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Planning Your Reseorch R
Project |

Before the construction of a building, an architect develops a detailed
set of pians.These plans enable the buiidér to erect a strong,fwell-
_designéd structure. Researchers should be no less detailed and- precise ©
in the planning of a research design. Plans, specifications, cnd desiéri:
All of these serve well the architect, the builder, and the researcher aike

Architectural planning and research planning have much in common. Each requires a concepru-
alization of the overall organization of a projecc and a derailed specificacion of the steps to be
carried our; only after such mericulous planning can work on the project actually begin. For
successful completion, a building requires plans that are clearly conceived and accurately drawn.
A research project should be no less completely conceptualized and precisely detailed.

Planning a General Approach

When we talk about a general serategy for solving a research problem, we are talking abour a
research design. The research design provides the overall structure for the procedures the
researcher follows, che data the researcher collects, and the darta analyses the researcher conducts,
Simply pu, research design is planning. ,

Nothing helps a research effort be successful so much as carefully planning the overall design.
More research effort is wasted by going off half-prepared-—with only a vague set of ideas and
procedures—rchan in any other way. You wil be much more efficient and effective as a rescarcher if
you identify your resources, your procedures, and the forms that your data will cake—always with
the central goal of solving your research problem in mind—ar the very beginning of your project.

The Basic Format of All Research

74

The research process follows a basic format. No matter which academic discipline gives rise to
the research endeavor, the general research procedure is fundamentcally the same. Although you
will sometimes hear people refer to “social science research,” “nursing research,” or “marketing
research,” in fact che search for informacion to solve a problem or to answer & question seldom
fits squarely within the bounds of a single academic discipline.

In planning a research design, the researcher in quest of new knowledge cannot be shackled
by discipline-specific methodological restraints. The course of a research project will frequently
lead the investigator into new and unfamiliar terricories that have historically been associated
with other contenc areas. The sociologist trying to resolve a problem in sociology may come face
to face with problems thac are psychological or economic, The educational researcher exploring
the causes of a learning disability may need to consider the domains of neurophysiology, psycho-
pathology, endocrinology, and family counseling. On the way to finding a solution for a problem
in criminology, the student in criminal justice may venture into the realms of abnormal psychol-
ogy and behavioral genetics. Any good researcher must be edlecric, willing to draw on whacever
sources seem to offer productive methods or evidence for resolving the research problem.

Figure 4.1 presents the basic format for the research process. It is imporrant to note, how-
ever, that a research project does not always follow these steps in the exact sequence depiceed
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~ FIGURE 4.1 ]
The basic format of the
research process 1 A question is posed. - 5 Data! Hard data! And nothing

* In the mind of the researcher, a * but the data!
question arises that has no The researcher collects data that
known resolution. potentially relate to the problem.

2 It’s a matter of words. 6 How do the data fit together?
® The rasearcher converts the * The researcher arrangas the
question fo a clearly stated data into a logical organizational
research problem. structure.
3 It's worth a guess! 7 The data speak!

* The researcher poses a * The researcher analyzes and
temporary hypothesis or series . interprets the data to determine
of hypotheses. their meaning.

4 The search is on! 8 lt'seither...or...

* The researcher searches the * Either the data seemingly
literature for ideas that shed light resolve the research probiem or
on the problemn and for they do not. Either they support
strategies that may help to the hypotheses or they do not.
address it

l

here. Bspecially in the case of qualitative research——an approach we describe lacer in the
chapter—a researcher may order the steps somewhat differently. For instance, in some forms
of qualitative research, the researcher formulates a hypothesis and reads much of the litera-
ture only affer collecting a substantial amount of data (more on this point in Chapter 6).

instead of limiting cheir thinking to departmentalized knowledge, researchers might do
much hetter eo think of problems as arising out of broad generic areas within whose boundaries
all research falls: people, things, records, thoughes and ideas, and dynamics and energy. Let’s
briefly consider some research problems chat may fall within each of these areas.

& Pegple. In chis category are found research problems relating to children, senior citizens,
famities, communities, culeural groups, ancestors, employees, management, mental and
physiological processes, learning, motivation, social and educational problems, crime,
rehabilitation, medical treacments, nutrition, language, religion.

® Things. In this category are found research problems relating to animal and vegerable
life, viruses and bacteria, inanimate objects {rocks, soil, buildings, machines), matter
(molecules, atoms, subatomic matter), stars, galaxies.

¥ Records. In this category are found research problems relating to newspapers, journals,
letters, manuscripts, registers, speeches, interviews, minures, legal documents, financial
and corporate statements, census reports, archeological remains, sketches, drawings,
paintings, music.

B Thoughts and ideas. In this category are found research problems relating to concepts,
theories, perceptions, opinions, beliefs, reactions, issues, semantics, poetry, cartoons,
caricatures.

& Dynamics and energy. In this category are found research problems relating to human interac-
tions, metabolism, chemical reactions, radiation, radio and microwave fransmissions, quan-
tum mechanics, thermodynamics, hydrodynamics, hydrotogic cycles, atomic and nuclear
energy, wave mechanics, armospheric and oceanic energy systems, solar energy, black holes.

We do not incend the preceding lists to be mutually exclusive or all-inclusive. We merely pre-
sent them to give you an idea of the many research possibilities that each category suggests.
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Research Planning versus Research Methodology

Do not confuse overall research planning with research methodology. Whereas the general
approach to planning a research study may be similar across disciplines, the techniques one uses
to collect and analyze data—that is, the methodology—may be specific to a particular academic
discipline. Such is the case because data vary so widely in nature. You cannot deal with a blood
cell in the same way that you deal wich a historical document, and the problem of finding che
sources of Coleridge’s “Kubla Khan” is entirely different from the problem of finding che sources
of radio signals from extragalactic space. You cannot scudy chromosomes with a questionnaite,
and you cannot study attitudes with a microscope. ‘

In planning the research design, therefore, it is extremely important for the researcher not
only to choose a viable research problem but also to consider the kinds of data that an investiga-
tion of the problem will require, as well as reasonable means of collecting and interpreting those
data. Many beginning researchers become so entranced with the glamour of the problem chat
they fail to consider practical issues related to data availability, collection, and interpretation.

Comparing the brain wave patterns of children who are gifted versus those of average ability
may be an engaging project for research, buc consider the following issues:

# Will you be able to find a sufficient number of children who are willing co participate in
the study and whose parents will grant permission for their children to participate?

Do you have an electroencephalograph at your disposal?

If s0, do you have the technical skills to use it?

Are you sufficiently knowledgeable to interpret the electroencepbalographic tracings

you obtain?
If s0, do you know how you would interpret the data and organize your findings so that

you could draw conclusions from them?

" BE®

Unless che answer to all of these questions is yes, it probably is better that you give up this pro-
ject in favor of one for which you have the knowledge, skills, and resources to carry through to
completion. Your research should be practical research, built on precise and realistic planning and
executed within the framework of a clearly conceived and feasible design.

General Criteria for a Research Project

A good research project has four important qualities you can use as criteria in evaluating your
own research plan. Here, briefly, are those qualities.

Universality. The research project should be one that might be carried out by any competent
person. As a researcher, you are a director and producer—an agent whose function is to collec,
organize, and report what the collected data seem to indicate—buc another, equally knowledge-
able individual might take your place and complete the project with essentially the same resulrs.
(We will find an exception to this crirerion later in the chapter, when we discuss the nacure of
dara collection in qualitative research.)

Replication. The research should be repeatable. Any other competent researcher should be
able to take your problem and, collecting data under the same circumnstances and within the
same parameters you have used, achieve results comparable co those you have obrained.

Control. The researcher must in some way isolate, or control, those factors that are central to
the reseacch problem. Control is imporrant for teplication: An experiment should be repeated
under the identical conditions and in the identical way in which it was first carried out. Conerol;
is also impottant for consistency within the research design. For instance, if you want to compare; '
the effects of two different treatments on some other factor, then you should keep everything else 2§
(aside from the specific treacments you are studying) as similar as possible. :
Control is mote easily achieved in some areas than in others. In the physical sciences, fot
example, such factors as temperature, pressure, electrical potential, humidity, and the like
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highly controllabte. Control is more challenging—bur cerrainly possible—in research areas con-

cerned with human behavior.
Conrrol is especially important in experimental research designs. Accordingly, we talk more

about this issue in Chapter 9.

Measurement. The data should be able to be measured in some way. This, again, is often
easily accomplished in the physical sciences. Measurement is typically less precise and less
accurate in the humanities and social sciences. Later in the chaprer we discuss strategies for
enhancing measurement procedures in these areas.

The Nature and Role of Data in Research

What Are Data?

Research is a viable approach to a problem only when data exist to support it. The term daza is
plural (singular is defum) and comes from the past participle of the Lacin verb dare, which means
“to give.” Data are those pieces of information that any particular situation gézes to an observer.

-Researchers must always remember that data are not absolure reality-—the pure, naked Truch

thac underlies all the phenomena we observe. Rather, data are manifestations of that reality. No
one has ever locked upon Truth itself. We are like chose individuals who live in a dungeon,
across the floor of which a beam of sunlight passes. That light gives us an idea of what the sun
must be like, but if we can never behold the sun, we shall never know the difference between it
and the shaft of light on the dungeon floor.}

The researcher is in a factual dungeon. He or she will never be able to see the original source
of the data. For instance, we often see what other people do—rthe behaviors they exhibit, the
things they create, and the effects of their actions on others. But the actual people “inside”™—
those individuals we will never know!

Research seeks, through dara, to discover undetlying truths. Yet such is probably an endless
pursuit. Experienced researchers are constantly aware thar the Truth they most ardently seek is
forever just beyond whar is represenced by the data and, hence, just beyond human grasp. For
instance, the scientist probing the nature of subatomic matter may detect tiny entities that
make up larger bits of matter. Yet the scientist knows, too, that such entities are probably made
up of sub-sub-subentities that beckon yet evade measurement and invesrigarion.

The mind yearns to understand the Truch. To pursue thar goal, we have chosen the pach of
research. But the path always ends at the farthest reaches of the data, which are at the brink of
the canyon in whose depths lies the inaccessible, ultimarte Truth.

Data Are Transient and Ever Changing

Whenever we look at dara analyrticaily, we gain new insights. But at the same vime, we also dis-
cern new problems that demand further research.

- Data are not only elusive but also transient. Data that che researcher is permitted to glimpse
may exist for only a split second. Consider, as an example, a sociologist who plans to conduct a
survey in order to learn about people’s attitudes and opinions in a certain city. The sociologist’s
research assistants begin by administering the survey in a particnlar city block. By the time chey
move on to the next block, the data they have collected are already out of date. Some people in
the previous block who indicated that they held a particular opinion have now changed their
minds and have a somewhat different opinion. They may have seen a television program or heaed
a discussion that has changed it. Some people have moved away, and others have moved in; some

1For readers inrerested in philosophy, our dungeon analogy is based loosely on Plato’s Analogy of the Cave, which he used in
Book VII of The Republic,
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have died, and others have been born. Tomorrow, next week, next year—what we thoughe we
had “discovered” may have changed completely.

Thus is the transient nature of data. We catch merely a fleeting glance of what seems to be
true at one point in time bur is not necessarily true the next. Even the most carefully colleceed
data may have an elusive quality about them; at a later point in time they may have no countet-
part in reality wharsoever. Data are volatile: They evaporate quickly.

Primary Data versus Secondary Data

The researcher’s only perceptions of Truth are various layers of truth-revealing facts. In the layer
closest to the Truch are primary data; these are often che most valid, the most illuminarting, the
most truch-manifesting. Farther away is a layer consisting of secondary data, which are derived
not from the ‘Truth itself, but from the primary data.

Earlier we used the analogy of the researcher as someone who sits in a dungeon and tries to
undetstand rhe sun only by looking at a shaft of sunlight that falls on the floor. This direct beam
of sunlight represents the primary data. Although the shaft is not the sun icself, it has come
directly from che sun. But now imagine that the imprisoned researcher sees the sunlight, not as
a direct beam, but as a pattern of shimmering lighc on the floor. The sunlight (primary data) has
fallen onto a shiny surface and then been reflected—distorted by the imperfections of the shiny
surface—to an image that is in some ways similar but in other ways dissimilar to the original
shaft of light. This reflection of light is secondary data.

As another example, consider the following incident: You sec a car veer off the highway and
into a ditch. You have witnessed the entire event. Afterward, che driver says he had no realiza-
tion that an accident might occur until che car went out of control, Neither you nor the driver
will ever be able to determine the absolute truth undetlying the accident. Did che driver have a
momentary seizure of which he was unaware? Did the car have an impetfection that the damage
from the accident obscured? Were other factors involved that neither of you noticed? The
answers lie beyond an impenetrable barrier. The crue cause of the accident may never be known,
but the things you witnessed, incomplete as they may be, are primary data that emanated
directly from the accident itself.

Now along comes a newspaper reporter who interviews both you and the driver. The
reporter writes an account of the accident for the local paper. When your sister reads the
account in the paper the next morning, she gets, as it were, the sunlight-reflection-on-che-
floor version of the event. The newspaper article provides secondary data. The data are, of
necessity, distorted—perhaps only a lictle, pechaps quire a bit—by the channels of communi-
cation chrough which they must pass to her. The reporter’s writing skills, your sister’s reading
skills, and the inability of language to reproduce every nuance of detail that a firsthand obser-
vation can provide —all of these factors distort what you actually observed.

What we have been saying about data and their relation to Truch is represented by Figure 4.2.
Lying farthest away from the researcher—and, hence, least accessible—is The Realm of Absolute
Truth. It can be approached by the researcher only by passing through two intermediate areas chat
we have labeled The Realm of the Data. Notice that a barrier exists between The Realm of Absolute
Truch and The Region of the Primary Data. Small bits of information leak chrough the barrier and =
manifest chemselves as data, Notice, too, the foggy barrier between The Realm of the Data an
The Realm of the Inquisitive Mind of the Researcher. This barcier is comprised of many things: th
distortions and insensitivities of the human senses, the weaknesses of instrumentation, the inabil
ity of language to communicate thoughrs exactly, the inability of two human beings to witness th
same event and report it in precisely the same way, and so on.

Rescarchers must never forget the overall idea underlying Figure 4.2, Keeping it in min
can prevent them from making exaggerated claims or drawing unwarranted conclusions. Nox
researcher can ever glimpse Absolute Truch, nor can anyone even perceive the data that reflec
that Truth except through impertfect senses and imprecise channels of communication. Such ;
humiliating awareness helps researchers be cautious in the interpretation and reporting o
research findings—for instance, by using such words and phrases as perbaps, it seems, one migh
conclude, it would appear 1o be the case, and the data are consistent with the bypothesis that.
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The Realm of the Inquisitive
Mind of the Researcher ?

el The Barriers of the Human
Senses, Skills in Reading
and Writing, Channels

of Gommunication, etc.

