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Measurement, in short, isnot an end in itself. Its scientific worth can be appreciated
only in an instrumentalist perspective, in which we ask what ends measurement is
intended to serve, what roleit is called upon to play in the scientific situation,

what functionsit performsininquiry.

—Abraham Kaplan, The Conduct of Inquiry, p. 171

Who is poor and how much poverty exists? U.S. government officialsin the 1960s
answered these questions using the poverty line to measure poverty. New programs were
to provide aid to poor people (for schooling, health care, housing assistance, and so
forth). They began with the idea of being so impoverished that afamily was unable to buy
enough food to prevent mal nourishment. Studies at the time showed that low-income
people were spending one-third of their income on food. Officials visited grocery stores
and calculated how much low-cost nutritional food for afamily would cost and
multiplied the amount by 3 to create a poverty line. Since then, the number has been
adjusted for inflation. When Brady (2003:730) reviewed publications from 1990-2001,
he found that 69.8 percent of poverty studiesin the United States used the official
government rate. However, numerous studies found that the official U.S. measure of
poverty has major deficiencies. When the National Research Council examined the
measure in 1995, members declared it outdated and said it should not be retained. The
poverty measure sets an arbitrary income level and “it obscures differences in the extent
of poverty among population groups and across geographic contexts and provides an
inaccurate picture of trends over time” (Brady, 2003:718). It fails to capture the complex
nature of poverty and does not take into account new family situations, new aid
programs, changesin taxes, and new living expenses. Adding to the confusion, we cannot
compare U. S. poverty reduction over time to those in other countries because each
country uses different poverty measures. All of the methodological improvements asto
how we measure poverty would result in counting far more peopl e as being poor, so few
government officials want to change the measure.
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THE NEED FOR MEASUREMENT

As researchers, we encounter measures everyday
such asthe Stanford Binet | Q test to measure intel-
ligence, theindex of dissimilarity to measureracia
segregation, or uniform crime reports to measure
theamount of crime. We need measurestotest ahy-
pothesis, evaluate an explanation, provide empirical
support for atheory, or study an applied issue. The
way wemeasurearange of social life—aspectssuch
as self-esteem, political power, alienation, or racial
prejudice—isthefocusof thischapter. We measure
in both quantitative and qualitative studies, but
quantitative researchers are most concerned with
measurement. I n quantitative studies, measurement
isadistinct step in the research process that occurs
prior to data collection. Quantitative measurement
has aspecia terminology and set of techniques be-
cause the goal isto precisely capture details of the
empirical social world and expresswhat wefindin
numbers.

In qualitative studies, we measure with alter-
natives to numbers, and measurement isless asep-
arate research step. Because the process is more
inductive, we are measuring and creating new con-
cepts simultaneously with the process of gathering
data

Measuring is not some arcane, technical issue
(like pulling out atape measureto determine an ob-
ject’slength or putting an object on ascaleto check
itsweight) that we can skip over quickly. Measure-
ment intimately connects how we perceive and
think about the social world withwhat wefindinit.
Poor-quality measures can quickly destroy an
otherwise good study. Measurement also has con-
sequencesin everyday life. For example, psychol-
ogistsand others debate the meaning and measures
of intelligence. We use | Q “tests’ to measure aper-
son’s intelligence in schools, on job applications,
and in statements about racial or other inherited su-
periority. But what is intelligence? Most such IQ
“tests” measure only analytic reasoning (i.e., one's
capacity to think abstractly and to infer logically).
However, we recognize other types of intelligence:
artistic, practical, mechanical, and creative. Some
people suggest even more types, such as social-
interpersonal, emotional, body-kinesthetic, musical,

or spatial. If there are many forms of intelligence
but we narrowly measure only one type, we limit
the way schools identify and nurture learning; the
way we select, evaluate, and promote employees;
and the way society as a whole values diverse
human capabilities.

Asthe chapter opening indicated, the way we
measure poverty determineswhether peoplereceive
assistance from numerous social programs (e.g.,
subsidized housing, food aid, health care, child-
care). Some say that people are poor if they cannot
afford to buy food required to prevent mal nutrition.
Others say that poor means having an annual in-
comethat islessthan one-half of the average (me-
dian) income. Still others say that poor means
someonewho earnslessthana*“living wage’ based
on ajudgment about anincome needed to meet min-
imal community standards of health, safety and
decency in hygiene, housing, clothing, diet, trans-
portation, and so forth. Decisions about measuring
poverty can greatly influence the daily living con-
ditions of millions of people.

We use many measures in daily life. For
example, thismorning | woke up and hopped onto
abathroom scale to see how well my diet iswork-
ing. | glanced at athermometer to find out whether
towear acoat. Next, | got into my car and checked
the gas gauge to be sure | could makeit to campus.
As| drove, | watched the speedometer so | would
not get a speeding ticket. By 8:00 A.M., | had mea-
sured weight, temperature, gasoline volume, and
speed—all measuresabout thephysical world. Such
precise, well-devel oped measures of daily life are
fundamental in the natural sciences.

