empirical evidence. Pseudoscience is common among popular-psychology gurus who write
self-help books and appear on TV talk shows presenting novel systems to solve
your romantic relationship problems, end your episodes of depression, or help
bring a normal life to your autistic child.
Although there is no universally accepted definition of pseudoscience,
there is a common set of features that differentiates science and pseudoscience
(Herbert et al., 2000; Lilienfeld, Lynn, & Lohr, 2004). The following list presents some of the more important differences.
1. The primary distinction between science and pseudoscience is based on
the notion of testable and refutable hypotheses. Specifically, a theory is
scientific only if it can specify how it could be refuted. That is, the theory
must be able to describe exactly what observable findings would demonstrate that it is wrong. If a research study produces results that do not
support a theory, the theory is either abandoned or, more commonly,
modified to accommodate the new results. In either case, however, the
negative results are acknowledged and accepted. In pseudoscience, on the
other hand, the typical response to negative results is to discount them
entirely or to explain them away without altering the original theory. For
example, if research demonstrates that a particular therapy is not effective, the proponents of the therapy often claim that the failure was caused
by a lack of conviction or skill on the part of the therapist—the therapy is
fine, it was simply the application that was flawed.
2. Science demands an objective and unbiased evaluation of all the available evidence. Unless a treatment shows consistent success that cannot
be explained by other outside factors, the treatment is not considered to
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be effective. Pseudoscience, on the other hand, tends to rely on subjective evidence such as testimonials and anecdotal reports of success.
Pseudoscience also tends to focus on a few selected examples of success
and to ignore instances of failure. In clinical practice, nearly any
treatment shows occasional success, but hand-picking reports that
demonstrate success does not provide convincing evidence for an
effective treatment.
3. Science actively tests and challenges its own theories, and adapts the
theories when new evidence appears. As a result, scientific theories are
constantly evolving. Pseudoscience, on the other hand, tends to ignore
non-supporting evidence and treats criticism as a personal attack. As a
result, pseudoscientific theories tend to be stagnant and remain unchanged year after year.
4. Finally, scientific theories are grounded in past science. A scientific
system for teaching communication skills to autistic children is based on
established theories of learning and uses principles that have solid
empirical support. Pseudoscience tends to create entirely new disciplines
and techniques that are unconnected to established theories and empirical evidence. Proponents of such theories often develop their own vaguely
scientific jargon, or describe links to science that suggest scientific
legitimacy without any real substance. Aromatherapy, for example, is
sometimes explained by noting that smells activate olfactory nerves,
which stimulate the limbic system, which releases endorphins and
neurotransmitters. Thus, smells affect your mind and emotions. Note
that a similar argument could be used to justify a claim that clinical
benefits are produced by looking at colored lights or listening to a
bouncing tennis ball.
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The Research Process
■ ■ Learning Objectives
LO 10 Describe the difference between qualitative and quantitative research and recognize
examples of each.
LO 11 Identify and describe the steps in the research process.

Quantitative and Qualitative Research
The primary purpose of this section is to introduce the steps in the research
process. Before we begin that task, however, we should make a distinction between quantitative and qualitative research. Throughout this book, including
the remainder of this chapter, we focus on quantitative research. The term
quantitative refers to the fact that this type of research examines variables that
typically vary in quantity (size, magnitude, duration, or amount). Part of the
research process involves using different methods for measuring variables to
determine how much, how big, or how strong they are (Chapter 3). The results,
or data, obtained from these measurements are usually numerical scores that
can be summarized, analyzed, and interpreted using standard statistical
procedures.
There is, however, an alternative approach to gathering, interpreting,
and reporting information. The alternative is known as qualitative research.
The primary distinction between quantitative and qualitative research is the
type of data they produce. As noted, quantitative research typically produces numerical scores. The result of qualitative research, however, is typically a narrative report (that is, a written discussion of the observations).
Qualitative research involves careful observation of participants (often including interaction with participants), usually accompanied by extensive
note-taking. The observations and notes are then summarized in a narrative
report that attempts to describe and interpret the phenomenon being studied. A qualitative researcher studying depression in adolescents would simply talk with adolescents, asking questions and listening to answers, then
prepare a written narrative describing the behaviors and attitudes that had
been observed. On the other hand, a quantitative researcher would probably
develop a test to measure depression for each participant and then compute
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an average score to describe the amount of depression for different subgroups of adolescents.