L. The Impenetrable Barrier
Beyond Which Lies the
Absolute Truth and Through
Which the Light of Truth
Shines to lluminate the
Data

THE REALM GF ABSOLUTE TRUTH

Criteria for the Admissibility of Data

Not all dara that come to the researcher’s attention are acceptable for use in a research project.
Data can be defective. If they are, they may affect the validity of the researcher’s conclusions. The
imperfections in the data stem from the imperfections and irregularities of nature. If researchers
include in the mass of data those that are imperfect or irregular—those that are distorted, inac-
curate, hopelessly entangled wich irrelevant variables, and so on—they corrupt the entire body
of data.

As previously mentioned, any research effore should be repficable; that is, it should be able to
be repeated by any other researcher at any other time under precisely the same conditions. To
ensure such precision, certain criteria must be adopted, certain limits established, and certain
standards sec up thar all data must meet in order to be admitted for study.

For example, imagine that an agronomist wants to determine the effect of ultraviolet light
on growing plants. Ultraviolet is a vague term: It encompasses a range of light waves that vary
considerably in nanometers. The agronomist must narrow the parameters of the data so that they
will fall within certain specified limits. What precisely does she or he mean by xltraviolet light?
Within what nanometer range will ultraviolet emission be acceptable? At what intensity? For
whar length of time? At whar discance from the growing plants? What precisely does the
researcher mean by the phrase “effect of ultraviolet light on growing plants”? All plants? A spe-
cific genus? A parricular species? The agronomist must be quite specific abour all of these things
so that another researcher can achieve very similar conditions in replicating the study.




Chapter 4 Planning Your Research Project

By prescribing such criteria and insisting on standards, we can control the types of dara
admiteed and regulate the conditions under which the research effort proceeds. Any data not
meeting the criteria ate excluded from the study. It is, of course, much easier to control daca in
the physical sciences, where we can measure a phenomenon faicly objectively, but such control is
also possible in the humanities, the social sciences, and the arts. In these latter disciplines, the
criteria are usually established by definition, and admissible daca must meet the definitive
patameters.

We hem in the data on all sides, placing on them the restrictions of criterion after cri-
terion, so that we are able to isolate only those data acceptable for our use. The rest of the
data are inadmissible. The restrictions we identify are the criteria for the admissibility of
daca.

When we standardize the data, admitting only those that comply with our criteria, we
can better control the research effort and conclude with greater certainty what appears to be
true. Therefore, to ensure the integrity of the research, we must set forch beforeband precisely
whar standards the data must meet. These criteria must be set forth cleatly in both che
research proposal and the final research repore. Oualy in this way can the researcher and the
consumer of the research come to a common, intelligent understanding of the investigation

at hand.

Planning for Data Collection

Basic to any research project are four fundamental questions about the data. To avoid serious
crouble later on, the researcher must answer these questions specifically and concretely. Clear
answers can help bring any research planning and design into focus.

1. What data are needed? This question may seem like an overly simple one, but in fact
a specific, definitive answer is fundamental to any research effort. On a sheet of paper,
write the answers to the following questions: To resolve the problem, what data are
mandatory? Whar is cheir nature? Are they historical documents? Interview excerpts?
Questionnaire responses? Observations? Measurements made before and after an
experimental intervention? Specifically, what data do you need, and what are their
characreristics?

2. Where are the data located?  Those of us who have raught courses in research methodol-
ogy ate constantly awed by the fascinaring problems thar scudents identify for research
projects. But then we ask a basic question: “Where will you get che data ro resolve the
problem?” Some students either look bewildered and remain. speechless or else mutter
something such as, “Well, they must be available somewbere.” Not somewhere, bue precisely
where? If you are doing a study of documents, where are the documents you need? Ac
exactly which library and in what collection will you find them? What society or what
organization has che files you must examine? Where are these organizations locared?
Specify geographically—by town, street address, and postal code! Suppose a nurse or a
nutritionist is doing a research study about Walcer Olin Actwater, whose work has been
instrumental in establishing the science of human nucrition in the United States.
Where are che data on Atwater locared? The researcher can go no further uncil that
basic question is answered.

3. How will the data be obtained? To know where the data are located is not enough,; you
need to know how you might acquire them. With privacy laws, confidentialicy agree-
ments, and so on, obtaining the information you need might not be as easy as you
think. You may indeed know what data you need and where you can find them, but an
equally important question is, How will you get them? Careful attention to this ques-

 tion marks the difference between a viable research project and a pipe dream.

4. How will the data be interpreted? This is perhaps the most important question of all.
The three former hurdles have been overcome. You have che data in hand. But you
must also spell out precisely what you intead to do with the data to solve the research
problem ot one of its subproblems.
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Now go back and look carefully at how you have worded your research problem. Will you
be able to ger data that might adequately provide a solution to the problem? And if so, might
they reascnably lend themselves to interpretations that shed lighe on cthe problem? If the answer
to either of these questions is #s, you must obvicusly rethink the narure of your problem. If,
instead, both answers are yes, a next important step is to consider how you might best measure
what you observe.

Identifying Good Measurement Instruments

As you zero in on the nature of the data necessary for solving your research problem, you will
probably discover that you must pin down your observations by measuring them in some way. .
In some cases you will be able to use one or more existing instraments—perhaps an oscilloscope
to measure pateerns of sound, a published personality test to measure a person’s tendency to be
either shy or outgoing, or a rating scale that a previous researcher has developed to assess par-
ents’ childrearing practices. In other situations you may have to develop your swn measurement
inscruments—pethaps a survey to assess people’s opinions about welfare reform, a paper-and-
pencil test to measure what students have learned from a particnlar instructional unit, or a
checklist to evaluate the quality of a new product.

Measurement instruments provide a basis on which the entire research effort rests. Justasa
building with a questionable foundation is unlikely to be safe for habitation, so, too, will a
research efforr employing faulty measurement tools provide ln:tle of value in solving the prob-
lem under investigation.

Defining Measurement

Whar exactly is measurement? Typically we think of measutement in terms of such objects as
rulers, scales, gauges, and thermometers. In research, measurement takes on a somewhar differ-
ent meaning:

Measurement is limiting the data of any phenomenon—substantial or insubstantial—
so that those data may be interprered and, ultimately, compared to a parnculat qualita-
tive or quantitative standard.

Let’s look more closely at this definition. The first five words are measurement is limiting the
data, When we measure something, we set a limit that constrains the data in some way. We erect
a barrier beyond which those data cannot go. What is a foot, a mile, a pound? Each is a unic of
measure governed by a numerical constraint: 12 inches constrain a foot; 5,280 feet, a mile; and
16 ounces, 2 pound.

Now ler's look av the next six words: of any phenomenon—iubitantial or insubstantial. This
phrase is all-inclusive. Nothing exists thatr the researcher cannot measure in some way. In
some cases, observable physical entities are measured. These are substantial measurements;
thart is, the things being measured have physical subseance, an obvious basis in the physical
world. An astronomer measures patterns and luminosity of lighe in the night sky; a neurolo-
gist measures intensity and location of activity in the brain; a chemist measures the mass of 2
compound both before and after transforming it in some way. All of chese are attempts to
measure subsrantial phenomena, Some. devices designed to measure substanrial phenomena,
such as high-powered telescopes and MRI machines, are highly specialized and used only in
particular disciplines. Others, such as balance scales and tape measures, are applicable to many
fields of inquiry.

We can also measure those things—if “things” they be—that are insubstantial, that exist
only as concepts, ideas, opinions, feelings, or other intangible entities. For example, we might
attempt o measure the economic “health” of business, the degree to which students have
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“learned,” or the extent to which people “value” physical exercise. We seek to measure these
intangibles, nor wich tape measures or scales, but with the Dow-Jones index, achievement tests,
questionnaires, or interviews.?

We continue with the next seven words of our definition of measurement: so that those data
may be interpreted. We cannot emphasize this point enough: Research involves nor only the collec-
tion but also the interpretation of data—the transformation of data into new discoveries, revela-
tions, and enlightenments.

Now we finish our definition: and, ultimately, compared o a parsicular qualitative or quantita-
tive standard. A researcher muse have a goalpost, a true north, a point of orientation. In research,
we call these standards norms, averages, conformity to expected statistical distributions, goodness of fir,
accuracy of description, and the like.

Measurement is ultimately a comparison: a thing or concept measured against a point of
limitation. We compate the length of an object with the scale of a ruler ot a measuring tape, We
“measure” an ideology against the meaning of i¢ as articulated by its originaror. For example, the
essence of a philosophy arises from the writings and teachings of its founder: Platonism from
Plato, Marxism from Karl Marx, and romanticism, perhaps, from Jean Jacques Rousseau. The
essence of a religious belief lies in its sacred writings, in the precepts of its great teachers, and in
its creed. The meaning of freedom is articulated in many political documenes—for instance, in
the Declaration of Independence and the Constitution of the United States. Against these origi-
nal sources, it is possible to measure the thoughrs and ideas of others and to approximate their
simifarity to or deviance from those sources.

Daca examined seatistically are constantly being interpreted in comparison with stacistical
norms: the normal curve, probability tables, and other accepred statistical standards. Data ana-
lyzed in a nonnumerical, qualitative manner are compared across data sources, across methods,
and across time,

As you can see, then, our definition of measurement implies much more than an everyday |
understanding of measurement might suggest. Measurement provides an important tool with
which data may be inspected, analyzed, and interpreced so that the researcher may probe the
meaning that lies below the surface.

Measuring Insubstantial Phenomena: An Example

Measuring insubstantial phenomena—those phenomena that have no obvious, concrete basis in =~
the physical world—can sometimes involve considerable creativity on the part of the researcher.
For example, imagine that we want to examine—and hence also to measwre—che interpersonal
dynamics among a small group of people. Let’s take a group of nine people, shown in Figure 4.3,
who work together in the human resources department of a large corporation. They are o attend
a recognition dinner at an exclusive hotel,

They artive in four cars. They enter the hotel in the following order: Terri, Sara, Greg, Tim,
Gretchen, Mact, Pecer, Jeff, and Joe. They greet one another and have time for a brief conversa-
tion before dinner. Most of them position themselves in conversation groups, as shown in E
Figure 4.4. 4

To the perceptive observer, the interpersonal dynamics within the group soon become é
apparent. Who greets whom with enthusiasm or with indifference? Who joins in conversation
with whom? Who seems to be a relative outsider? However, o merely observe the bebavior of indi-
viduals in a particular situation is not to measure it.

One possible approach to measuring the group's interpersonal dynamics is to give each pet-
son in the group a slip of paper on which to record three choices: (2} one or more individuals in &

*You may sometimes see the substantial—insubstantial distinction referred ro as manifest variables (which can be directly
observed and measured) versus fetent earizbles (which lie below the surface and can be measured only indirectly through their
effects on another, observable entity; e.g., see Bartholomew, 2004).
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Joe Jeff Peter Matt Gretchen Tim Sara Terri

FIGURE 4.3

‘l(?écogniﬂon ine-r co né '

the group whom the person likes most, (b) one or more individuals whom the person likes least,
and (c) one or more individuals for whom the person has no strong feeling one way or the other,
When using this method, we should poll each person in the group individually and guarantee
that every response will be kept confidential.

We can then draw a chart, or sociogram, of these interpersonal reactions, perhaps in the
manner depicted in Figure 4.5. We might also assign “weights” thar place the data into three
numerical categories: +1 for a positive choice, 0 for indifference, and -1 for a negative reaction.
Categorizing the dara in this way, we can chen construct a sociometric matrix. To create a matrix,
we arrange the names of each person twice: vertically down the left side of a grid and horizon-
tally across the top of the grid. The result is shown in Table 4.1. The dashes in the grid reflect
the fact that the people can choose other individuals but cannot choose themselves,

Certain relacionships begin ro emetge. As we represent group dynamics in multiple forms,
cerrain clusters of facts suggest the following conclusions:

# Jeff is the informal or popular leader (sometimes called the “star”) of the group. He
received five choices and only one rejection (see the “Jeff” column in Table 4.1). The
sociogram confirms Jeff's popularity with his colleagues.

# Probably some factions and possible tension are present in this group. Notice that Peter,
Sara, and Terri form a subclique, or “island,” thar is separated from the larger clique that
Jeff leads. The apparent liaison between these two groups is Joe, who has mutual choices
with both Jeff and Perer.

% FPriendship pairs may lend cohesion to the group. Notice the mutual choices: Matt and
Gretchen, Grecchen and Jeff, Jeff and Joe, Joe and Peter, Peter and Tecri, Terri and Sara.
The sociogram clearly reveals these alliances.

FIGURE 4.4

Conversation groups
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Matt
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__FIGURE 4.5
Sociogram of interper-
sonal dynamics

Key
Chooser —— Chosen
Rejecter ——— Rejected
Mutual Choice —srrnnasnnanscie

8 Tim apparently is the isolate of the group. He received no choices; he is neither liked nor
disliked. In such a position, he is probably the least influential member of the group.

With this example we have illustrated whar it means to interpret data by measuring an
insubstantial phenomenon and analyzing the resulting data. Notice that we did not just observe
the behaviors of nine individuals at a social occasion, but we also looked below the surface to
discover hidden social forces at play in cheir behaviors with one another. Our example is a sim-
ple one, to be sure. Measurement of interpersonal dynamics and social networks can certainly
take mote complex forms, including some that are especially helpful in scudying social forces
within large, extended groups (e.g., Charterjee & Srivastava, 1982; Freeman, 2004; Wasserman &
Faust, 1994).

Types of Measurement Scales

Virtually any form of measurement falls into one of four categories, or scales: (a) nominal, (b}
ordinal, (¢) interval, and (d) ratio (Stevens, 1946). The scale of measurement will ultimacely
dictate che statistical procedures (if any) that can be used in processing the data.
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TABLE 4. 1
Matt Torri
Gretchen — 0 Q 0 - +1 o +1 g
Joe 0 — 0 0 +1 +1 0 0 0
Greg 0 0 — 0 0 +1 0] +1 0
Sara 0 0 0 — +1 1] 0] D +1
Petfer 0 +1 0 0 - -1 0 0 +1
Jeff +1 +1 0 0] 0 — 0 0 0
Tim 0 0 +1 0] -1 +1 — 0 0
Matt +1 1] Q 0 0 +1 o — 0
Terri Q 0 0 +1 +1 0 0 a —
Totals 2 2 1 1 1 4 Q 2 2

Nominal Scales

The word #ominal comes from cthe Latin nomen, meaning “name.” Hence we can “measure” data
to some degree by assigaing names to them. Recall that the definition of measurement pre-
sented earlier includes the phrase Smiting the data. That is what a nominal scale does—it limics
the data—and just about all that i does. Assign a specific name to anything, and you have
restricted thar thing to the meaning of its name. For example, we can measure a group of chil-
dren by dividing it into two groups: girls and boys. Each subgroup is thereby measured—
restricted—by vircue of gender as belonging to a particular caregory.