Our everyday measures of the nonphysical
world are usualy less exact. We are measuring
when we say that a restaurant has excellent food,
that Pabloisreally smart, that Karen hasanegative
attitude toward life, that Johnson is really preju-
diced, or that last night's movie contained lots of
violence. Such everyday judgmentsas“realy prej-
udiced” or “lots of violence” are sloppy and
imprecise.

Measurement instruments also extend our
senses. The astronomer or biologist uses the tele-
scope or the microscope to extend natural vision.
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Measuring hel psus seewhat isotherwiseinvisible,
and it lets us observe things that were once unseen
and unknown but predi cted by theory. For example,
we may not see or feel magnetism with our natural
senses. Magnetism comes from a theory about the
physical world. We seeits effectsindirectly; for in-
stance, metal flecks move near amagnet. The mag-
net allows us to “see” or measure the magnetic
fields. In contrast to our natural senses, scientific
measurement ismore sensitive and varieslesswith
the specific observer and yields more exact infor-
mation. We recognize that a thermometer gives
more specific, precise information about tempera-
ture than touch can. Likewise, a good bathroom
scale gives us more specific, constant, and precise
information about the weight of a 5-year-old girl
than we can get by lifting her and then calling her
“heavy” or “light.”

Beforewe can measure, weneed to haveavery
clear ideaabout what we areinterested in. Thisisa
key principle; measurement connectsideaswe carry
in our heads with specific things we do in the em-
pirica world to make those ideas visible. Natural
scientists use many theories, and they created mea-
suresto “se€’ very tiny things (molecules or insect
organs) or very large things (huge geological land
masses or planets) that are not observable through
ordinary senses. All researchers are constantly cre-
ating new measures.!

We might easily see age, sex, and race that are
measured in social research (e.g., physical wrinkles
of age, body parts of each sex, skin tones, and eye
shape), but many aspects of the social world (e.g.,
attitudes, ideology, divorce rates, deviance, social
roles) are difficult to observe directly. Just as natu-
ral scientists created indirect measures of the “in-
visible’ molecules and the force of gravity, socia
scientists created measures for difficult-to-observe
parts of the social world.

QUANTITATIVE AND
QUALITATIVE MEASUREMENT

Inall socia research—both qualitative and quanti-
tative studies—we connect data to ideas or con-
cepts. We can think of the data in a study as the
empirical representation of aconcept. Measurement

linksthe data to the concepts, yet the measurement
process differs depending on whether our data and
research approach are primarily quantitative or
qualitative. Three features separate quantitative
from qualitative approaches to measurement.

Thefirgt differenceistiming. In quantitativere-
search, we think about variables and convert them
into specific actions during a planning stagethat is
before and separate from gathering or analyzing
data. In qualitative research, we measure while in
the data collection phase.

A second differenceinvolvesthe dataitself. In
aquantitative study, we use techniquesthat will pro-
ducedatain theform of numbers. Usually thishap-
pens by moving deductively from abstract ideasto
specific data collection techniques, and to precise
numerical information that the techniques yield.
Numerical data represent a uniform, standardized,
and compact way to empirically represent abstract
ideas. In a qualitative study, data sometimes come
in the form of numbers; more often, the data are
written or spoken words, actions, sounds, symbols,
physical objects, or visual images (e.g., maps,
photographs, videos). Unlikeaquantitative study, a
qualitative study does not convert all observations
into a single, common medium such as numbers
but leaves the data in a variety of nonstandard
shapes, sizes, and forms. While numerical datacon-
vert information into astandard and condensed for-
mat, qualitative data are voluminous, diverse, and
nonstandard.

A third difference involves how we connect
conceptswith data. In quantitative research, we con-
template and reflect on concepts before we gather
data. We select measurement techniques to bridge
the abstract concepts with the empirical data. Of
course, after we collect and examine the data, we
do not shut off our minds and continue to develop
new ideas, but we begin with clearly thought-out
conceptsand consider how we might measurethem.

In qualitative research, we a so reflect on con-
cepts before gathering data. However, many of the
concepts we use are developed and refined during
or after the process of data collection. We reexam-
ine and reflect on the data and concepts simultane-
oudly and interactively. As we gather data, we are
simultaneously reflecting on it and generating new
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ideas. The new ideas provide direction and suggest
new ways to measure. In turn, the new ways to
measure shape how wewill collect additional data.
In short, we bridge ideas with data in an ongoing,
interactive process.

To summarize, we think about and make deci-
sionsregarding measurement in quantitative studies
before we gather data. The data are in a standard-
ized, uniform format: numbers. In contrast, in a
qualitative study, most of our thinking and mea-
surement decisions occur in the midst of gathering
data, and the dataarein adiffuseforms.