D e f i n itio n s

Quantitative research is based on measuring variables for individual participants to obtain scores, usually numerical values, that are submitted to statistical analysis for summary and interpretation.
Qualitative research is based on making observations that are summarized
and interpreted in a narrative report.
Qualitative research is commonly used by social anthropologists, who often immerse themselves in a foreign culture to observe patterns of behavior
that help them to understand and describe the social structure and customs of
a different civilization. Other examples of qualitative research include Dian
Fossey’s observations of mountain gorillas (reported in Gorillas in the Mist,
1983), Thigpen and Cleckley’s detailed description of a woman with multiplepersonality disorder (reported in The Three Faces of Eve, 1957), and Jean
Piaget’s observations of his own children, which formed the basis for his theories of child development. None of these researchers measured individual
scores but rather made more holistic observations of behavior that resulted in
a detailed narrative rather than an average number.
As a final note, we should warn you that the distinction between quantitative and qualitative research is not as simple as numbers versus no numbers. In
fact, the scores obtained in quantitative research occasionally are qualitative
values. For example, a researcher examining the relationship between gender
and color blindness would classify participants according to gender (male/
female) and color blindness (yes/no). Notice that these variables do not produce quantitative measurements—both are qualitative. However, the measurements ultimately are transformed into numbers by computing the percentage
of males who are color blind and comparing that number with the percentage
for females. As a result, this study would be classified as quantitative research.

The Steps in the Research Process
The process of planning and conducting a research study involves using the
scientific method to address a specific question. During this process, the researcher moves from a general idea to actual data collection and interpretation of the results. Along the way, the researcher is faced with a series of decisions about how to proceed. In this section, we outline the basic steps, or
decision points, in the research process. The complete set of steps is also
shown in Figure 1.5. Reading this section should give you a better understanding of the scientific method and how it is used, as well as an overview of
the topics covered in the rest of the book. As a final note, remember that, although research requires a decision about what to do at each stage in the process, there are no absolutely right or wrong decisions. Each choice you make
along the way has disadvantages as well as advantages. Much of the material
in the remainder of the book focuses on the kinds of decisions that need to be
made during the research process and examines the strengths and weaknesses
of various choices.
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1. Find a Research Idea:
Select a Topic and Search the Literature
to Find an Unanswered Question
Identify a general topic that you would like
to explore and review the background
literature to find a specific research
idea or question.

10. Refine or Reformulate Your
Research Idea
Use the results to modify, refine, or expand
your original research idea, or to
generate new ideas.

2. Form a Hypothesis
Form a hypothesis, or tentative answer,
to your research question.

9. Report the Results
Use the established guidelines for format
and style to prepare an accurate and
honest report that also protects the
anonymity and confidentiality of
the participants.

3. Determine How You Will Define &
Measure Your Variables
Identify the specific procedures that will be
used to define and measure all variables.
Plan to evaluate the validity and reliability
of your measurement procedure.

8. Evaluate the Data
Use the appropriate descriptive and
inferential statistics to summarize and
interpret the results.

7. Conduct the Study
Collect the data.

4. Identify the Participants or Subjects
for the Study, Decide How They Will be
Selected, and Plan for Their Ethical
Treatment
Decide how many participants or subjects
you will need, what characteristics they
should have,and how they will be selected.
Also plan for their ethical treatment.

5. Select a Research Strategy
Consider internal and external
validity and decide between an
experimental (cause-effect) and a
descriptive, correlational, or
quasi-experimental strategy.