Things can be measured nominally in an infinice number of ways. We can further measure
pirls and boys according to the home site of each child. Imagine that the town in which the chil-
dren live is divided into two sections by Main Sereer, which runs from east to west. Those children
who live notth of Main Street are “the Northerners™; chose who live souch of it are “the Souchernets.”
In one period of 1.S. history, we measured the population of the entire narion in just such a manner.

Nominal measurement is quite simplistic, but it does divide darta into discrete categories that
can be compared with one another. Let’s take an example. Imagine that we have six children:
Zahra, Paul, Kathy, Binh, Ginger, and Nicky. They can be divided into six units of one child each.
They can also form two groups: Zahra, Kachy, and Ginger (che girls) in one group and Paul, Binh,
and Nicky (the bays) in the other. Perhaps all six children are students in a class chat meets in
Room 12 ar Thompson's Corner School. By assigning a room number, we have provided the class
with a name, even though that “name” is a number. In this case, the number has no quantitative
meaning: Room 12 is not necessarily bigger or better than Room 11, nor is it inferior to Room 13.

Only a few statistical procedures are appropriate for analyzing nominal data. We can use the
mode as an indicator of the most frequently occurring category within our data set; for example,
we might determine that chere are more boys than girls in Room 12 ac Thompson’s Corner
School. We can find the percentage of people in various subgroups within the total group; for
example, we could calculate the percentage of boys in each classroom. We can use a chi-square tert
to compare the relative frequencies of people in various categories; for example, we mighr dis-
cover that more boys than girls live north of Main Street but that more gitls than boys live south
of Main Sereet. (We discuss chese statistics, as well as the statiscics listed in the following discus-
sions of the other three scales, in Chapter 11.)

Ordinal Scales

With an ordinal scale of measurement, we can think in terms of the symbols > (greater than)
and << (less than). We can compare various pieces of data in cerms of one being greater or higher
than another. In essence, this scale allows us to »esk-order our data—hence its name ordinal,
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As an example, we can roughly m
people as being unschooled or having
education. Likewise, we can mea
unskilled, semiskilled, or skilled.

An ordinal scale ex

pands the range of staristical
addition to the statistics we can

casure level of education on an ordinal scale by classifying :
completed an elementary, high school, college, or graduate
sure members of the workforce by grades of proficiency

techniques we can apply to our data. [n
use with nominal dara, we cap also determine the
halfway point, in a ser of daca. We Can use 2 percentile rank ro identify
item or individual in a group. We can determine the extent of the
characteristics by means of Spearman’s rank order corvelation,

median, or
the relative position of any
retationship between two -

Interval Scales

¥ an arbitrary decision. It P and
the boiling poinc at 212° above ZE10.

The rating scales employed by man
tions are often assumed to be on interva
use rating scales to evaluate the reachi
example of an item from one univeisity

Y survey groups, businesses, and professional organiza-
I scales. For instance, many universities ask students ro
ng effectiveness of various professors. Following is an
s teaching evaluation form:

Place an X on the scale below at the point
where you would rate the availability of your
professor for conferences.

0 10 20 30 40 50 60 70 80 90 100
Naver Seldom Available by Generally Always
available available appointment only available available

appropriate.
Interval scales of measurement allow statistical a
ot ordinal dara. Because an interval scale ref]

statistics thae are calculared using addition or subtraction—for instance, means, standard devis-
tions, and Pearson product momens correlations—can now be used.

Ratio Scales

you understand the difference between the interval and rario scales. If

that measures temperature on che Fahrenheit scale, we cannot say that 80°F is twice as warm as
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40°F. Why? Because this scale does not originate from a point of absolute zero; a substance may
have some degree of heat even though its measured temperature falls felow zero. With a yard-
stick, however, the beginning of linear measuremenc is absolurely the beginning. If we measure
a desk from the left edge to the right edge, that's it. There is no more desk in either direction
beyond those limits. A measurement of “zero” means there is no desk at all, and a “minus™ desk
width isn't even possible. :

More generally, a ratio scale has two characteristics: (a) equal measurement units (similar to
an interval scale} and (b) an absolute zero point, such that 0 on che scale reflects a total absence of
the entity being measured.

Let’s consider once again the “availability” scale presented eatlier for measuring professor
effectiveness. This scale could never be considered a ratio scale, Why? Because there is only one
condition in which the professor would be absolutely unavailable—if the professor were dead!—
in which case we would not be asking students to evaluate this individual. :

What distinguishes the ratio scale from the other three scales is that tbe ratée scale can express
values in terms of multiples and fractional parts, and the ratios are true ratios. A yardstick can do that:
A yard is a multiple (by 36) of a 1-inch distance; an inch is one-twelfth (a fractional part) of a foor.
The ratios are 36:1 and 1:12, respectively.

Ratio scales outside the physical sciences are relatively rare. And whenever we cannot meas-
ure a phenomenon in terms of a ratio sczle, we must refrain from making comparisons such as
“this thing is three times as great as that” or “we have only half as much of one thing as another.”
Only rario scales allow us to make comparisons that invelve multiplication or division.

We can summarize our description of the four scales this way:

If you can say that

* One object is different from another, you have a nominal scale;

¢ One objecr is bigger or better or more of anything than another, you have an ordinal scale;

* One object is so many units (degrees, inches) more than ancther, you have an inrerval seale;

* One object is 50 many times as big or bright or tall or heavy as another, you have a rativ scale.
(Senders, 1958, p. 51)

Table 4.2 provides a quick reference for the various types of scales, their distinguishing charac-
teristics, and the statistical analysis possibilities for each scale. When we consider the sracistical
interpretation of data in lacer chaprers (especially in Chapter 11), you may want to refer to this
table to determine whether the type of measurement instrument you have used will support the
statistical operation you are contemplating.

cal Possibilities of the Scale

NorHnterval Scales  Nominal scale Enables one to determine the mode,

tnterval Scaies

Ordinal scale

Interval scale

Ratio scale

names or designations of discrete units
or categories

A scale that measures in ferms of such
vaiues as “more” or "less,” larger” or
“smaller” but without specifying the size
of the infervals

A scale that measures in ferms of equal
intervals or degrees of difference, but
with an arbitrarily established zero point
that does not represent “nothing” of
something

A scale that measures in terms of equal
infervals and an absolute zero point

percentage values, or chisquare

Enables one also to determine the
median, percentile rank, and rank
carelation

Enables one also to determine the mean,
standard devigtion, and product moment
conrelation; allows one 1o conduct most
inferential statistical analyses

Enables one also to determing the
geometric mean and the percentage
variation; allows one fo conduct virtually
any inferential statistical analysis
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CONCEPTUAL ANALYSIS EXERCISE Identifying Scales of Measurement

Each of the following scenarios involves measuring one or more variables. Decide whether the
various measurements reflect nominal, ordinal, interval, or ratio scales, and justify your choices.
Be careful, as che answers are not always as obvious as they might inirially appear. The answers
are provided after che “For Further Reading” list at the end of the chapter.

1.

An environmental scientist collects water samples from streams and rivers near large
industrial plants and saves exactly one liter of water from each sample. Then, back at
the lab, the researcher determines the amounts of certain health-jeopardizing bacteria
in each sample. What measurement scale does the measurement of bacteria content
reflect?

- A tourism researcher is studying the relationship between (a) a country’s average annual

tempertature and (b) the amount of tourist dollats that the country brings in every year.
What scales underlie the two variables in this study?

. A political science researcher wants to determine whether people’s political party mem-

bership is correlated with the frequency with which they have voted in local elections
in the past five years. The tesearcher can easily obtain information about people’s party
membership and voting records from the town clerks in several communities. To sim-
plify data collection, the researcher uses the following coding scheme for party mem-
bership: 1 = Registered as Democrat, 2 = Registered as Republican, 3 = Registered
as member of another party, 0 = No declared party effiliation. What measurement
scale(s) underlie (a) political party membership and (b) voting frequency? =

A marketing researcher in the United States wanrs to determine whether a certain
product is more widely used in some parts of the country than others. The researcher
separates the country into ten regions based on zip code; zip codes below 10000 are
northeastern stares, zip codes of 90000 and above are western states, and so on. What
measurement scale does the researcher’s coding scheme for the regions represent?

An economist is studying the home-buying behaviors of people of different income
levels. The researcher puts people into four categories: Group A includes those earning
up to $20,000 per year, Group B includes those earning between $20,001 and $50,000
per year, Group C includes those earning between $50,001 and $100,000 per year, and
Group D includes those earning mote than $100,000 per year. In this study, whar kind
of scale is income level?

A geographer is studying traffic patterns on four different types of roads that vary in
quality: superhighways (i.e., roads accessible only by relatively infrequent on—off
ramps), highways (i.e., roads that allow relatively high speeds for long distances but
may have an occasional craffic light), secondary roads (i.e., well-paved two-lane roads),
and tertiary roads (narrow, infrequently traveled roads; some may consist only of gravel).
The type of road in this study reflects which type of measurement scale?

A psychologist is developing an instrument designed to measure college students’ tesc -
anxtety. The instrument includes 25 statements—for example, “My heart starts to
pound when I see the word 72 on a course syllabus” and “My palms get sweaty while
T'm taking a multiple-choice test.” Students must rate each of these statements on a
3-point scale, as follows:

0 This is never true for me.

L This is rarely true for me.

2 This is sometimes true for me.
3 'This is often true for me.

4 This is always crue for me,

Students who answer “never” to each of the 25 questions get the lowest possible score
of 0 on the inscrument. Studenes who answer “always” to each of the 25 questions get
the highest possible score of 100 on the instrument. Thus, scores on the instrument
range from O to 100. What kind of scale do the scores represent?
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Validity and Reliability in Measurement

Regardless of the type of scale a measurement instrument involves, the instrument must have both
validity and reliability for its purpose. The validity and reliability of measurement instruments
influence che extent to which a researcher can learn something abour the phenomenon under inves-
tigation, the probability that che researcher will obtain searistical significance in any data analysis,
and the extent to which the researcher can draw meaningful conclusions from the data.

In your research proposal and final research report, you should provide evidence that the
instruments you use have a reasonable degree of validity and reliability for your purposes. But
validity and reliability take different forms, depending on the nature of the research problem,
the methodology being used to address the problem, and the nature of the data that are col-
lected. In the following sections, we briefly discuss the kinds of validity and reliability you may
need to consider and how you might determine and enhance them.

Validity of Measurement Instruments

The validity of a measurement instrument is the extent to which the instrament measures what
it is intended to measure. Certainly no one would question the premise that a yardstick is a valid
means of measuring length. Nor would most people doubt that a thermometer measures tem-
perature; for instance, in a mercury thermometer, the level to which the mercury rises is a func-
tion of how much it expands, which is a function of the degree to which it is hot or cold.

But to what extent does an intelligence test actually measure a person’s intelligence? How
accurately do people’s annual incomes reflect their social class? And how well does a sociogram
capture the interpersonal dynamics in a group of nine people? Especially when we are measuring
insubstantial phenomena—phenomena without a direct basis in the physical world—our meas-
urement instruments may be somewhat suspect in terms of validicy.

Let’s return to the rating-scale item presented earlier to assess a professor’s availability to
students (see p. 86) and consider its validicty as such a measure. Notice how fuzzy some of the
labels are. The professor is “always available.” Whar does @/ways mean? Twenty-four houts a
day? Could you call the professor at 3:00 a.m. any day of the week, or only whenever the profes-
sor is on campus? If the latter is the case, could you call your professor out of a faculty meeting
or out of a conference with the college president? We might have similar problems in interpret-
ing “generally available,” “seldom available,” and “never available.” On careful inspection, what
seems at first glance to be a scale that anyone could understand has limitations as @ measurement
instrument for research purposes.

A paper-and-pencil test may be intended to measure a certain characteristic, and it may be
called a measure of that characteristic, bur these facts don't necessarily mean that the test actually
measures what its creator says it does. For example, consider a paper-and-pencil test of personal-
ity traits in which, with a series of check marks, a person indicates his or her most representative
characteristics or behaviors in given situations. The person’s responses on the test are presumed
to reveal relatively stable personality traits. The question that validity asks is: Does such a test,

in fact, measure the person’s personality traits, or does it measure something else altogether?
The answer depends, at least in part, on the extent to which the person is or can be cruthful in
responding. If the person responds in terms of characteristics and behaviors that he or she
believes to be socially desirable, the test resuits may reveal not the person’s actual personality,
but rather an ideatized portrait of how he or she would like to be perceived by others.

The validity of a measurement inscrument can take several different forms, each of which is
important in different situations:

Face validity is the extent to which, on the surface, an instrument looks Iike it is measur-
ing a particular characteristic. Face validity is often useful for ensuring the cooperation
of people who are participating in a research study. Bue because it relies entirely on sub-
jective judgment, it is not, in and of itself, a terribly dependable indicator that an instru-
ment is truly measuring what the researcher wants to measure.

# Content validity is the extent to which a measurement instrument is a representative sample
of the content area (domain) being measured. Content validity is often a consideration when
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a researcher wants to assess people’s achievement in some area—for instance, the knowledge
students have learned during classroom instruction or the job skills workers have acquired
in a craining program, A measurement inscrument has high content validity if its items or
questions reflect the various pats of the content domain in appropriate proportions and if
it requires the particular behaviors and skills that are central to that domain.

8 Criterion validity is the extent to which the resules of an assessment instrument corre-
late with.another, presumably related measure {the latter measure is, in this case, the
criterion)"For example, a personality test designed to assess a person’s shyness or outgo-
ingness has criterion validity if its scores correlate with othet measures of a person’s
general sociability. An inscrument designed to measure a salesperson’s effectiveness on
the job should correlate with the number of sales the individual actually makes during
the course of a business week.

# Construct validity is the extent to which an instrument measures a characteristic that
cannot be directly observed but is assumed to exist based on patterns in people’s behav-
ior (such a characteristic is a coms#ract). Motivation, creativity, racial prejudice, love—all
of these are constructs, in that none of them can be directly observed and measured.
When researchers ask questions, present tasks, or observe behaviors as a way of assessing
an underlying construct, they should obtain some kind of évidence that their approach
does, in fact, measure the construct in question.

Sometimes there is universal agreement chat a particular instrument provides a valid instru-
ment for measuring a particular characteristic; such is the case for yardsticks, chermometers,
barometers, oscilloscopes, and so on. But whenever we do 7ot have such widespread agreement,
we must provide evidence that an inscrument we are using has validity for our purpose.

It is critical to note that the validity of any measurement instrument can vary considerably
depending on the purpose for which it is being used. In other words, the validity of an instrument
is specific to the situation. For example, a tape measure wrapped horizontally around a person’s head
is a valid measure of the person’s head circumference but zo# a valid measure of the person’s incel-
ligence. Likewise, a widely used intelligence test might provide a reasonable estimarion of chil-
dren’s genieral cognitive development but is nof suitable for determining how well the children
can perform in, say, a geometry class or interpersonal conflict.