THE MEASUREMENT PROCESS

When we measure, we connect aninvisible concept,
idea, or construct in our minds with a technique,
process, or procedure with which we observe the
ideain the empirical world.2 In quantitative studies,
wetend to start with abstract ideasand end withem-
pirical data. In qualitative studies, we mix dataand
ideas while gathering data. However, in a specific
study, things are messy and tend to be more inter-
active than this general statement suggests.

We use two magjor processes in measurement:
conceptualization and operationalization. Concep-
tualization referstotaking an abstract construct and
refining it by giving it a conceptual or theoretical
definition. A conceptual definition is a statement
of theideain your head in specific words or theo-
retical terms that are linked to other ideas or con-
structs. Thereisno magical way to turn aconstruct
into a precise conceptual definition; doing so in-
volves thinking carefully, observing directly, con-
sulting with others, reading what others have said,
and trying possible definitions.

A good definition has one clear, explicit, and
specific meaning. Thereis no ambiguity or vague-
ness. Sometimes conceptualization is highly cre-
ative and produces new insights. Some scholarly
articles have been devoted to conceptualizing key
concepts. Melbin (1978) conceptuaized night asa
frontier, Gibbs (1989) analyzed the meaning of the
concept of terrorism, and Ball and Curry (1995) dis-
cussed what street gang means. The key point is
this: We need clear, unambiguous definitions of
concepts to devel op sound explanations.

A singleconstruct can have several definitions,
and peoplemay disagree over definitions. Conceptual
definitionsarelinked to theoretical frameworks. For
example, aconflict theorist may define social class
asthe power and property that agroup of peoplein
society has or lacks. A structural functionalist de-
finessocial classintermsof individualswho share
asocia status, lifestyle, or subjectiveidentification.
Although people disagree over definitions, we as
researchers should always state explicitly which
definitionwe are using.

Some constructs (e.g., alienation) are highly
abstract and complex. They containlower level con-
ceptswithin them (e.g., powerlessness), which can
be made even more specific (e.g., afeeling of little
power concerning where one can live). Other con-
structsare concrete and simple (e.g., age). We need
to beaware of how complex and abstract aconstruct
is. For example, it iseasier to defineaconcrete con-
struct such as age (e.g., number of years that have
passed since birth) than acomplex, abstract concept
such asmorale.

Before we can measure, we must distinguish
exactly what weareinterested in from other nearby
things. Thisiscommon sense. How canwe measure
something unlessweknow what wearelooking for?
For example, a biologist cannot observe a cancer
cell unless he or she first knows what a cancer cell
is, has a microscope, and can distinguish the cell
fromnoncell “ stuff” under the microscope. The pro-
cess of measurement involves more than simply
having a measurement instrument (e.g., amicro-
scope). We need three things in the measurement
process. a construct, a measure, and the ability to
recognize what we are looking for.3

For example, let us say that | want to measure
teacher morde. | must first define teacher morale.
What doesthe construct of moralemean?Asavari-
able construct, morale takes on different values:
high versus low or good versus bad. Next | must

Conceptualization The process of developing clear,
rigorous, systematic conceptual definitions for abstract
ideas/concepts.

Conceptual definition A careful, systematic definition
of a construct that is explicitly written down.
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create a measure of my construct. This could take
the form of survey questions, an examination of
school records, or observationsof teachers. Finally,
| must distinguish morale from other things in the
answers to survey questions, school records, or
observations.

The social researcher’s job is more difficult
thanthat of the natural scientist because social mea-
surement involvestalking with peopleor observing
their behavior. Unlike the planets, cells, or chemi-
cals, the answers people give and their actions can
be ambiguous. People can react to the very fact that
they are being asked questions or observed. Thus,
the social researcher has a double burden: first,
to have a clear construct, a good measure, and an
ability to recognize what is being looked for, and
second, to try to measurefluid and confusing social
life that may change just because of an awareness
that aresearcher istrying to measure.

How can | develop a conceptual definition of
teacher morale, or at least a tentative working
definition to get started? | begin with my everyday
understanding of morale: something vague such as
“how people feel about things.” | ask some of my
friends how they define it. | aso look at an
unabridged dictionary and a thesaurus. They give
definitions or synonyms such as* confidence, spirit,
zedl, cheerfulness, esprit de corps, mental condition
toward something.” | go to the library and search
the research literature on morale or teacher morale
to see how others have defined it. If someone else
has already given an excellent definition, | might
borrow it (citing the source, of course). If | do not
find adefinition that fits my purposes, | turnto the-
ories of group behavior, individual mental states,
and the like for ideas. As | collect various defi-
nitions, parts of definitions, and related ideas, |
begin to see the boundaries of the coreidea.