6. Select a Research
Design
Decide among between-subjects,
within-subject, factorial or
single-subject designs.

Fi g u re

1.5

The Steps in the Research Process
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Step 1: Find a Research Idea: Select a Topic and Search the Literature
to Find an Unanswered Question
The first step in the research process is to find a research idea. This task, discussed in detail in Chapter 2, typically involves two parts:
1. Selecting a general topic area (such as human development, perception,
social interaction, and so on).
2. Reviewing the literature in that area to identify the relevant variables and
find an unanswered question.
You may decide, for example, that you are interested in the topic of obesity
and want to examine the variables that contribute to overeating. Ideas for topics can come from a variety of sources including everyday experience, books,
journal articles, or class work. It is important that a researcher be honestly interested in the chosen topic. The research process can be a long-term, demanding enterprise. Without intrinsic interest to sustain motivation, it is very easy for
a researcher to get tired or bored and give up before the research is completed.
Bear in mind that your general topic area is simply a starting point that
eventually will evolve into a very specific idea for a research study. Your final
research idea will develop as you read through the research literature and discover what other researchers have already learned. Your original topic area
will guide you through the literature and help you to decide which research
studies are important to you and which are not relevant to your interests. Eventually, you will become familiar with the current state of knowledge and can
determine which questions are still unanswered. At this stage, you will be
ready to identify your own research question. In Chapter 2, we discuss the task
of searching through the research literature to find an idea for a research study.
As you become familiar with an area of research, you will learn the different variables that are being investigated and get some ideas about how those
variables are related to each other. At this point, you should be looking for an
unanswered research question.
Occasionally, finding an unanswered question is very easy. Published research reports often include suggestions for future research, or identify limitations of the studies they are reporting. You are welcome to follow the suggestions or try to correct the limitations in your own research. More often,
however, the unanswered question is the result of critical reading. As you read
a research report, ask yourself why the study was done a certain way. If the
study only used participants from middle-class families, perhaps the researchers suspected that family income might influence the results. Ask what might
happen if some characteristics of the study were changed. For example, if the
study examined eating behavior in restaurants, would the same results apply to
eating at home?
In some situations, the research question may simply ask for a description
of an individual variable or variables. For example, a researcher might be interested in the sleeping habits of college students. How much sleep do college students typically get? What time do they get up each day? More often, however,
the research question concerns a relationship between two or more variables.
For example, a researcher may want to know whether there is a relationship
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between portion size and the amount of food that people eat. Does serving
larger portions cause an increase in food consumption?

Step 2: Form a Hypothesis
If your unanswered question simply asks for a description of a variable or variables, you can skip this step and go directly to Step 3 of the research process.
However, if your question concerns the relationship between variables, the
next task is to form a hypothesis, or a tentative answer to the question. For example, if your question is whether serving larger portions leads to overeating,
a hypothesis could be stated as follows: Increasing portion size will cause an
increase in the amount of food eaten.
When you are selecting an answer to serve as your hypothesis, you should
pick the answer that seems most likely to be correct. Remember, the goal of the
research study is to demonstrate that your answer (your hypothesis) is correct.
The likelihood of a hypothesis being correct is often based on previous research results. If similar research has demonstrated the importance of one specific variable, it is likely that the same variable will be important in your own
study. It is also possible that you can develop a logical argument supporting
your hypothesis. If you can make a reasonable argument for your hypothesis,
then it is likely that the hypothesis is correct.

Step 3: Determine How You Will Define and Measure Your Variables
Later in the research process, the hypothesis will be evaluated in an empirical
research study. First, however, you must determine how you will define and
measure your variables. Suppose, for example, that your hypothesis says that
watching violence on television leads to more aggressive behavior. Also suppose that you have decided to evaluate this hypothesis using a group of preschool children as your participants. Thus, your hypothesis predicts that if we
observe a group of preschool children, we should see that those who watch
more television violence are more aggressive than those who watch less television violence. Before we can evaluate this prediction, however, we need to determine how we will distinguish between more and less television violence, and
distinguish between more and less aggression. Specifically, we must decide exactly how we will define and measure television violence, and exactly how we
will define and measure aggressive behavior. The variables identified in the research hypothesis must be defined in a manner that makes it possible to measure them by some form of empirical observation. These decisions are usually
made after reviewing previous research and determining how other researchers
have defined and measured their variables.
By defining our variables so that they can be observed and measured, we
are continuing to transform the hypothesis (from Step 2 of the research process) into a specific, well-defined research study based on empirical observations. Notice that this step is necessary before we can evaluate the hypothesis
by actually observing the variables. The key idea is to transform the hypothesis
into an empirically testable form.
You should also realize that the task of determining exactly how the variables
will be defined and measured often depends on the individuals to be measured.
For example, you would certainly measure the aggressive behavior of a group of

30

CHAPTER ONE

|

Introduction, Acquiring Knowledge, and the Scientific Method

preschool children very differently from the aggressive behavior of a group of
adults. The task of defining and measuring variables is discussed in Chapter 3.