Determining the validity of o measurement instrument.  An in-depth discussion of
how to determine validity is beyond the scope of this book; measuremenc textbooks, such as
those listed in the “For Further Reading” section at the end of the chapter, provide more derailed
information. But here we offer three examples of what researchers sometimes do to demonstrate
that their measurement instruments have validity for their purposes:

# Table of specifications. To construct a measurement instrument that provides a rep-
resentative sample of a particular content domain-—in other words, to establish content
validity—the researcher often constructs a two-dimensional grid (table of specifications)
listing the specific topics and behaviors that reflect achievement in the domain. In each
cell of the grid, the researcher indicates the relative importance of each topic-behavior
combination. He or she then develops a series of tasks or test items thar reflects the vari-
ous topics and behaviors in appropriate proportions.

& Multitraic-multimethod approach. ‘Two or more different characteristics are each
measured using two or more different approaches (Campbell & Fiske, 1959). The differ-
ent measures of the same characteristic should be highly correlated. The same ways of
measuring different characteristics should #of be highly correlated. For example, in a
classroom situation, the constructs achievenrent motivation and social motivation might each
be measured by both self-report questionnaires and teacher observation checklists.
Stacistical analyses should reveal that the two measures of achievement motivation are
highly correlated and that the two measures of social motivation ate also highly corre-
lated. Results from the cwo self-report questionnaires—because they are intended to
assess different and presumably unrelated charactetistics—should 7ot be highly corre-
lated, nor should resules from the two teacher checklises.
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& Judgment by a panel of experts. Several experts in a particular area are asked to
scrutinize an instrument and give an informed opinion about its validity for measuring
the characteristic in question.

Although none of the approaches just described guarantees the validity of a measurement instru-
ment, each one increases the likelthood of such validity.

Reliability of Measurement Instruments

Imagine that you are concerned abour your growing waistline and decide to go on a diet. Every
day you put a tape measure around your waist and pull the two ends together snugly to get a
measutement. But just how tighc is “snug™? Quite possibly, the level of snugness mighe be dif-
ferent from one day to the next. In fact, you might even measure your waist with different
degrees of snugness from one minnte to the next. To the extent that you are not measuring your
waist in a consistent fashion—even though you always use the same tape measure—you have a
problem with reliability. 7

More generally, reliability is the consistency with which a measuring instrument yields a
certain, consistent result when the entity being measured hasn't changed. As we have just seen
in our waist-measuring sicuacion, instruments that measure physical phenomena aren’t necessar-
ily complertely reliable. As another example, think of a measuring cup that a baker mighe use
while making a cake. When measuring a half-cup of flour, the baker won’t always measure
exactly the same amount of flour each cime.

Instruments designed to measure social and psychological characteristics (insubstantial
phenomena) tend to be even less reliable than those designed to measure physical (substantial) phe-
nomena. For example, a student using the rating-scale item presented earlier for measuring
professor availability might easily rate the professor as “70” one day and “90” the next, not
because the professor’s availability has changed overnight but because the student’s interpre-
tations of the phrases “generally available” and “always available” have changed. Similarly, if
we asked the nine people portrayed in Figure 4.3 (Gretchen, Joe, Greg, etc.) to indicate the
people they liked best and least among their colleagues, they wouldn't necessarily always give
us cthe same answers they gave us previously, even if the interpersonal dynamics within the
group have remained constant.

Determining the reliability of a measurement instrument,  Like validity, reliabiliey
rakes different forms in different situations. Bur in che case of reliability, its particular form is
essentially equivalent to the procedure used to determine it. Following are four forms of retiabil-
ity that are frequently of interest in research studies:

B Interrater reliability is the extent to which two or more individuals evaluating the
same product or performance give identical judgments.

¥ Test-retest reliability is che extent to which a single instrument yields the same results
for the same people on two different occasions.

# Equivalent forms reliability is the extent to which two different versions of the same
inscrument (e.g., “Form A" and “Form B” of a scholastic aptitude test) yield similar

results.
¥ Internal consistency reliability is the extenc to which all of the items within a single

instrument yield similar resules.

For cach of these forms, determining reliability involves two steps:

1. Getting two measures for each individual in a reasonably large group of individuals—
in particular by doing one of the following:
a. Having two different raters evaluate the same performance for each individual
(interrater reliabitity)
b. Administering the same inscrument to the individuals at two different points in '
time—pethaps a day, a week, or a month apart (rest-retest reliabilicy)
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c. Giving each individual rwo parallel versions of the same instrument (equivalent
forms reliability)
d. Administering only one instrument buc calculating two subscores for the instrument——
 for instance, calculating one score for odd-numbered items and another score for even-
numbered itemns (internal consistency reliability)
2. Calculating a correlation coefficient that expresses the degree to which the two meas-
ures are similar (see Chapeer 11 for a discussion of correlation coefficients)

You can find more in-depth discussions about determining reliability in almost any general
measurement textbook,

Enhancing the Reliability and Validity
of a Measurement Instrument

Both validity and reliability reflect the degree to which we may have error in our measurements.
In many instances—and especially when we are measuring insubstantial phenomena—a meas-
urement inscrument may allow us to measure a characteristic only indirectly and so may be
subject to a variety of biasing factors (e.g., people's responses on a rating scale are apt to be influ-
enced by cheir interpretations, prejudices, memory lapses, etc.). In such cases, we have error due
to the imperfect validity of the measurement instrument. Yet typically—even when we are
measuring substantial phenomena—we may get slightly different measures from one time to
the next simply because our measuremenc tool is imprecise (e.g., the waist or head size we meas-
ure may depend on how snugly we pull che tape measure). In such cases, we have error due to the
imperfect reliability of the measure. Generally speaking, validity errors reflect biases in the
instroment itself and are relatively constant sources of error, In contrase, reliability errors reflect
wse of the instrument and are apt to vary unprediceably from one occasion to the next.

We can measure something accurately only when we can also medsure it consistently. Hence,
by increasing the reliability of a measurement instrument, we might also increase its validiry. A
researcher can enhance the teliability of 2 measurement inscrument in several ways. First, the
instrument should always be administered in 2 consistent fashion. In other words, there should
be standardization in use of the jnscrument from one situation or individual to the next.
Second, to the extent that subjective judgments are required, specific criteria should be estab-
lished that dictate the kinds of judgmencs the researcher makes. And third, any research assis-
tants who are using the instrument should be wef/ trained so that they obtain similar resules for
any single individual or situation being measured.

Yet even if we enhance the reliability of our measurements, we don't necessarily increase their
accuracy. In other words, reliability is & necessary but insufficient condition for validity. For example,
we could use a tape measure to measure a person’s head circumference and claim that the result is
a good reflection of intelligence. In this situation, we might have reasonable reliability—we are
apt to get similar measutes of an individual’s head circumference on different occasions—but
absolurely no validity. Head size is 707 a good indication of intelligence level.

Creative researchers use a wide variety of strategies to enhance the validicy of their measure-
ment instruments. One important scrategy is to consult the fiterarure in search of measurement
techniques that other researchers have effectively used. Another is to show a first draft of an instru-
ment to experienced colleagues and ask for their feedback and suggestions. Still another strategy
is to conduct one or more pilor sindies specifically to try out 2 particular instrument, carefully
scrutinizing it for obvious or possible weaknesses, and then modify it in minor or major ways.

We cannot overemphasize the importance of determining and maximizing the validity and
reliability of your measurement instruments. Without reasonably valid and reliable measures of
the characteristics and phenomena under investigation, you cannot possibly obtain informacive
and useful data for addressing and solving your research problem.

As you plan your reseatch project, you should clearly identify the naruce of the measure-
ment instruments you will use and carefully scrutinize them wich respect to their potentjal
validity and reliability. Furthermore, in your research proposal and final research report, you
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should describe any instrument in explicit, concrete terms. For example, if you are using a par-
ticular piece of equipment to measure a cerrain physical characreristic or phenomenon, you
should describe the equipment’s specific nature (e.g., its manufacturer, model number, and level
of precision). And if you are assessing some aspect of human thought or behavior, you should
describe the questions asked or tasks administered, the overall length of the instrument (e.g.,
number of items, time required for administration), and the method of scoring responses.

CONCEPTUAL ANALYSIS EXERCISE Identifying Problems with Validity
and Reliability in Measurement

In each of the scenarios in ¢chis exercise, a researcher encounters 2 measurement problem. Some of
the scenarios reflect a problem with the validity of a measure. Others reflect a problem with a
measure’s reliability—a problem chat indirectly also affects the measure’s validity. For each sce-
nario, choose the most obvious problem from among che following alternatives:

# Face validicy B Interrater reliabilicy

M Concent validiey M Tesc-recest reliability

B Cricerion validicy B Equivalent forms reliability
B Conscruce validity ¥ Internal consistency reliability

The answers appear afrer the “For Further Reading” list at the end of this chapter.

L. Afver using rwo different methods for teaching basic tennis skills to non-tennis-playing
adults, a researcher assesses the effectiveness of the two methods by administering a
true—false test regarding the rules of the game (e.g., faults and double-faults, scoring
procedures).

2, A researcher wrires 120 multiple-choice questions to assess middle school students’ gen-
eral knowledge of basic world geography (e.g., whart the equator is, where Africa is
located). To minimize the likelihood that students will chear on the test by copying one
another’s answers, the researcher divides the questions into three different sets to create
three 40-item tests. In collecting dara, the researcher discributes the three tests ran-
domly ro students in any single classreom. After administering the tests to scudents ac
many different middle schools, the researcher computes the students’ test scores and
discovers that students who answered one particular set of 40 questions scored an average
of 3 points higher than students who answered either of the other two 40-question sets.

3. In order to determine whart kinds of situations provoke aggression in gorillas, two
researchers observe mountain gorillas in cthe Virunga Mountains of northwestern
Rwanda. As they watch a particular gorilla family and take notes about family mem-
bers” behaviors, the researchers often disagree about whether certain behaviors consti-
tute “aggression” or, instead, reflect more peaceful “assertiveness.”

4. A researcher uses a blood test to detcermine people's overall energy level after drinking
ot not drinking a can of a high-caffeine cola drink. Unfortunately, when two research
assistancs independently rate people’s behaviors for energy level for a 4-hour period
after drinking the cola, their results don’t seemn to have any correlation wich the blood-
test resulcs,

5. In a two-week period during the semester, a researcher gains entry into several college
classcooms in order to administer a short survey regarding college studenes’ beliefs
about climarte change. The sucvey consists of 20 stacements about climate change (e.g.,
“Devasraring floods in recent years are partly the result of che earth's gradually rising
overall temperature™), to which scudents must respond “Strongly disagree,” “Disagree,”
“Agree,” or “Strongly agree.” Many of the students voluntarily put their names on cheir
surveys. Thanks to the names on many survey forms, the researcher discovers that a few
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studencs were in two of cthe classes surveyed and chus completed the survey rwice.

Curiously, however, these students somerimes gave different respanses to particular

stacernents on the two different occasions, and hence their overall scores were also

different. )

In order to get a sense of how harmonious most long-term marriages are, a researcher

administers a questionnaire to married couples who have been married for ar least

2{} years. The questionnaire consists of 60 statements to which both spouses must indi-

vidually respond either “This describes my marriage”™ or “This doesn’t describe my

marriage.” All 60 statements describe a possible characteristic of a nonharmonious
marriage (e.g., “We fight all che cime,” “We rarely agree about how to spend our
money"”), and the researcher has sequenced them in a random order on the question-
naire. Even so, the researcher discovers that respondents more frequencly agree wich the

first 30 items chan with the lasc 30 items. If one were to look only at responses to che

firse 30 items, then, one would think that married couples fighe a lot. But if one were

o look only at responses to the last 30 items, one would conclude chat mosc long-term

couples live in relarive peace and harmony. (Note: We recommend that questionnaires

not_be slanced in a one-way direction, as this one is; see the “Constructing a

Questionnaire” guidelines in Chapter 8).

7. A researcher develops and uses a questionnaire inrended to measure the excent to which
college students display tolerance toward a particular religious group. However, several
experts in the researcher’s field of study suggest thar the questionnaire measures not
how tolerant students actually are. but whar srudenes would like to felieve abouc their
tolerance for people of a particular religion.

8. Students in an inrroductory college psychology course muse satisfy their “research
methods” requirement in one of several ways; one option is ro participare in a research ;
study called “Inrelligence and Motor Skill Learning.” When students choosing chis
option report to the laboratory, one of their rasks is to respond as quickly as possible to
a series of simple computer-generated questions. Afterward, the researcher debriefs che
students about the nature of the study and rells them that che reaction-time measure
was designed to be a simple measure of intelligence. Some of the scudents object, say-
ing, “That’s not a measute of intelligence! Intelligence isn't how quickly you can do
someching, it’s how wel/ you can do it.”

=)

cnd Research Methodology

Earlier in the chapter we described data as a link between Absoluce Truch and the researcher’s
inquiring mind. Data are like ore: They contain pieces of che truth but are in a racher uarefined
state. To extract meaning from the dara, we employ what is commonly called research methodology.

Data and methodology are inextricably intercwined. For this reason, the methodology to be
used for a particular research problem must always take inro account the nature of the daca thae
will be collected in the resolution of the problem.

An example may help clarify this point. Imagine cthat a man from a remore village decides
to travel to the big city. While he is there, he takes his first ride on a commercial jetliner. No
one in his village has ever flown before, so naturally when he returns home, they are curious
about his trip. One afternoon cwo friends ask him abour his experience, yet each one asks very
different quescions. The first friend asks, “How fase did you move?” “How far did you go?” and
“How high did you fly?" The second friend asks, “How did you feel when you were moving so
fast?” "What was ic like being above the clouds?” and “Whar did the cicy look like from so
high?” Borh friends are asking questions that can help them learn more about che experience
of flying in an airplane. Yet chey differ considerably in what they want to know. Because they
ask different kinds of questions, they obtain different kinds of information. If they were to
recount what they had tearned about “flying in a jetliner,” chey would most likely describe very

{
i
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different things. Alchough neither of them has the “wrong” story, neither does each one have
the whole story.

In research, too, different questions yield different types of informarion, Different research
problems lead to different research designs and methods, which in turn resule in the collection
of different types of data and different interpretations of chose dara.

Furthermore, many kinds of data may be suitable only for a particular methodology. To
some exten, the data dictate the research method, As an example, consider historical daca, those
pieces of information gleaned from written records of past events. You cannot extract much
meaning from historical documents by using  laboratory experiment. An experiment is simply
not suited to the narure of the data,

Over the years, numerous research methodologies have emerged to accommodate the many
different forms that data are likely to take. Accordingly, we muse rake 2 broad view of the
approaches the term rerearch methodology encompasses. Above all, we must nort limic ourselves to
the belief chat only a true experiment constitutes “research.” Such an acticude prohibits us from
agreeing that we can better understand Coleridge's poetry by reading the scholarly research of
John Livingston Lowes (1927, 1955) or from appreciating Western civilization more because of
the historiography of Arnold Toynbee (1939-1961).