By now, | have many definitions and need to
sort them out. Most of them say that moraleis a
spirit, feeling, or mental condition toward some-
thing, or agroup feeling. | separatethetwo extremes
of my construct. Thishel psmeturn the concept into
avariable. High morale involves confidence, opti-
mism, cheerfulness, fedlings of togetherness, and
willingness to endure hardship for the common
good. Low morale is the opposite; it is a lack of

confidence, pessimism, depression, isolation, salf-
ishness, and an unwillingnessto put forth effort for
others.

Because | am interested in teacher morale, |
learn about teachersto specify the construct to them.
Onestrategy isto makealist of examplesof highor
low teacher morale. High teacher morale includes
saying positive things about the school, not com-
plaining about extrawork, or enjoying being with
students. Low morale includes complaining alot,
not attending school events unless required to, or
looking for other jaobs.

Morale involves a feeling toward something
€lse; aperson has moralewith regard to something.
| list the various “somethings’ toward which
teachers have feelings (e.g., students, parents, pay,
the school administration, other teachers, the pro-
fession of teaching). This raises an issue that fre-
quently occurs when developing a definition. Are
there several types of teacher morale, or are all of
these* somethings’ aspectsof oneconstruct? There
is no perfect answer. | have to decide whether
morale means asingle, generd feeling with differ-
ent partsor dimensions or several distinct feelings.

What unit of analysisdoes my construct apply
to: agroup or anindividual ? |s morale a character-
istic of anindividual, of agroup (e.g., aschoal), or
of both? | decide that for my purposes, morale ap-
pliesto groups of people. Thistellsmethat my unit
of analysiswill beagroup: all teachersin aschool.

| must distinguish the construct of interest from
related ideas. How ismy construct of teacher morae
similar to or different from related concepts? For
example, does morale differ from mood? | decide
that mood is more individual and temporary than
morale. Likewise, morale differs from optimism
and pessimism. Those are outlooks about the future
that individuals hold. Moraleisagroup fedling. It
may include positive or negative feelings about the
future aswell asrelated beliefs and feelings.

Conceptualization is the process of thinking
through the various possible meanings of a con-
struct. By now, | know that teacher moraleisamen-
tal state or fedling that rangesfrom high (optimistic,
cheerful) to low (pessimistic, depressed); morale
has several dimensions (regarding students, regard-
ing other teachers); it isacharacteristic of agroup;
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and it persistsfor aperiod of months. | haveamuch
more specific mental pictureof what | want to mea-
surethanwhen | began. If | had not conceptualized,
| would have tried to measure what | started with:
“how peoplefeel about things.”

Even with all of the conceptualization, some
ambiguity remains. To completethe conceptuaiza-
tion process, boundaries are necessary. | must de-
cide exactly what | intend to include and exclude.
For example, what is a teacher? Does a teacher
include guidance counselors, principals, athletic
coaches, and librarians? What about student
teachers or part-time or substitute teachers? Does
theword teachersinclude everyonewho teachesfor
a living, even if someone is not employed by a
school (e.g., a corporate trainer, an on-the-job su-
pervisor who instructs an apprentice, a hospital
physician who trains residents)? Even if | restrict
my definitionto peoplein schools, what isaschool ?
It could include anursery school, atraining hospi-
tal, auniversity’s Ph.D. program, afor-profit busi-
nessthat prepares peopleto take standardized tests,
a dog obedience school, a summer camp that
teaches studentsto play basketball, and avocational
school that teaches how to drive semitrailer trucks.

Some people assume teacher means a full-
time, professionally trained employee of a school
teaching grades 1 through 12 who spends most of
the day in a classroom with students. Othersuse a
legd or official government definitionthat couldin-
clude people certified to teach, even if they are not
in classrooms. It excludes people who are uncerti-
fied, even if they are working in classrooms with
students. Thecentral pointisthat conceptualization
requires meto be very clear in my own thinking. |
must know exactly what | mean by teachers and
morale before | can begin to measure. | must state
what | think in very clear and explicit terms that
other people can understand.

Operationalization links a conceptual defi-
nition to aset of measurement techniques or proce-
dures, the construct’s oper ational definition (i.e.,
adefinitioninterms of the specific operationsor ac-
tions). An operational definition could be a survey
guestionnaire, a method of observing eventsin a
field setting, a way to measure symbolic content
in the mass media, or any process that reflects,

EXPANSION 1

Five Suggestions for Coming Up with
a Measure

1. Remember the conceptual definition. The underly-
ing principle for any measure is to match it to the
specific conceptual definition of the construct that
will be used in the study.

2. Keep an open mind. Do not get locked into a single
measure or type of measure. Be creative and con-
stantly look for better measures. Avoid what Kaplan
(1964:28) called the “law of the instrument,” which
means being locked into using one measurement in-
strument for all problems.

3. Borrow from others. Do not be afraid to borrow
from other researchers, as long as credit is given.
Good ideas for measures can be found in other stud-
ies or modified from other measures.

4. Anticipate difficulties. Logical and practical prob-
lems often arise when trying to measure variables of
interest. Sometimes a problem can be anticipated
and avoided with careful forethought and planning.