Step 4: Identify the Participants or Subjects for the Study, Decide
How They Will be Selected, and Plan for Their Ethical Treatment
To evaluate a hypothesis scientifically, we first use the hypothesis to produce a
specific prediction that can be observed and evaluated in a research study. One
part of designing the research study is to decide exactly what kind of individuals will participate, determine how many individuals you will need for your research, and plan where and how to recruit them. If the individuals are human,
they are called participants. Nonhumans are called subjects.

D e f i n itio n

The individuals who take part in research studies are called participants if
they are human, and subjects if they are nonhuman.
At this point, it is the responsibility of the researcher to plan for the safety
and well-being of the research participants and to inform them of all relevant
aspects of the research, especially any risk or danger that may be involved. Ethical considerations also include determining the procedure that you will use to
recruit participants. For example, you may decide to offer some payment or
other compensation for participation but you must be careful that you do not
entice or coerce individuals who normally would not participate. Finally, we
should note that ethical considerations often interact with your choice of participants. Specifically, ethics may influence your decision about which individuals to select. For example, the swearing study described in the Chapter Preview
was ethically obliged to use adult participants. Most people would consider it
unethical to use young children in a study that involved shouting obscenities.
On the other hand, the individuals you select may affect your ethical decisions.
For example, a research study using young children or other vulnerable groups
places a stronger obligation on the researcher than would exist with adult participants who are more capable of caring for their own well-being. The issue of
ethical treatment for participants and subjects is discussed in Chapter 4.
In addition, you must decide whether you will place any restrictions on the
characteristics of the participants. For example, you may decide to use preschool children. Or you may be more restrictive and use only 4-year-old boys
from two-parent, middle-income households who have been diagnosed with a
specific learning disability. Be aware, however, that you are also defining limitations for generalizing the results of the study. For example, if you choose to
use a sample of 50 college students, then you are justified in generalizing the
results to other college students but not to different populations. Different
ways to select individuals to participate in research are discussed in Chapter 5.
Notice that when you have completed Steps 3 and 4 you have created a specific research study that will test the original hypothesis from Step 2 of the research process. Specifically, you have specified exactly how the variables will
be defined and measured, and described exactly who will be observed and
measured. Ultimately, the research study will test the original hypothesis by actually making the observations.

1.4 The Research Process   31

Step 5: Select a Research Strategy
Choosing a research strategy involves deciding on the general approach you
will take to evaluate your research hypothesis. General research strategies are
introduced in Chapter 6 and discussed in Chapters 7, 10, 12, and 13. The
choice of a research strategy is usually determined by one of two factors:
1. The type of question asked: Consider, for example, the following two
research questions:
Is there a relationship between sugar consumption and activity level for preschool
children?
Will increasing the level of sugar consumption for preschool children cause an
increase in their activity level?

At first glance, it may appear that the two questions are actually the same.
In terms of research, however, they are quite different. They will require different research studies and may produce different answers. Consider the following two questions:
Is there a relationship between intelligence and income for 40-year-old men?
Will increasing the salary for 40-year-old men cause an increase in their IQ scores?

In this case, it should be clear that the two questions are not the same and
may lead to different conclusions. The type of question that you are asking can
dictate the specific research strategy that you must use.
2. Ethics and other constraints: Often, ethical considerations—discussed in
Chapter 4—or other factors, such as equipment availability, limit what
you can or cannot do in the laboratory. These factors often can force you
to choose one research strategy over another.

Step 6: Select a Research Design
Selecting a research design involves making decisions about the specific methods and procedures you will use to conduct the research study. Does your research question call for the detailed examination of one individual, or would
you find a better answer by looking at the average behavior of a large group?
Should you observe one group of individuals as they experience a series of different treatment conditions, or should you observe a different group of individuals for each of the different treatments? Should you make a series of observations of the same individuals over a period of time, or should you compare the
behaviors of different individuals at the same time? Answering these questions
will help you determine a specific design for the study. Different designs and
their individual strengths and weaknesses are discussed in Chapters 8, 9, 10,
11, and 14.

Step 7: Conduct the Study
Finally, you are ready to collect the data. But now you must decide whether the
study will be conducted in a laboratory or in the field (in the real world). Will
you observe the participants individually or in groups? In addition, you must
now implement all your earlier decisions about manipulating, observing, measuring, controlling, and recording the different aspects of your study.
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Step 8: Evaluate the Data
Once the data have been collected, you must use various statistical methods to
examine and evaluate the data. This involves drawing graphs, computing
means or correlations to describe your data, and using inferential statistics to
help determine whether the results from your specific participants can be generalized to the rest of the population.