No single highway leads us exclusively toward a better understanding of the unknown.
Many highways can take us in that direction. They may traverse different terrain, but they all
converge on the same destination: the enhancement of human knowledge.

In Chapters 6 through 10 of this book we zero in on various research methodologies. But
many researchers tend to categorize research studies into two broad categories: quantitacive
research and qualicacive research. We now look at this distinction.

Comparing Quantitative and Qualitative Approaches

As you might guess, quantitative research involves looking at amounts, or guantities, of one or
more variables of interest. A quantirative researcher cypically tries to measure variables in some
numerical way, perhaps by using commonly accepted measures of the physical world (e.g., rul-
ers, thermometers, oscilloscopes) or carefully designed measures of psychological characteristics
or behaviors (e.g., tests, questionnaires, rating scales).

In contrast, qualitative research involves looking at characteristics, or gualities, that can-
not be entirely reduced to numerical values. A qualitative researcher typically aims to examine
the many nuances and complexities of a particular phenomenon. You are most likely to see
qualitative research in studies of complex human situations (e.g., people’s in-depth petspectives
about a particular issue, the behaviors and values of a particular cultural group) or complex
human creations (e.g., television commercials, works of art). Qualitative research is not limited
to research problems involving human beings, however. For instance, some biologists study, in a
distinctly qualicative manner, the complex social behaviors of other animal species; Dian Fossey’s
work with gorillas and Jane Goodall’s studies of chimpanzees are two well-known examples
(e.g., see Fossey, 1983; Goodall, 1986).

Quantitative and qualitative approaches involve similar processes—for instance, they both
enaail identifying a research problem, reviewing related literature, and collecting and analyzing
data. Yert these processes are often combined and carried out in different ways, leading to dis-
tinctly different research mechods. For instance, quantitative reseacchers often start with one ot
more specific hypotheses to be tested. They isolate the variables they want to study, use a stand-
ardized procedure to collect some form of numerical dara, and use statistical procedures to ana-
lyze and draw conclusions from the data. In contrast, qualitative researchers often start wich
general research questions rather than specific hypotheses, collect an extensive amount of verbal
data and/or nonverbal artifacts, organize those data and artifacts into some form that gives them
coherence, and use verbal descriptions to portray the situation they have studied.

To some extent, quantitative and qualitative research designs are appropriate for answering
different kinds of questions. As a result, we learn more about the world when we have both
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TABLE 4.3

Distinguishing characteristics
of gquantitative and
qualitative approaches
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quantitative and qualitative methodologies at our disposal than when we are limited to only one
approach or the other.

Let’s consider how the two approaches might look in practice. Suppose two researchers are
interested in investigating the “effectiveness of the case-based method of teaching business man-
agement practices.” The first researcher asks che question, “How effective is case-based inscruc-
tion in comparison with lecture-based instruction?” She finds five instructors who are teaching
case-based business management classes; she finds five other instructors who are teaching the
same content using lectures. At the end of the semester, the researcher administers an achieve-
ment test to students in all 10 classes. Using statistical analyses, she compares the scotes of stu-
dents in case-based and lecture-based courses to determine whether the achievement of one group
is significancly higher than that of che other group. When reporting her findings, she summa-
rizes the results of her scatistical analyses. This researcher has conducted a guantitative scudy.

The second researcher is also interested in the effectiveness of the case method bur asks the
question, “What makes case-based instruccion effective or ineffective?” To answer this quesrion, he
sits in on a case-based business management course for an entire semester. He spends an extensive
amount of time talking with the instructor and some of the students in an effort to ery to under-
stand the participants’ perspectives on case-based instruction. He carefully scrutinizes his data for
patterns and themes in the responses. He then writes an in-depth description and interpretation of
what he has observed in the classtroom setting. This researcher has conducted a gualitative study.

Table 4.3 presents a summary of differences between quantitative and qualitative approaches.
We briefly discuss these differences in the next few paragraphs—not to persuade you chac one
approach is better than the other, but to help you make a more informed decision about which
approach might be better for your own research question.

Purpose. Quanticative researchers seek explanations and predictions that will generalize to
other persons and places. The intent is to establish, confirm, or validate relationships and to
develop generalizations that contribure to existing theories.

Qualiracive researchers seek a better understanding of complex situations. Their work is
sometimes (although not always) exploratory in nature, and they may use their observacions to
build theory from the ground up.

» To describe and explain
» To explore and interpret

« To explain and predict
To confirm and validate

What is the purpose
of the research?

o To test theory « To build theory

What is the nature e Focused ¢ Holistic

gfrct)lgeesrse?seorch « Known variables e Unknown variables

' » Established guidelines e Flexible guidelines

» Predetermined methods » Emergent methods
» Somewhat context-free « Context-bound
¢ Detached view e Personal view

What are the data » Numeric data s Textual and/or image-based data

like. and how are
they collected?

Representative, large sample e Informative, small sample

o Standardized instruments o Loosely structured or nonstandaid-
ized cbservations and inferviews

How are data ana- « Statistical onalysis e Search for themes and categories
mz:ai(rj r’r;jo de?‘err];une e Stress on objectivity » Acknowledgment that analysis is
eaning' subjective and potentially biased
¢ Deductive reasoning « Inductive reasoning
How are the findings o« Numbers « Words

communicated? o Statistics, aggregated data e Naratives, individual quotes

Formal voice, scientific style « Personal voice, literary style (in some
disciplines)
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Process. Because quantitative scudies represenc the mainstream approach to research, care-
fully scruccured guidelines exise for conducting them. Concepts, variables, hypotheses, and
methods of measurement tend to be defined befote the study begins and remain the same
throughout. Quantitative researchers choose methods that allow them to objectively measure
the variable(s) of interest. They also try to remain detached from the phenomena and partici-
pants they are observing so thac they can deaw unbiased conclusions.

The qualitative research process is often more holistic and “emergent,” with the specific
focus, design, measurement instruments (e.g., observations, interviews), and interpretations
developing and possibly changing along the way. Researchers enter the setting with open minds,
prepared to immerse themselves in the complexity of the situation and interact with their par-
ticipants. Categories (vatiables) emerge from the data, leading to “context-bound” information,
patterns, and/or theories char help explain the patticular phenomenon under seudy.

Data collection. Quanticative researchers identify one or a few variables that they intend to
study and then collect data specifically related to those variables. Methods of measuring each vari-
able are identified, developed, and standardized, with considerable attention to the validity and
reliabilicy of the measurement instruments. Data are collected from a popularion—or from one or
more large samples that represent the population—in forms that are easily converted to numbers.

Qualitative researchers operate under the assumprion that reality is not easily divided
into discrete, measurable variables. Some qualitative researchers describe themselves as being
the research instrument because the butk of their dara collection is dependent on cheir per-
sonal involvement in the setting. Racher than sample a large number of participants wich che
intent of making generalizations, qualitative researchers tend to select a few participants who
might best shed light on the phenomenon under investigation. Both verbal data (interview
responses, documents, field notes) and nonverbal data (drawings, photographs, videotapes)
may be collected.

Data cnalysis.  All research requires logical reasoning. Quantitative researchets tend to rely
more heavily on deductive reasoning, beginning with cereain premises (e.g., hypocheses, theo-
ries) and then drawing logical conclusions from them. They also try to maintain objectivity in
their data analysis, conducting predetermined statistical procedures and using objective ctiteria
to evaluate the outcomes of those procedures.

In contrast, qualitative researchers make considerable use of inductive reasoning: They
make many specific observations and then draw inferences about larger and more general phe-
nomena, Furthermore, their data analysis is more subjective in narure: They scrutinize che body
of dara in search of patterns—subjectively identified—that the data reflect.

It is important to note, however, that quantitative research is not exclusively deductive, nor
is qualitative research exclusively inductive. Researchers of all methodological persuasions typi-
cally use both types of reasoning in a continual, cyclical fashion. Quantitative researchers often
formulate a theory by inductive reasoning {e.g., by observing a few situations), engage in the
theory-building process described in Chaprer 1, and thea try to support their theory by drawing
and testing the conclusions that follow logically from it. Similarly, after qualicative researchers
have identified a theme in their data using an inductive process, they typically move into a more
deductive mode to verify or modify it with additional data.

Reporing findings. Quantitacive researchers typically reduce their data to means, medians,
correlations, and other summarizing statistics. It is not necessary to ook at individual perfor-
mances; rathet, the averager of those performances are of greater interest. The results are usually
presented in a report chat employs a formal, scientific style using impersonal language.

Qualitative researchers ofren construct interpretive narratives from their data and try to
capture the complexity of a particular phenomenon. Especially in certain disciplines {e.g.,
anthropology), qualitative researchers may use a more personal, literary style than quantitative
researchers do, and they often include the participants’ own language and perspectives. Although
all researchers must be able to write clearly, effective qualitative researchers must be especially
skillful writers.
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Combining Quantitative and Qualiitative Designs

We have drawn the preceding quancitative—qualitative distinctions, in part, as a way of pointing
out the relative screngths and weaknesses of the two approaches. For example, a common weakness
of quantitative research with human beings is that ic is sometimes conducted ina laboratory—and
chus in a somewhat artificial setcing. Although conerived circumstances can give the researcher
considerable control aver the events that occur, che results obtained may in some cases not general-
ize to more naturalistic settings. In contrast, qualitarive research occurs within natural contexts
and so, in this respect, is more “crue to life.” Yet the findings of qualitative studies may be so
specific to a particular contexc chat they do not apply {generalize) to other contexts.

Fortunacely, quantitative and qualitative research designs are not necessarily mucually
exclusive. Many researchers successfully combine elements of both approaches in what is some-
times called a mixed-methods design. For example, it is not unusua! for researchers o count
(and therefore quantify) cercain kinds of daca in what is, for all intents and purposes, qualita-
tive investigation. Nor is it unusual for quanticative researchers to report participants’ percep-
cions of or emotional reactions to various experimental treatments. Especially in studies of
human behavior, mixed-methods designs with both quantitative and qualitative elements often
provide a more complete picture of a particular phenomenon than either approach could do
alone. We explore mixed-methods designs in more detail in Chapter 10.

PRACTICAL APPLICATION Choosing a Generai Research Approach

Although we believe that research studies are sometimes enhanced by combining both quantita-
tive and qualitative methods, we also realize that many novice researchers may not have the time,
resources, or expertise to effectively combine approaches for their initial forays into research. Fur-
thermore, good research does not necessarily have to involve a complex, multifaceted design. For
example, in an article reviewing classic seudies in his own discipline, psychologist Chriscopher
Peterson had this to say in his abstract:

Psychology would be improved if researchers stopped using complicated designs, procedures, and
scatistical analyses for the sole reason that they are able to do so. . . . [Slome of the classic studies in
psychology [ate] breathrakingly simple. . . . More generally, questions should dictate research
methods and statistical analyses, not vice versa. {Peterson, 2009, p. 7)

As you choose your own general approach to addressing your research problem—whether to use
a quantitative approach, a qualitative approach, or a combination of the two—you should base
your decision on the research problem you want to address and the skills you have as a researcher,
2ot on what tasks you wish to avoid. For example, disliking mathematics and wanting to avoid
conducting statistical analyses are not good reasons for choosing 2 qualirative study over a quan-
ritative one. The guidelines we offer here can help you make a reasonable decision.

Table 4.4 can help guide you in your choice becween quantitative and qualitative approaches.
Keep in mind that the items in the cable are not necessarily ordered from most to least impor-
canc. Each item should factor into your decision. Consider each component carefully before mak-
ing your final selection.

Qualitative studies have become increasingly popular in recent years, even in some disci-
plines that have historically placed heavy emphasis on quantitative approaches. Yet we have met
many students who have naively assumed chat qualitative studies are easier of in some other way
more “comfortable” than quantitative designs. Be forewarned: Qualitative studies require as
much effort and rigor as quantitative scudies, and data collection alone often stretches over the
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There is an objective reality
that can be measured

There are muttiple possible
redlities constructed by
different individuals

1. You believe that:

Familiar with /supportive of

Familiar with/supportive of
qualifative studies

quantitative studies

2. Your audience is;

3. Your research question is: Confirmatory, predictive Exploratory, interpretive
4. The available literature is: Relatively large Limited
- 8. Your research focus: - Covers a lot of breadth Involves in-depth study
6. Your time available is: Relatively short Relatively long
7. Your ability/desire to V\;'ork Medium fo low High
with people is:
8. Your desire for structure is:  High Low

Inductive reasoning and atfen-
tion to detail

Deductive reasoning and
statistics

?. You have skills in the
areqas of:

10. Your wiiting skills are strong  Technical, scientific writing Literary, narrative writing

in the areas of:

course of many months. In the following paragraphs, we briefly discuss each of the components
in Table 4.4 from the perspective of someone who might be inclined o “go qualitative.”

L. Consider your vwn comfort with the assumptions of the qualitative tradition. I you believe that
no single reality underlies your research problem but that, instead, differenc individuals may
have constructed different, possibly equally valid realities relevant to your problem, then quali-
tative research is more appropriate.

2. Consider the andience for your study.  If your intended audience (e.g., a dissertation commit-
tee, a specific journal editor, or colleagues in your field) is not accustomed to ot supportive of
qualitarive research, it makes little sense to spend the time and effort needed to do a good
qualitative study (e.g., see Miller, Nelson, & Moore, 1998).

3. Consider the nature of the research question. Qualitative designs can be quite helpful for
addressing exploratory or interpretive research questions. But they may be of little use in testing
specific hypotheses about cause-and-effect relationships.

4. Consider the extensiveness of the related literature.  1f the literarure base is weak, underdevel-
oped, or altogecher missing, a qualicative design can provide the researcher with the freedom
and flexibility needed to explore a specific phenomenon so thac important variables might be
ideatified.

3. Consider the depth of what you wish to discover.  If you want to examine a phenomenoun in
depth with a relatively small number of participants, a qualitarive approach is ideal. But if you
are skimming the surface of a phenomenon and wish to do so using a large number of partici-
paats, a quanticative study will be more efficient.

6. Consider the amount of time you have available for conducting the study. Qualitative studies
typically involve an extensive amount of time both on site and off site. If your time is limited,
you may not be able to complete a qualitative study satisfactorily.

7. Consider the extent to which you are willing to interact with the people in your study, Qualitative
researchers who are working with human beings musc be able to establish rapport and trust with
their participants and interact with them on a fairly personal level. Also, gaining inicial entry
into a research site involves much advance planning and numerous preliminary contacts.