5. Do not forget your units of analysis. Your measure
should fit with the units of analysis of the study and
permit you to generalize to the universe of interest.

documents, or representsthe abstract construct asit
isexpressed in the conceptual definition.

We often can measure a construct in several
ways, someare better and more practical than other
ways. Thekey point isthat we must fit the measure
to the specific conceptual definition by working
with al practical constraintswithin which we must
operate (e.g., time, money, available participants).
We can devel op anew measure from scratch or use
onethat other researchersare using (see Expansion
Box 1, Five Suggestions for Coming Up with a
Measure).

Operationalization The process of moving from
a construct’s conceptual definition to specific activities
or measures that allow a researcher to observe it
empirically.

Operational definition A variable in terms of the
specific actions to measure or indicate it in the empir-
ical world.
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Operationalization connectsthelanguage of the-
ory withthelanguage of empirical measures. Theory
hasmany abstract concepts, assumptions, definitions,
and cause-and-effect relations. By contrast, empiri-
cal measures are very concrete actions in specific,
real situations with actua people and events. Mea
sures are specific to the operations or actions we
engage in to indicate the presence or absence of a
construct asit existsin concrete, observablereality.

Quantitative Conceptualization
and Operationalization

Quantitative measurement proceedsin astraightfor-
ward sequence: first conceptualization, next opera-
tionalization, and then application of the operationa
definition or the collection of data. We must rigor-
oudly link abstract ideasto measurement procedures
that can produce precise information in the form of
numbers. One way to do thisiswith rules of corre-
spondence or an auxiliary theory. The purpose of
the rules is to link the conceptual definitions of
constructsto concrete operationsfor measuring the
congtructs.*

Rules of correspondence are logical state-
ments of the way an indicator corresponds to an
abstract construct. For example, a rule of corre-
spondence says that we will accept a person’s ver-
bal agreement with a set of ten specific statements
as evidence that the person strongly holds an anti-
feminist attitude. This auxiliary theory may ex-
plain how and why indicators and constructs
connect. Carmines and Zeller (1979:11) noted,

Rules of correspondence Strandards that re-
searchers use to connect abstract constructs with
measurement operations in empirical social reality.

Conceptual hypothesis A type of hypothesis that
expresses variables and the relationships among them
in abstract, conceptual terms.

Empirical hypothesis A type of hypothesis in
which the researcher expresses variables in specific
empirical terms and expresses the association among
the measured indicators in observable, empirical
terms.

“The auxiliary theory specifying the relationship
between concepts and indicatorsis equally impor-
tant to socid research asthe substantive theory link-
ing concepts to one another.” Perhaps we want to
measure alienation. Our definition of thealienation
hasfour parts, eachinadifferent sphereof life: fam-
ily relations, work relations, relations with com-
munity, and relations with friends. An auxiliary
theory may specify that certain behaviors or feel-
ings in each sphere of life are solid evidence of
alienation. In the sphere of work, the theory says
that if a person feels a total lack of control over
when, where, and with whom he or sheworks, what
he or she doeswhen working, or how fast he or she
must work, that person is alienated.

Figure 1 illustrates the measurement process
linking two variablesin atheory and a hypothesis.
We must consider three levels: conceptual, opera-
tional, and empirical .5 At the most abstract level, we
may beinterested in the causal rel ationship between
two constructs, or aconceptual hypothesis. At the
level of operational definitions, weareinterestedin
testing an empirical hypothesis to determine the
degree of association betweenindicators. Thisisthe
level a which we consider correlations, statistics,
guestionnaires, and the like. The third level is the
empirical reality of the lived social world. As we
link the operationa indicators (e.g., questionnaire
items) to a construct (e.g., alienation), we capture
what istaking placeinthelived social world and re-
lateit back to the conceptua level.

As we measure, we link the three levels to-
gether and move deductively from the abstract to
the concrete. First, we conceptualize a variable,
giving it a clear conceptual definition; next we
operationalize it by developing an operational
definition or set of indicators for it; and lastly, we
apply indicators to collect data and test empirical
hypotheses.

L et usreturnto the example mentioned earlier.
How do | give my teacher morale construct an op-
erationa definition?First, | read theresearch reports
of others and see whether agood indicator already
exists. If there are no existing indicators, | must in-
vent one from scratch. Morale is a mental state or
feeling, so | measureit indirectly through people's
words and actions. | might develop aquestionnaire
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Abstract Construct to Concrete Measure

Independent Variable

Hypothetical Causal

Abstract Construct

Relationship

Conceptualization

Conceptual Definition

Operationalization

Tested Empirical

Indicator or Measure

Hypothesis

Dependent Variable

Abstract Construct

Conceptualization L Theoretical
Level
Conceptual Definition -
Operational
; N >
Operationalization Level

Indicator or Measure

Empirical
Level

FIGURE 1 Conceptualization and Operationalization

for teachers and ask them about their feelings
toward the dimensions of morale in my definition.
I might go to the school and observetheteachersin
the teachers lounge, interacting with students, and
attending school activities. | might use school per-
sonnel records on teacher behaviorsfor statements
that indicate morale (e.g., absences, requestsfor let-
tersof recommendation for other jobs, performance
reports). | might survey students, school adminis-
trators, and othersto find out what they think about
teacher morale. Whichever indicator | choose, | fur-
ther refine my conceptual definition as| develop it
(e.g., write specific questionnaire questions).