Step 9: Report the Results
One important aspect of the scientific method is that observations and results
must be public. This is accomplished, in part, by a written report describing
what was done, what was found, and how the findings were interpreted.
Two reasons to report research results are: (1) the results become part
of the general knowledge base that other people can use to answer questions or
to generate new research ideas, and (2) the research procedure can be replicated or refuted by other researchers.

Step 10: Refine or Reformulate Your Research Idea
Most research studies generate more questions than they answer. If your results support your original hypothesis, it does not mean that you have found a
final answer. Instead, the new information from your study simply means that
it is now possible to extend your original question into new domains or make
the research question more precise. Typically, results that support a hypothesis
lead to new questions by one of the following two routes:
1. Test the boundaries of the result: Suppose your study demonstrates that
higher levels of academic performance are related to higher levels of
self-esteem for elementary school children. Will this same result be found
for adolescents in middle school? Perhaps adolescents are less concerned
about respect from their parents and teachers and are more concerned
about respect from peers. Perhaps academic success is not highly valued
by adolescents. In this case, you would not necessarily expect academic
success to be related to self-esteem for adolescents. Alternatively, you
might want to investigate the relationship between self-esteem and
success outside academics. Is there a relationship between success on the
athletic field and self-esteem? Notice that the goal is to determine
whether your result extends into other areas. How general are the results
of your study?
2. Refine the original research question: If your results show a relationship
between academic success and self-esteem, the next question is, “What
causes the relationship?” That is, what is the underlying mechanism by
which success in school translates into higher self-esteem? The original
question asked, “Does a relationship exist?” Now you are asking, “Why
does the relationship exist?”
Results that do not support your hypothesis also generate new questions.
One explanation for negative results (results that do not support the hypothesis) is that one of the premises is wrong. Remember, for this example, we
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assumed that academic success is highly valued and respected. Perhaps this is
not true. Your new research question might be, “How important is academic
success to parents, to teachers, or to elementary school students?”
Notice that research is not a linear, start-to-finish process. Instead, the process is a spiral or a circle that keeps returning to a new hypothesis to start over
again. The never-ending process of asking questions, gathering evidence, and
asking new questions is part of the general scientific method. One characteristic
of the scientific method is that it always produces tentative answers or tentative
explanations. There are no final answers. Consider, for example, the theory of
evolution: After years of gathering evidence, evolution is still called a “theory.”
No matter how much supporting evidence is obtained, the answer to a research
question is always open to challenge and eventually may be revised or refuted.

■ ■ Chapter Summary
At this point, you should review the learning objectives presented at the beginning of each section and be sure that you have mastered each objective.
Most students enroll in a research methodology course because it is required. We hope, however, that you now see that understanding research methodology can be useful. For example, perhaps at some point in your future, you
will conduct a study. In addition, understanding research methodology will
help you understand and evaluate journal articles and descriptions of research.
Furthermore, with so many research findings bombarding us daily, you will be
able to make more informed decisions about those findings and how they may
affect your life. Finally, the type of thinking that a scientist does can be used
anywhere and at any time.
Although this textbook is devoted to discussing the scientific method,
there are other ways of finding answers to questions. The methods of tenacity,
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intuition, authority, rationalism, and empiricism are different ways of
acquiring knowledge. Each method has its strengths and limitations. The scientific method combines the various methods to achieve a more valid way of
answering questions. The scientific method is empirical, public, and
objective.
The scientific method consists of five steps: (1) observation of behavior or
other phenomena; (2) formation of a tentative answer or explanation, called a
hypothesis; (3) use of the hypothesis to generate a testable prediction; (4) evaluation of the prediction by making systematic, planned observations; and (5)
use of the observations to support, refute, or refine the original hypothesis.
The distinction between qualitative and quantitative research is based on
the kind of data that they produce. Qualitative studies tend to produce narrative reports whereas quantitative studies produce numerical data that are evaluated using statistical methods. In this book, we focus on quantitative research. The research process is the way the scientific method is used to answer
a particular question. The ten steps of the research process provide a framework for the remainder of this book.
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