8. Consider the extent to which you feel comfortable working without much rtruciure.  Qualitative
researchers typically work with few specific rules and procedures; their work is exploratory in
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many respects. Thus, chey must think creatively about how best to address various aspecrs of a
research problem, and they need a high tolerance for ambiguity. ‘

9. Consider your ability to organize and draw inferences from a2 large body of information.  Qualitative
research ofcen involves the collection of a great many field notes, interview responses, and so on,
that are not clearly organized at the beginning of the process. Working with exrensive amounts
of dara and reasoning inductively about them require considerable self-discipline and organiza-
tional ability. In comparison, conducting a few statistical analyses—even for those who have
lictle affection for mathemarics—is a much easier cask.

10. Consider your writing skills. Qualirative researchers must have excellent writing skills.

Communicating findings is the final step in all research projects; the success of your research ulti-
mately will be judged by how well you accomplish this final component of the research process.

Action research

Case study
Content analysis

Correlational research

Developmentai
research

Ethnogrophy

Experimental research
Ex post facto research

Grounded theory
research

Historical research
Observation study

Phenomenological
rasearch

Quasi-experimental
research

Survey research

I CIRE  Methodology and concomitant research goals

Once you have decided whether to take a quantitative or qualitative approach, you need to
pin down your research method more precisely. Table 4.5 lists some common research method-
ologies and the types of problems for which each is appropriate.

S ipis fo Actieve

A type of applied research that focuses on finding a solution fo a local problem in a locat setting. For
example, a teacher might investigate whether a new spelling program she has adopted leads to
improvement In her students’ achievement scores. (See Mertler [2009] or Mills [2011] for guidance on
conducting action research.)

A type of qualitative research in which indepth data are gathered relative to a single individual,
program, or event, for the purpose of learning more about an unknown or poody understood situction.
(See Chapter 7.) ’

A detaited and systematic examination of the cortents of a parficular body of material (e.g., television
shows, magazine adverfisements, Infernat websites, works of art) for the purpose of identifying patterns,
themes, or biases within that material. (See Chapter 7.)

A statistical investigation of the relationship between two or more variables. Comrelational research looks
at surface relationships but does not necessarily probe for causal reasons underlying them. For example,
a researcher might investigate the relationshipps among high school seniors” achievement test scores
and their grade point averages a ysar later when they are firstyear college students. (See Chapter ?.)

An observational-descriptive type of research that either compares peopie in different age groups (a
cross-sectional study) or follows a particular group over a lengthy period of time (a fongitudinal study).
Such studies are parficularly appropriate for loocking ot developmental frends. (See Chapter 9.)

Atype of qualitative inquiry that involves an in-depth study of an infact cuttural group in a natural
setting. (See Chapter 7.)

A study in which pariicipants are randomly assigned 1o groups that undergo various researcher
imposed treatments or interventions, followed by cbservations or measurements fo assess the effects of
the freatments. (See Chapter 10.)

An approach in which one looks at conditions that have already occurred and then collects dota to
irvestigate a possible relationship between these conditions and subsequent characteristics or behayv-
iars, (See Chapter 10.)

A type of qualitative research aimed at deriving theory through the use of multiple stages of data collec-
tion and interprefation. (See Chapter 7.)

An effort to reconstruct or interpret historical events through the gathering and interpretation of retevant
historical documents and/or oral histories. (See Chapter 8.)

A type of quantitative research in which a particular aspect of behavior is abserved systematically and
with as much objectivity as possible. (See Chapter 3.)

A qualitative method that attempts to understand participants' perspectives and views of social realities.
(See Chapter 7.) :

A method sirmilar to experimental research but without random assignment to groups. (See Chaopter 10.)

A study designed to defermine the incidence, frequency. and diskribution of cerfain characteristics in a
population; especially comman in business, sociology, and govemment research. (See Chapfer 9.)
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Considering the Validity of Your Method

Infernal Validity

No matter what research methodology you choose, you must think about the walidity of your
approach. We have already described the importance of validity in measurement instruments.
But here we are talking about the validity of the research project as @ whole—its accuracy, meaning--
fulness, and credibility. Your research effort will be worch your time and effort only to the extent
that it allows you to draw meaningful and defensible conclusions from your dara.

When researchers consider the validity of a research study, they need to ask themselves two
basic questions. First, does the study have sufficient controls to ensure that the conclusions
drawn are truly warranted by the dara? And second, can the results obrained reasonably be used
to make generalizations about the world beyond that specific research context? The answers to
these two questions address the issues of internal validity and external validiry, respectively.

The internal validity of a research study is the extent to which ics design and the data it yields
allow the researcher to draw accurate conclusions about cause-and-effect and ocher relationships
within the data. To illuscrate, we present three situations in which che internal validity of a
study s suspect:

1. A marketing researcher wants to study how humor in television commercials affects
sales in the United States and Canada. To do so, the researcher studies the effectiveness
of two commercials that have been developed for a new soft drink called Zowie. One
commercial, in which a well-known but humotless television actor describes how
Zowie has a zingy and refreshing taste, airs during the months of March, April, and
May. The other commercial, a hurnorous scenario in which several teenagers spray one
another with Zowie on a hot summer day, airs during the months of June, July, and
August. The researcher finds that in June through August, Zowie sales are almost dou-
ble what they were in the preceding three monchs. “Humor boosts sales,” the researcher
concludes,

2. An industrial psychologist wants to study the effects of soft classical music on the
productivity of a group of typists in a typing pool. At the beginning of the month,
the psychologist meets with the typists to explain the rationale for the study, gets
their consent to play the music during the working day, and then begins to have
music piped into the office where the typists work. At the end of the month, the ryp-
ists’ supervisor reports a 30% increase in the number of documents completed by the
typing pool that month. “Classical music increases productivity,” the psychologist
concludes.

3. An educational researcher wancs to study the effectiveness of a new method of teaching
reading to first graders. The researcher asks all 30 of the first-grade teachers in a pat-
ticular school district whether they would like to receive training in the new method
and then use it during the coming school year. Fourteen teachers volunteer to learn and
use the new method; 16 teachers say that they would prefer to use their current
approach. At the end of the school year, students who have been instructed with the
new method have, on average, significantly higher average scores on a reading achicve-
ment test than students who have received more traditional reading instruction. “The
new method is definirely better than the old one,” the researcher concludes. '

Did you detect something wrong with the conclusions these researchers drew? If not, go back
and read the three descriptions again. None of the conclusions is warranted from the study conducted,

In the first research study, the two commetcials apparently differed from each other in many
ways {e.g., the presence of teenagers, the amount of action) in addition to humor. And, of course,
we should not overlook the fact that the humorous commercial aired during the summer months.
People are more likely to drink soft drinks (including Zowie) when they are hot!

In cthe second study, the typists £new they were parciciparing in a reseacch seudy; they also
knew the nature of the researcher’s hypothesis. Sometimes the participants in a research study
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change their behavior simply because they know they are in a research study and are getting
extra atcention as a result. This effect, known as the Hawthorne effect,’ is an example of reac-
tivity, a more general phenomenon in which people change their behavior when they are aware
that they are being observed. But ocher explanarions for che second study’s results are possible as
well. Perhaps the typists cyped more becanse they liked the researcher and wanted to help him
support his hypothesis. Perhaps the music perked up the typists for a few weeks simply because
it was a change in their environment—a phenomenon known as the novelry effect. (In such a
situation, reverting back to »o music after a month or ewo might /s lead to an increase in pro-
ductivity.) Furthermore, the researcher did not consider the number of people who were working
before and after the music started. Perhaps productivity increased simply because two people in
the typing pool had just returned from vacarion!

In che third study, notice that the researcher looked for volunteers to use the new method for
teaching reading. Were the volunteer teachers different in some way from the nonvolunteers?
Were they better educated or more motivated? Did chey teach with more enchusiasm and
energy because they expected the new method to be mote effective? Or did the volunteer teachers
happen to teach in areas of the school district where children had a becter head start in reading
skills before coming to school? Pethaps the childten in the voluateers’ classrooms performed
better on the achievement test not because the instructional method was more effective, but
because, as a group, they had been read to more frequencly by their parents, gone to better
preschools, and so on.

To ensure the internal validity of a research study, researchers need to take whatever precau-
tions they can to eliminate other possible explanations for the results observed. Following are several
strategies researchers sometimes use to increase the probability chat thefr explanations are the most
likely ones for the observations they have made:

B A controlled laboratory study. An experiment is conducted in a laboratory setting so
that environmental conditions can be carefully regulaced.

E A double-blind experiment. In a situation where two or more different interventions
are being compared, neither the participants in the study nor the people administering
the interventions {e.g., teachers, research assistanes) know which intervention each par-
ticipane is receiving. Such lack of knowledge (“blindness™) decreases the likelihood that
people’s expectations for outcomes might influence the actua! outcomes.

¥ Unobtrusive measures. People are observed in such a way thart they do nor know
their actions are being recorded. We offer two real-life examples to illustrate. In one
case, a university library measured scudent and faculty use of different pares of the
library by looking at wear-and-tear patterns on the carper. In another situation,
researchers for the U.S. National Park Service looked at hikers' frequency of using
different hiking trails by installing electronic counters in hard-to-notice locations
beside the trails (R. K. Ormrod & Trahan, 1982). (Note that ethical issues somertimes
arise when we observe people without cheir permission; we discuss ethics a bic later
in this chapter.)

® Triangularion. Multiple sources of data are collected with the hope that they will all
converge to support a particular hypothesis or theory. This approach is especially com-
mon in qualitative research; for instance, a researcher might engage in many informal
observations in the field and conduct in-depth interviews, then look for common themes
that appear in the data gleaned from both methods. Triangulation is also common in
mixed-methods designs, in which both quantitative and qualirative dara are collecred to
answer a single research question.

Internal validity is especially of concern in experimental designs, where the specific intent
is o identify cause-and-effec relacionships; accordingly, we will revisit this issue in Chapter 9.
But to some degree, internal validity is important in any research scudy. The researcher must
have confidence that the conclusions drawn are warranted from the data collected.

3 The effect owes its nare to the Hawthome Works, an industrial complex in Illinais where the effect was firse observed.
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The external validity of a research study is the extent to which its results apply to sicuations
beyond the study itself-—in other words, the extent to which the conclusions drawn can be gen-
eralized to other contexts. As a general rule, researchers conceibute more to humanity’s knowl-
edge abour the world when they conducr research char has implicacions that extend far beyond
the specific situation scudied. -

Following are three commonly used strategies that enhance the external validiry of a research
project:

# A real-life setcing. Earlier we mentioned thar researchers sometimes use laboratory
experiments to help them control the environmental conditions in which a study takes
place. Laboratory studies have a downside, however: They provide an artificial setting
that may be quite different from real-life circumstances. Research that is conducted in
the outside world, alchough it may not have the right concrols of 2 laboratory project,
may be more valid in the sense that it yields results with broader applicability to other
real-world contexts.?

# A representative sample. Whenever researchers seek to learn more about a particular
category of objects or creatares—whether they ate studying rocks, salamanders, or human
beings—rthey often study a sample from that category and then deaw conclusions aboue che
category as 2 whole, (Here is a classic example of inductive reasoning.} For example, ro
study the properties of granite, researchers might take pieces of granite from anywhere in
the world and assume that cheir findings based on those pieces might be generalizable to
granite found in other locarions. The same might hold true for salamanders if researchers
limic their conclusions to the particular species of salamander they have studied.

Human beings are another matter. The human race is incredibly diverse in terms of
culeure, childrearing practices, educarional opportunities, personaliry characterisrics,
and so on. To the extent chat researchers restrict their research to people with a particular
set of characteristics, they may not be able to generalize their findings to people with a
very different set of characteristics. Ideally, then, researchers want parcicipants in a
research study to be a represenrative sample of the population about which they wish to
draw conclusions. In Chapter 8, we consider a number of strategies for obtaining repre-
sentative samples.

# Replication in a different context. Imagine that one researcher deaws a conclusion from
a particular study in a specific context, and another researcher who conducts a similar
scudy in a very different context reaches the same conclusion, and perhaps additional
researchers also conduct similar studies in dissimilar contexts and, again, draw the same
conclusion. Under such circumstances, these studies, caken together, provide evidence
“that the conclusion has validity and applicability across diverse contexts and sirnations,

Any researcher should consider both internal validity and external validity when designing
a research project. One’s conclusions are valid and meaningful only to the extent that they are
warranted based on the data collected @nd have applicability beyond the specific research situa-
tion itself.

In Chapter 2 we introduced you to the distinction beeween basic and applied research, Well-
designed basic research—research conducted under rightdy concrolled (and possibly artificial)
conditions—ensures internal validicy; thac is, it allows the researcher to rule out other possible
explanations for che results obtained. Applied research—research conducted in more naturaliscic
but invariably more complex environments—is more useful for external validity; that is, ic
increases the chances that a study’s findings are generalizable to other real-life situations and

AThe artificial nature of laboratory research has been a concern in psychology for many years. Anderson, Lindsay, and Bushman
{1999) compared the results of laboratory and field seudies relared to 2 wide variety of psychological phenomena. They discov-
ered chat the two kinds of studies cypicaily yield similar resules—thar studies conducted in the lab and chose conducted in
natural sectings lead to the same conclusions about human nacure. In cheir own words, "The psychological laboratacy has
generally produced psychological trurhs, racher chan wrivialities” (p. 3).
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c-versus-applied distinceion is really a continuum

problems. Keep in mind, however, that che basi
ave varying degrees of artificiality versus real-

rather than a dichotomy: Research seudies can h
world authenticity.

Validity in Qualitative Research

The concepts of internal and external validity originated in discussions of quantitative research
(Campbell & Stanley, 1963}, and some qualitative researchers have questioned their relevance o
qualitative designs. For instance, Lincoln and Guba (1985} and Creswell (2007) have suggested
that, for qualitative research, such words as credibility, trustworthiness, confirmability, and validation

be used instead of the term vafidity.

As noted earlier, qualitative rese
data sources in search of common themes—to support ¢
are several additional stracegies they employ:

& Extensive time in the field. The researcher may spend several months, perhaps even a
year or more, studying a particular phenomenon, forming tentative hypotheses, and co
tinually looking for evidence that eicher supports or disconfirms those hypotheses.

B Negative case analysis. The researcher actively looks for cases that contradict existi
hypotheses, then continually revises his or her explanation or theory until all cases ha
been accounted for.