Conceptualization and operationalization are
necessary for each variable. In the preceding
example, moraleis one variable, not a hypothesis.
It could be a dependent variable caused by some-
thing else, or it could be an independent variable
causing something el se. It depends on my theoreti-
cal explanation.

Qualitative Conceptualization
and Operationalization

Conceptualization. |nquaitativeresearch, instead
of refining abstract ideasinto theoretical definitions

early intheresearch process, werefinerudimentary
“working ideas’ during the data collection and
analysis process. Conceptualization is aprocess of
forming coherent theoretical definitions as we
struggle to “make sense” or organize the data and
our preliminary ideas about it.

Aswegather and analyze qualitative data, we
develop new concepts, formulate definitions for
major constructs, and consider relationships
among them. Eventually, we link concepts and
constructs to create theoretical relationships. We
form and refine constructs while examining data
(e.g., field notes, photos and maps, historical doc-
uments), and we ask theoretical questions about
thedata(e.g., Isthisacase of class conflict? What
isthe sequence of eventsand could it be different?
Why did this happen here but not somewhere
ese?).

Weneed clear, explicit definitionsexpressedin
words and descriptions of specific actionsthat link
to other ideas and aretied to the data. In qualitative
research, conceptudization flows largely from the
data

Operationalization. |nqualitative studies, opera-
tionalization often precedes conceptualization
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Theorize the Causal Relationship

Professional Work Environment —+> Level of Teacher Morale
THEORETICAL Conceptualize the Variables
LEVEL
A job requires high levels of skill and Most teachers at a school have very
creative knowledge. Workers have great positive, optimistic feelings about
| autonomy and are respected. They students, parents, other teachers, the
[~ | control the design, pace, and content teacher’s own work, and administrators
of their work with little direct supervision. that persist for over a period of time.
OPERATIONAL Independent peer associations uphold
LEVEL standards and discipline members.
Operationalize the Variables
Records show that a high skill and Records show teachers regularly put in
knowledge level is required. Officials state extra time/effort without extra pay.
respect for teachers and impose few Employees report of hearing teachers make
mandates about work content or daily many positive statements about the students,
EMPIRICAL schedules. All employees state that school |- 3| other teachers, and the school. Survey
LEVEL officials seek and follow suggestions made responses show very few complaints and
by teachers. An independent professional a positive attitude toward the work
association, not local school officials, environment. Records show that few
sets standards and disciplines teachers. teachers quit or leave the school for other
jobs.
- ?
Test the Empirical Hypothesis
FIGURE 2 Example of the Deductive Measurement Process for the Hypothesis: A Professional

Work Environment Increases the Level of Teacher Morale

(see Figure 2) and gives deductive measurement
(see Figure 3 for inductive measurement). We may
create conceptual definitions out of rudimentary
“working ideas’” while we are making observa-
tions or gathering data. Instead of turning refined
conceptual definitions into measurement opera-
tions, we operationalize by describing how specific
observationsand thoughts about the data contribute
to working ideas that are the basis of conceptual
definitions.

Thus, qualitative research operationalization
largely involves devel oping adescription of how we
use working ideas while making observations.
Oerationalization describes how we gathered
specific observations or data and we struggled to
understand the dataasthe dataevol ved into abstract
congtructs. In this way, qualitative operationaliza-
tion is more an after-the-fact description than a
preplanned technique.

Just as quantitative operationalization deviates
from a rigid deductive process, qualitative re-
searchers may draw on ideas from beyond the data
of a specific research setting. Qualitative opera-
tionalization includes using preexisting techniques
and conceptsthat we blend with thosethat emerged
during the data collection process.

Fantasia's (1988) field research on contested
labor actions illustrates qualitative operationaliza-
tion. Fantasia used cultures of solidarity as a cen-
tral construct. He related this construct to ideas of
conflict-filled workplace relations and growing
class consciousness among nonmanagerial work-
ers. He defined a culture of solidarity as a type of
cultural expression created by workersthat evolves
in particular places over time. The workers over
time develop shared feelings and a sense of unity
that is in opposition to management and business
owners. It is an interactive process. Slowly over
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Theorize the Relationship

[Is a Precondition for]

Culture of Solidarity

THEORETICAL A
LEVEL

Conceptualize by Refining the Working Ideas and Concepts

Radical Labor Action

\

Workers have shared feelings and a

strong sense of unity that is in opposition
to a company’s managers and owners.

Workers make personal sacrifices and
engage in extreme collective social
political acts to advance a “just cause”
that they believe will help all workers.

OPERATIONAL . A Operationalize by Forming Concepts from Data and Working Ideas

LEVEL r

to defend a co-worker. Many make
statements about sticking up for one

EMPIRICAL

their enemies.

Many workers confront a supervisor together

another and “we are in this together.”
LEVEL Many express their loyalty to other factory
workers and say that the managers are

Many workers are willing to lose friends,
suffer economic losses, engage in
collective action (e.g., strikes, political
protest), and be arrested for what they
believe is a “just cause.” The “just cause”
involves defending worker rights and
intensely opposing the actions of owners
and managers.

A
\

Observe Empirical Conditions and Gather Data

FIGURE 3 Example of the Inductive Measurement Process for the Proposition: Radical Labor
Action Is Likely to Occur Where a Culture of Solidarity Has Been Created

time, the workers arrive at common ideas, under-
standings, and actions. It is“lessamatter of disem-
bodied mentdl attitude than abroader set of practices
and repertoiresavailablefor empirical investigation”
(Fantasia:14).

To operationalize the construct, Fantasia
describes how he gathered data. He presents them
toillustrate the construct, and explains histhinking
about the data. He describes his specific actionsto
collect the data (e.g., he worked in a particular fac-
tory, attended a press conference, and interviewed
people). Hea so showsusthedatain detail (e.g., he
describes specific events that document the con-
struct by showing several maps indicating where
peopl e stood during aconfrontation with aforeper-
son, retelling the sequence of events at a factory,
recounting actions by management officials, and
repesting statementsthat individua workersmade).
Hegivesusalook into histhinking processashere-
flected and tried to understand his experiences and
developed new ideas drawing on older ideas.

Casing. In qualitative research, ideas and evi-
dence are mutually interdependent. This applies

particularly to case study analysis. Cases are not
given preestablished empirical units or theoretical
categories apart from data; they are defined by data
and theory. By analyzing asituation, the researcher
organizes data and appliesideas simultaneously to
create or specify acase. Making or creating acase,
called casing, brings the data and theory together.
Determining what to treat as a case resolves aten-
sion or strain between what the researcher observes
and his or her ideas about it. “Casing, viewed as a
methodological step, can occur at any phase of
the research process, but occurs especially at the
beginning of the project and at the end” (Ragin,
1992h:218).

RELIABILITY AND VALIDITY

All of us as researchers want reliability and valid-
ity, which are central concernsin all measurement.
Both connect measures to constructs. It is not

Casing Developing cases in qualitative research.
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possible to have perfect reliability and validity, but
they are ideals toward which we strive. Reliability
and vaidity are salient because our constructs are
usua ly ambiguous, diffuse, and not observable. Re-
liability and validity areideasthat help to establish
thetruthfulness, credibility, or believability of find-
ings. Both terms also have multiple meanings. As
used here, they refer to related, desirable aspects of
measurement.

Reliability means dependability or consistency.
It suggests that the samething is repeated or recurs
under the identical or very similar conditions. The
opposite of reliability isan erratic, unstable, or in-
consistent result that happens because of the mea-
surement itself. Validity suggests truthfulness. It
refersto how well anidea“fits’ with actual reality.
The absence of validity meansthat the fit between
the ideas we use to analyze the social world and
what actually occurs in the lived social world is
poor. In simple terms, validity addresses the ques-
tion of how well we measure social reality using our
constructs about it.

All researchers want reliable and valid mea-
surement, but beyond an agreement on the basic
ideas at ageneral level, qualitative and quantitative
researchers see reliability and validity differently.

Reliability and Validity
in Quantitative Research

Reliability. M easurement reliability means that
the numerical results an indicator produces do not
vary because of characteristics of the measurement
process or measurement instrument itself. For
example, | get on my bathroom scale and read my
weight. | get off and get on again and again. | have

Measurement reliability The dependability or con-
sistency of the measure of a variable.

Stability reliability Measurement reliability across
time; a measure that yields consistent results at differ-
ent time points assuming what is being measured does
not itself change.

Representative reliability Measurement reliability
across groups; a measure that yields consistent results
for various social groups.

areliable scaleif it gives me the same weight each
time, assuming, of course, that | am not eating,
drinking, changing clothing, and so forth. An unre-
liable scale registers different weights each time,
even though my “true” weight does not change.
Another example is my car speedometer. If | am
driving at a constant slow speed on alevel surface
but the speedometer needle jumps from one end to
the other, the speedometer is not areliable indica-
tor of how fast | am traveling. Actualy, there are
three types of reliability.