8@ Thick description. The situation is described in sufficiendly rich, “thick” detail ¢
readers can draw their own conclusions from the data presented. :

# Feedback from others. The researcher seeks the opinion of colleagues in the field
determine whether they agree or disagree that the researcher has made appropriate int
pretations and drawn valid conclusions from the data. '

B Respondent validation. The researcher takes his or her conclusions back to the patti
pants in the study and asks quite simply, Do you agree with my conclusions? Do ch

make sense based on your own experiences?

archers frequently use triangulation—comparing multiple
he validity of their findings. Following

As you can see, then, researchers use & wide variety of approaches to support the validity,
their findings. Different approaches are appropriate in different situations, depending on

nature of the data and the specific methodologies used. _

Regardless of the kind of study you decide to conduct, you must address the validity of
study at the very beginaing of your projecc—that is, at the planning stage. If you put off valid
issues until later in the game, you may end up conducting a study thac has little apparent v
ity, either in terms of minimizing alternative explanations for the resules obtained (int
validity) ot in terms of being generalizable to the world “out there” (external validiey).
result, you are almost certainly wasting your cime and efforc on what is, for all intents and.

poses, a trivial enterprise.

Ethical I1ssues in Research'

Within cercain disciplines—the social sciences, education, medicine, and similar a

study-—the use of human beings in research is, of course, quite common. And in biology;
nvestigation are often nonhuman animals. Whenever human beings or oth

ok, feel, and experience physical or psychological distress
the ethical implications of what

subjects of i
tures with the potential to thi
focus of investigacion, researchers must lock closely at
proposing to do. :

Most echical issues in reseacch fa
voluntary and informed parcicipation, right to privac
leagues. In the following sections we raise issues relate
describe the internal review boards and professional codes of ethics th

researchers.

1l inco one of four categories: protection from
v, and honesty with professiond
d to each of these categories.
at provide guidz
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Protection from Harm

Researchers should not expose tesearch parricipants—whether they be human beings or non-
human animals—to unnecessary physical or psychological harm. When a study involves human
beings, the general rule of thumb is that che risk involved in participating in a study should
not be appreciably greater than the normal risks of day-to-day living. Participants should not
risk losing life or limb, nor should they be subjected to unusual scress, embarrassment, or loss
of self-esteem. '

In chinking about this issue, researchers must be particularly sensitive to and thoughtcful
abour potential harm they might cause participants from potentially vulnerable populations
(Sieber, 2000). For example, some participants may have allergies or health conditions thar place
them act greater-than-average risk in certain environments or with certain foods or medications.
Participants of a particular gender, cultural background, or sexual orientation might feel embar-
rassed or otherwise uncomfortable when asked to answer some kinds of questions or engage in
some kinds of activities. Special care must be taken with participants who cannot easily advocate
for their own needs and desires—children, the elderly, people with disabilities, and the like.

Especially when working wicth human participants, a tesearcher should ideally also think
about potential benefits that participation in a study might offer. At a minimum, the researcher
should treat all participants in a courteous and respeccful manner. A researcher can also consider
how people mighe gain someching useful from participating in a study—perhaps unique
insights abour a topic of personal interest or perhaps simply a sense of satisfacrion about contrib-
uting in a small way co advancements in society’s collective knowledge about the world. In some
cases a researcher can offer an incentive for participating (e.g., money or course credic), provided
that it isn't so excessive that it's essentially a form of disguised coercion (Scott-Jones, 2000).°

In cases where the nature of a study involves creating a small amount of psychological dis-
comfort, parricipants should know this ahead of time, and any necessary debriefing or coun-
seling should follow immediately after their participation. A debriefing can simulraneously
accomplish several things (Sales & Fotkman, 2000):

& It can help alleviate any uncomfortable reactions—either anticipared or unanticipated—
to certain questions, tasks, or accivicies,

B It can alert the researcher to necessary follow-up interventions for any participants expe-
riencing extreme reactions.

# It provides an opportunity for the researcher to correct any misinformation participants
might have gotten during the study.

& It provides a time during which participants can learn more abour the nature and goals
of the study, about how its results may fit in with whac is already known about a topic,
and abour the nature of research more generally.

Voluntary and Informed Participation

When research involves public documencs or records char human beings have previously created—
birth certificates, newspaper articles, and so on—such documents and records are generally con-
sidered to be fair game for research investigation. But when people are specifically recruited for
participation in a research study, they should be told the nature of the study to be conducted and |
given the choice of either participating or not participating. Furthermore, they should be told
thar, if they agree to participate, they have the right to withdraw from the study at any time. And
under no circurnstances should people feel pressure to participate from employers or other more
powerful individuals. Any participation in @ study should be strictly voluntary.

In general, research with human beings requires informed consent. Tha is, participants—
or legal guardians in the case of children and certain other populacions—must know the nature

3 Two qualifications should be noted here. When working with children, enticing incentives should be offered onfy afer
parents have already given permission for their participation. And when offering course credit to college scudents, alterna-
tive ways co earn the same credic muse be provided as well—for instance, reading and wriring a review of a research: article
{Scott-Jones, 2000).
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of the study and grant written permission. One common practice—and one that is required for
certain kinds of studies at most research institutions—is to presencan informed consent form
that describes che nature of the research project, as well as the narure of one’s participation in it.
Such a form should contain the following information:

% A brief description of the nature and goal(s) of the study, written in language thar its
readers can readily understand

A description of what participation will involve, in terms of activities and duration

A stacement indicating that parricipation is voluntaty and can be terminated at any time
withour penalty

A description of any potential risk and/or discomfort that participants may encounter
A description of potential benefits of che study, including those for parcicipants, science,
and/or human society as a whole

A guarantee that all responses will remain confidential and anonymous

The researcher’s name, plus information about how the researcher can be contacted

An individual or office that participants can contact if they have questions or concerns
about the study

An offer to provide detailed information about the study (e.g., a summary of findings)
upon its completion

A place for the participant to sign and date the letter, indicating agreement to par-
ticipate (when children are asked to parcicipate, their parents must read and sign the

letter)

B O M BE® BE B

An example of such a form, used by Rose McCallin in a research project for her doctoral disserta-
tion, is presented in Figure 4.6. The form was used to recruit college students who were enrolled
in a class in a teacher preparation program. It is missing one imporeant ingredient: an offer to
provide information about the study after its completion. Instead, McCallin appeared in class a
few weeks after she had collected data to give a summary of the study and its implications for
teachers.

A dilemma sometimes arises as to how informed potential participants should be. If people
are given too much information—for instance, if chey are told the specific research bypothesis
being tested—they may behave differently than they would under more normal circumstances
(recall the earlier description of a study involving classical music and typists’ productivicy). A
reasonable compromise is to give potential participants a general idea of what che study is about
(e.g., “This study is investigating the effects of a physical exercise program on people’s overall
mental health™ and to describe what specific activities their participation will involve—in other
words, to give them sufficient information to make a reasonable, informed judgment about
whether they wish to participate. ,

On rare occasions {e.g., in some studies of social behavior), telling participants the crue
nature of a study might lead them to behave in ways that would defeat the purpose of the study.
In general, deception of any kind is frowned on and should be used only when the study cannot
meaningfully be conducted without it. Even then, the degree of deception should be as minimal
as possible, and participants should be told the true nature of the research as soon as cheir
involvement is over. (An internal review board, to be described shortly, can give you guidance
regarding this matter.) : )

Earlier in the chapter we mentioned the use of unobrrusive measures as a strategy for meas-
uring behavior. Strictly speaking, unobtrusive measures violate the principle of informed con-
sent. But if people’s behaviors are merely being recorded in some way during their normal daily
activities—if people are not being asked to do something they ordinarily would not do—and if
they are not being scrutinized in any way chat might be potentially invasive or embarrassing,
then unoberusive measures are quite appropriate. Recall our two eatlier examples: examining the
frequency with which people use different pares of the library and the frequency with which they
hike along certain trails in a national park. Both of these examples involved behaviors within the

scope of participants’ normal activities.
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Understanding How Students Organize Knowledge
You are being asked to participate in a study investigating ways in which students organize their knowledge.

We are interested in determining how students organize their knowledge in memory and use that knowijedge. It is hoped that the
results of this study can be useful in helping teachers understand why students perform differently from one another in the classroom.

As a future teacher, you will mast likely have to use your knowledge in a variety of situations. However, relatively little is known about
relationships among factors involved in knowledge appiication. Your participation may help to clarify some of these relationships so
that we can better identify why students perform differently. And. although you may not directly benefit from this research, results
from the study may be useful for future students, both those you teach and those who, like yourself, ptan to be teachers.

If you agree to participate, you will complete two activities. In addition, we need to use your anonymous grade point average (GPA) as
a control variable in arder to account for initial differences among students. To ensure anonymity, we will submit onfy your social
security number to the UNC Registrar, who will use this number to locate your GPA. The Registrar will black out the first three digits of
your social security number before giving us this information, and the remaining six-digit number will be used ortly to keep track of
your performance on the other activities. You will not be putting your name on anything except this form. And, there will be no
altempt to link your name with the last six digits of your social security number because individual performance is not of interest in
this study. Gnly group results will be reported.

In the first activity, you will be asked to complete a 15-minute Self-Rating Checklist. This checklist consists of statements about
knowledge application that you will judge to be true or false according ta how each statement applies o you. In the second activity
(which wiil be administered two days later), you will be given a list of concepts and asked to organize them on a sheet of paper,
connect concepts you believe to be related, and describe the type of relationship between each connected pair of concepts. This
activity should take about 30 minutes.

Although all studies have some degree of risk, the potential in this investigation is quite minimal. All activities are similar to normal
classroom procedures, and all parformance is anonymaus. You will not incur any costs as a result of your participation in this study.

Your participation is voluntary, If at any time during this study you wish to withdraw your participation, you are free to do so without
prejudice.

if you have any questions prior to your participation or at any time during the study, please do not hesitate ta contact us.

AUTHORIZATION: I have read the above and understand the nature of this study. | understand that by agreeing to participate in this
study | have not waived any legal or human right and that | may contact the researchers at the University of Northern Colorado (Dr.
Jeanne Ormrod or Rose McCallin, 303-555-2807) at any time. | agree to participate in this study. | understand that | may refuse to
participate or | may withdraw from the study at any time without prejudice. | also grant permission to the researchers to obtain my
anonymous grade point average from the UNC Registrar for use as a control variable in the study. In addition, | understand that if |
have any concerns about my treatment during the study, | can contact the Chair of the Internal Review Board at the University of
Northemn Colorado (303-555-2392) at any time.

Participant's signature: Date:

Researcher’s signature: Date:

"FIGURE 4.6

Ekbrhple of an informed consent form

Adapted from Knowledge Application Crentation, Cognifive Structure, and Achievement (pp. 109-110) by R. C. McCallin, 1988,
unpublished doctoral dissertation, University of Northern Colorado, Greeley. Adapted with perrission.

Right to Privacy

Any research scudy involving human beings must respect participants’ right to privacy. Under
no circumstances should a research report, either oral or writcen, be presented in such a way thar
other people become aware of how a particular participant has responded ot behaved—unless, of
course, the participant has specifically granted permission #» writing for this to happen.

In general, a researcher must keep the nature and quality of individual participants’ perfor-
mance strictly confidential. For instance, the researcher might give each parricipant a unique,
arbitrary code number and then label any written documents with that number rather than with
the person’s name. And if a particular person’s behavior is described in depth in the research
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report, he or she should be given a pseudonym—and other trivial, irrelevant details that migh
give away the person’s identity should be changed—to ensure anonymity.

In this age of the Internet, researchers must also take precautions that computer hackers
cannot access participants’ individual data. Our advice here is simple: Don’t post raw data o
easily decodable data about individual participants online in any form. If you use the Internet &
share your data with co-researchers living elsewhere, use e-mail and well-encoded attachment
to transmit your data set; send your coding scheme in a separate e-mail message at another time

Occasionally employers or other powerful individuals in a research setting might put con
siderable pressure on a researcher to reveal participants' individual responses. The researche
must not give in to such pressure. In general, knowledge abour participants’ individual perfor-
mances should be revealed orfy to any co-researchers who have a significant role in the research -
investigation—unless, of course, participants have specifically granted permission in writing that
it be shared with certain other individuals. There is one important exception to this rule
Researchers are legally obligated to report ro the proper authorities any information that sug-
gests present or imminent danger to someone (e.g., child abuse, a planned terrorist act).

Honesty with Professional Colleagues

Researchers must report their findings in a complete and honest fashion, without mistepresent-
ing what they have done or intentionally misleading others abour the nature of their findings.
And under no circumstances should a researcher fabricate data to support a particular conclu-
sion, no marcer how seemingly “noble” thar conclusion mighe be. Such an action constitures
sciencific frand, plain and simple.

Within this context, we ask you to recall our discussion in Chapter 3 about giving appropri-
ate credit where credit is due. Any use of another person’s ideas or words demands full acknowl-
edgment; otherwise, it constitutes plagiarism and documentary theft. Full acknowledgment of
all material belonging to another person is mandarory. To appropriate the thoughts, ideas, or
words of another without acknowledgment—even if you paraphrase the borrowed ideas in your
own language—is dishonest, unethical, and highly circumspect. Honest researchers do not hesi-

* tate to acknowledge their indebtedness to others.

Internal Review Boards

In the United Srates, any college, university, or research institution must have an internal
review board (IRB)® that scrutinizes all proposals for conducting human research under the
auspices of the institution. This board, which is made up of scholars and researchers across a
broad range of disciplines, checks proposed research studies to be sure that the procedures are
not unduly harmful to participants, that appropriate procedures will be followed to obtain par-
ticipanrs’ informed consear, and that participants’ privacy and anonymity are ensured.

Ic is imporrant to note that the research is reviewed at the proposal stage. A propesa! mast be
rubmitted to and approved by the IRB before a single datum is collected, Depending on the extent to
which the study intrudes in some way on people’s lives and imposes risk to participancs, the
board's chairperson may quickly declare it exempt from review, give it an expedited review, or bring
it before the board for a fw! review. In any case, the researcher cannot begin the study usncil (a) the
board has given its seal of approval to the study as originally designed or (b} the researcher has
made modifications that the board requests.

The criteria and procedures of an IRB vary slightly from one institucion to anocher. For
examples of institutional policies and procedures, you might want to visit the websites of Duke
University (www.ors.duke edu), Tufts University {tnemcirb.cufts.edu), or University of New
Hampshire (www.unh.edu/osr). You can find other helpful sites on the Internet by using a search
engine (e.g., Google or Yahoo!) and such keywords as “IRB,” “human participants,” and “human
subjeets.”

% You might also see this committee called something along the lines of "Commiteee for Protection of Human Subjects.”
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Universities and other research institutions have review boards for animal research as well.
Any research thac may potentially cause suffering, distress, or death to animals must be described
and adequately justified to an institurional animal care and use committee (IACUC).
Furthermore, the researcher must minimize or prevent such suffering and death to the extent ic
is possible to do so. For examples of research institurions’ JACUC policies and procedures, we
refer you to the University of Maryland (www.umresearch.umd.edu/IACUC) and the University
of Arizona (www.uac.arizona.edu),

Professional Codes of Ethics

Many disciplines have their own codes of ethical standards governing research chat involves
human subjects and, when applicable, research involving animal subjects as well. One good
souzce of discipline-specific ethical codes is, of course, the Internet. Following are examples of
organizational websites with ethical codes related to research in their disciplines:

American Anthropological Association (www.aaanet.org)

American Association for Public Opinion Research (www.aapor.org)
American Educational Research Association (www.aerz.net)
American Psychological Association (www.apa.org)

American Society of Criminology (www.asc41.com)

American Sociological Association (www.asanet.org)

Society for Conservarion Biology (www.conbio.org)

PRACTICAL APPLICATION Planning an Ethical Research Study

Ethical practices in research begin as the planning stage. The following checklist can help you
scrutinize your own project for its potential ethical implications.
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—— 5. Do you need to seek informed consent from participants? Why or why not?

- 6 X you need to seek informed consent, how might you explain the nature and goals of
your study to potential participants in a way that they can understand? Write a
potential explanation here.

— 7. What specific steps will you take to ensure participants’ privacy? List them here.

—. 8. Ifapplicable, what format might a post-participation debriefing ta.ke? What infor-
- mation should you include in your debriefing? '

Critically Scrutinizing Your Overail Plan

At this point, you have presumably attended to the nature and availability of the data you need
in order to address your research problem, identified potencially appropriate ways of measuring
your observarions, chosen an overall approach to your research methodology, and examined the
ethical implications of what you intend to do. But ultimately, you must step back a bit and look
at the overall forest—the big picture—rather than ar the specific, nitty-gricey trees. And, of
course, you must be realistic and practical regarding what you can reasonably accomplish.
Remember the title of this book: Practical Research.

PRACTICAL APPLICATION Judging the Feasibility of a Research Project

Many beginning researchers avoid looking closely at the practical aspects of a research endeavor.
Envisioning an exotic investigation or a solve-the-problems-of-the-world study sometimes keeps
a researcher from making an impartial judgment about practicability. Completing che follow-
ing checklist can help you wisely plan and accurately evaluate the research you have in mind.
After you have finished, review your responses, Then answer this question: Can you reasonably
accomplish this study? If your answer is no, detecmine which parts of the projecc are not terribly
practical, and identify things you might do to make it more realistically accomplishable.

¢/ CHECKLIST

De’r_érmining Whether a Proposed Research Projécf
Is Realistic and Practical

THE PROBLEM

—  -1. With what area(s) will the problem deal?

People
Things
Recotds
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Thoughts and ideas

Dynamics and enetgy

- Are dara thar relate directly to the problem available for each of the categories-you've

' just checked? Yes No

THg DaTA

—_— 6

10.

. What academic diséipline is primarily concerned with the problem?

- What other academic disciplines are possibly also related to che problem?

. What special qualifications do you have as a teseaccher for this problem?

Interest in the problem

Experience in the problem area
Education and/or training
Other (specify):

]

How available are the data to you?

Readily available

Available with permission

|

Available with great difficulty or rarely available
Unavailable

. How often are you personally in contact with the source of the daca?

Once a week Once a month

Once a day
Once a year

Never

- Will the data arise directly out of the problem situarion?

: Yes No _
If your answer is no, where or how will you obtain the data?

. How do you plan to gather the dara?

Observation Questionnaire Test Rating scale

Photocopying of records Interview and audio recording

Specialized machine/device Computer technology

Orther (explain):

Is special equipment or are special conditions necessary for gathering or processing
the daca?
Yes No

If your answer is yes, specify:

. If you will need special equipment, do yo;.l have access to such equipment and the

skill to use ic?
No

Yes
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If your answer is no, how do you intend to overcome this difficuley?

_,... 12. “What'is '_t;'_figé-_é's'tiqiatjédtdsg-in ‘time arid .'Iﬁbl-léj}.fb':gﬁ:thf,‘f _the;:_[_ata’? :

13 . What ev1dence do you:ha. ¢ that. the data you gather w1ll be valxd and rehable .1fldl-

When You Can’t Anticipate Everything in Advance:
The Value of a Pilot Study

Did you have trouble answering some of the questions in the checklist? For instance, did you
have difficuley estimating how much time it would take you to gather or process your data? Did
you realize that you might need to develop your own questionnaire, test, or other measurement
insttument but chen wonder how valid and reliable the instrument might be for your purpose?

Up to this point, we have been talking about planning a research project as something that |
occurs all in one fell swoop. In reality, a researcher may sometimes need to do a brief exploratory
investigation, or pilot study, to try out particular procedutes, measurement inscruments, o :
methads of analysis. A bréief pilot siudy is an exvellent way to determine the feasibility of your study.
Furthermore, although it may take some cime initially, it may ultimately save you time by let
ting you know—after only a small investment on your part—which approaches will and wil
not be effective in helping you solve your overall research problem.

PRACTICAL APPLICATION Establishing Research Criteria
and Justifying Your Research Methodology

In this exercise, you will continue developing your research proposal, for which you have already,
conducted a review of the related literature (see Chapter 3). In writing proposals, we leave noth:
ing unspecified. Here we explore how to treat each subproblem in terms of its data, the criterid
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tor the admission of those data into your study, and a jusification of the methodology you propose
to employ. In the form presented in Figure 4.7 (extend it as needed on either a sheet of paper or
word processing documnent), we suggest the following approach to justify your research methods:

1. Write your principal problem ar the top of the page, and divide the rest of the page into
the two columns.

2. In the left-hand column, write the first subproblem.

3. Immediately below the subproblem, write a description of the dara you will need ro
resolve that subproblem. :

4. In the right-hand column, write the criteria you will establish for the admissibility of
those data into your research design. In other words, what kinds of data will be accept-
able and what kinds will #o# be acceptable for inclusion in your study? Be very specific.
For instance, if you are planning to administer a questionnaire to determine people’s
attitudes about 2 controversial issue, will you include data from questionnaires that are
only parrially completed, with some items left unanswered?

5. Repeat steps 2—4 for the remaining subproblems.

Now refer to the eatlier sections “Comparing Quantitative and Qualitative Approaches”
and “Guidelines: Deciding Whether to Use a2 Quanticative or Qualitarive Approach.” Then do
the following:

1. Describe the characteristics that the data in your research projece will exhibit.

2. For the data you have just described, identify the approach—quantitacive, qualitative,
or some combination of the two~that would be most appropriate for collecting, ana-
lyzing, and interpreting those data. Justify your choice.

PRACTICAL APPLICATION Developing a Plan of Attack

Once you have determined that your research project is feasible, you can move ahead. Yet espe-
cially for a novice researcher, all the things that need to be done~—writing and submitting the
proposal, getting IRB or IACUC approval, arranging for access to one or more research sites,
setting up any experimental interventions you have planned, collecting the data, analyzing and

FIGURE

Justifying your rese
approaches

The problem: (Write it as you stated it in Chapter 3.)

A statement of each The criteria that wilt
subproblem together with a | govern the admissibility of
description of those data the data into the research

needed for its solution. design.
Subproblem 1; Criterion 1:
The data needad for its Criterion 2:
solution;

Criterion 3:

V\J/\\/\/
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interpreting it, and writing the final research report (almost always in multiple drafes}—may, in
combination, seem like a gigantic undertaking. We authors recall, with considerable disappoint-
ment and sadness, the many promising docroral students we have known who took all required
courses, passed their comprehensive exams with flying colors, and then never earned their doc-
toral degrees because they couldn’t persevere through the process of completing a dissercation.

You must accept the fact that your project will take time—lots of time. All too often, we have had
students tell us chat they anticipate completing a major research project {e.g., a thesis or disser-
ration) in 2 semester of less. In the vast majority of cases, such a belief is unrealistic. Consider the
many steps we listed in the preceding paragraph. If you think you can accomplish all of these
things within two or three months, you are almost certainly setting yourself up for failure and
great disappointment. We would much rather you think of any research project—and especially
your first project—as something chat is a valuable learning experience in its own right. As such,
it is worth however much of your time and effort it takes to do the job well.

"The most effective strategy we can suggest here is to develop a research and writing schedule and
#ry to stick to it. Figure 4.8 provides a workable format for your schedule. In the lefc-hand col-
umn, list all of the specific tasks you need to accomplish for your research project (writing the
proposal, getting approval from the IRB and any other relevant faculty commirtees, conducting
any needed pilot studies, etc.) in the order in which you need to accomplish them. In the second
column, estimate the number of weeks or months it will rake you to complete each task, always
giving yourself a liccle more time than you think you will need. In the third column, establish
apptopriate target dates for accomplishing each task, taking into account any holidays, vaca-
tions, business trips, and other breaks in your schedule that you anticipate. Also include a little
bit of slack time for unanticipated ilinesses or family emergencies. Use the right-hand column to
check off each step as you complete it.

Using Project Management Sofiware and Electronic Planners

) Project management software is commonplace in the business world. Such software is available

:(;, usns  both commercially (e.g., FastTrack Schedule, ManyMoon, Milestones, ToDoList) and in freeware

TEGINDLAGY  ,ooilable for download from the lnternet (e.g., go t© www.gantrproject.biz or download.cnet.
com). You can use such software to organize and coordinate the various aspects of a research pro-
ject. For example, it lets you outline the different phases of the project, the dates by which those
phases need to be completed, the ways in which they are interconnected, and the person who is
responsible for completing each task. This information can be displayed in graphic form with
due dates and milestones highlighred.

Project management software is especially helpful when a research project has many sepa-
rate pares that all need to be carefully organized and coordinated. For example, suppose a large
research effort is being conducted in a local school district. The effort requires a team of observ-
ers and interviewers to go into various schools and observe teachers in class, interview students
during study halls, and discuss administrative issues with the principals. Coordinating the
efforts of the many observers, teachers, students, and administrators is 2 complex task that can
be easily laid out and scheduled by project management software.

You might consider computerizing your schedule even if you don’t expect your research
project to be as multifaceted as the one just described. For instance, computerized versions of
day planners (.., Daily Planner, DevPlanner, Now Up-to-Date) are widely available. These
customized databases can store and organize the various tasks you need to accomplish. You can:
insert electronic reminders that you need to do certain things on such-and-such a date. And you
can easily revise your long-term schedule if unforeseen circumstances occur.

Keeping an Optirmistic angd Task-Oriented Qutlook

In our own experiences, we have found that a schedule goes a long way in helping us complete &
seemingly humongous task. In face, this is exactly the approach we took when we wrote variou§
editions of this book. Make no mistake abour it, writing a book such as this one can be even:
more overwhelming than conducting a research project! '
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- Task to Complete

Establishing a schedule for your project




|
|
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A schedule in which you break your project into small, easily doable sceps accomplishes
several things for you simultaneously. First, it gives you the confidence that you cen complere
yout project if you simply focus on one piece at a time. Second, it helps you persevere by giving
you a series of target dates thar you scrive to meer. And last (but cerrainly not least!), checking
off each rask as you complete it provides a regular reminder that you are making progress toward
your final goal of solving the research problem.
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ANSWERS TO THE CONCEPTUAL ANALYSIS EXERCISE "ldentifying
Scales of Measurement” on page 88:

1.

This is a rutio scale, with an absolute zero point (i.e., no bacteria ar all).

2. A country’s average temperature is an /nterval scale, because an average temperature of

O—regardless of whether the temperarure is reported in Fahrenheit or Celsius—still
means some heat. (In the Kelvin scale, a cemperature of 0 means no heat ar all, but people
typically don't use chis scale in reporting climatic temperature.) Amount of tourist dol-
lars is, of course, a ratio scale.

- The party membership coding scheme is a mominal scale, because the numbers assigned

indicate only category membership, not quantity or order. For example, a Republican
(who is coded “2") does not have “rwice as much” party membership as a Democrat (who
is coded “1"). Meanwhile, voting frequency—how many times each person has voted in
the past five years—is a ratio scale, with equal units of measurement {every trip to the
polls is counted once) and an absolute zero point (a score of 0 means chat a petson hasn't
voted even once in the past five years).

The zip code strategy for creating regions is a mominal scale, reflecting only category
membership. Regions with higher zip codes don't necessarily have “more” of anything,
nor are they necessarily “betrer” in some respect.

Don't be distracted by the absolute zero point here (an’ income of $0 means no money
at all}. The ranges of income are different in each group: Group A has a $20,000 range,
Group B has a $30,000 range, Group C has a $50,000 range, and Group D—well, who
knows how much the richest person in che study makes each year? Because of the une-
qual measurement unics, this is an erdinal scale.

This is an ordinal scale that reflects varying levels of qualicy. There is no indication that
the four categories each reflect the same range of quality, and a true zero point {no road
at all!) is not represented by the categorization scheme.

- This is a tricky one. Despite the 0, this is 707 a ratio scale because virrually all scudencs

have at least a tiny amount of anxiety about tests, even if they respond “never” to all
25 questions. Burt the scale does involve an amount of something, so this muse be either
an ordinal or interval scale. Many psychologists would argue that the scores reflect an
interval scale and would treat it as such in their statiscical analyses. We authors don't
necessarily agree, for two reasons. First, some of the statements on the inscraments
might reflecr higher levels of test anxiety than others, so a “4” response to one item
isn't necessarily the equivalent of a “4” response to another. Second, the 5-point rating
scale embedded within the instrument (“never” to “always”) doesn’t necessarily reflect
equal intervals of frequency; for instance, perhaps a student chinks of “sometimes” as
being a broad range of frequencies of rest-anxiecy occucrence but thinks of “often” as
being a more limited range. Thus, we argue that, in reality, the scores on the test
anxiety instrument reflect an ordinal scale.
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ANSWERS TO THE CONCEPTUAL ANALYSIS EXERCISE
“identifying Problems with Validity and Reliability in
Measurement” on page 93!

1. The test lacks content validiry: It doesn't reflect the content domain that the instruction
covered—actual tennis skills. _

2. This is# problem of equivalent forms reliability: The different versions of the same instru-
ment yield different results.

3. The issue here is interrater reliability: The researchers are evaluating the same behaviors
differently.

4. The problem in this case is criterion validity: Two measures of energy level—blood-test
cesults and observer rarings—yield very different resules.

S. This is a problem of rest-retest reliability: The students responded differently within a very
short time interval (two weeks at most), even though their general opinions abour cli-
mate change probably changed very lictle, if ac all, during that interval.

6. The questionnaire lacks infernal consistency reliability: Different items in the instrument
yield different results, even chough all items are intended to measure a single character-
istic; matrimonial harmony.

7. In this case the instrument’s construct validisy is suspect. Religious tolerance is a hypoth-
esized internal characteristic that can be inferred and measured only indirectly through
observable patterns in people’s behaviors. Here the behaviors being observed are simply

_ responses to a questionnaire.

8. Face validity is at stake here: Although many psychologists contend that intelligence
involves reaction time to some degree—and thus the reaction-time task might be a valid
measure—on the surface the task doesn’t appear to be a good measure. Although face
validity is not “true” validity, 2 lack of it can sometimes negatively impact participants’
cooperation in a research project.