Three Types of Reliability

1. Stability reliability is reliability across
time. It addresses the question: Does the measure
deliver the same answer when applied in different
time periods? The weight-scale examplejust given
is of this type of reliability. Using the test-retest
method can verify anindicator’s degree of stability
reliability. Verification requires retesting or re-
administering the indicator to the same group of
people. If what is being measured is stable and the
indicator has stability reliability, thenl will havethe
sameresultseachtime. A variation of thetest-retest
method is to give an alternative form of the test,
which must be very similar to the original. For
example, | have a hypothesis about gender and
seating patternsin acollege cafeteria. | measuremy
dependent variable (seating patterns) by observing
and recording the number of male and female
students at tables, and noting who sits down first,
second, third, and so on for a 3-hour period. If, as|
am observing, | becometired or distracted or | for-
get to record and miss more people toward the end
of the 3 hours, my indicator does not have a high
degree of stability reliability.

2. Representative reliability is reliability
across subpopulations or different types of cases. It
addresses the question: Does the indicator deliver
the same answer when applied to different groups?
Anindicator has high representative reliability if it
yieldsthe same result for a construct when applied
to different subpopulations (e.g., different classes,
races, sexes, agegroups). For example, | ask aques-
tion about aperson’sage. If peopleintheir twenties
answered my question by overstating their true age
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whereaspeopleintheir fiftiesunderstated their true
age, theindicator hasalow degree of representative
reliability. To have representative reliability, the
measure needs to give accurate information for
every age group.

A subpopulation analysis verifies whether an
indicator has this type of reliability. The analysis
comparestheindicator across different subpopula
tions or subgroups and usesindependent knowledge
about them. For example, | want to test the repre-
sentativereliability of aquestionnaireitemthat asks
about aperson’s education. | conduct a subpopula-
tion analysis to see whether the question works
equally well for men and women. | ask men and
women the question and then obtain independent
information (e.g., check school records) and check
to see whether the errorsin answering the question
are equal for men and women. The item hasrepre-
sentative reliability if men and women have the
sameerror rate.

3. Equivalence reliability applies when re-
searchersuse multipleindicator s—that is, whena
construct is measured with multiple specific mea
sures(e.g., severa itemsinaquestionnaireall mea
sure the same construct). Equivalence reliability
addressesthe question: Doesthe measureyield con-
sistent results acrossdifferent indicators? If severa
different indicators measure the same construct,
then areliable measure givesthe sameresult with all
indicators.

We verify equivalencereliability with the split-
half method. This involves dividing the indicators
of the same construct into two groups, usually by a
random process, and determining whether both
halves give the same results. For example, | have
fourteen items on a questionnaire. All measure
political conservatism among college students. If
my indicators(i.e., questionnaireitems) have equiv-
alencereliability, then | can randomly divide them
into two groups of seven and get the same resullts.
For example, | usethefirst seven questionsand find
that aclass of fifty businessmagjorsistwice as con-
servative as a class of fifty education magjors. | get
the same results using the second seven questions.
Special statistical measures (e.g., Cronbach’salpha)
also can determinethistypeof reliability. A special
typeof equivalencereliability, intercoder reliability,

can beused when there are several observers, raters,
or coders of information. In asense, each observer
isanindicator. A measureisreliableif theobservers,
raters, or coders agree with each other. This mea
sureisacommon typeof reliability reportedin con-
tent analysisstudies. For example, | hiresix students
to observe student seating patternsin acafeteria. If
all six are equally skilled at observing and record-
ing, | can combinetheinformation fromall six into
asinglereliablemeasure. But if one or two students
are lazy, inattentive, or sloppy, my measure will
havelower reliability. Intercoder reliability istested
by having several coders measure the exact same
thing and then comparing the measures. For in-
stance, | have three coders independently code the
seating patterns during the same hour on three dif-
ferent days. | comparetherecorded observations. If
they agree, | can be confident of my measure'sin-
tercoder reliability. Special statistical techniques
measure the degree of intercoder reliability.

How to Improve Reliability. 1tisrareto have per-
fect reliability. We can do four things to improve
reliability: (1) clearly conceptualize constructs,
(2) useapreciselevel of measurement, (3) usemul-
tipleindicators, and (4) use pilot tests.

1. Clearly conceptualizeall constructs. Reli-
ability increases when each measure indicates one
and only one concept. Thismeanswe must devel op
unambiguous, clear theoretical definitions. Con-
structs should be specified to eliminate“ noise” (i.e.,
distracting or interfering information) from other
constructs. For example, the indicator of a pure
chemical compound is more reliable than the indi-
cator in which the chemical is mixed with other
material or dirt. In the latter case, separating the

Equivalence reliability Measurement reliability
across indicators; a measure that yields consistent re-
sults using different specific indicators, assuming that
all measure the same construct.

Multiple indicators The use of multiple procedures
or several specific measures to provide empirical evi-
dence of the levels of a variable.
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“noise” of other material from the pure chemical is
difficult.

L et usreturn to the example of teacher morale.
| should separate morale from related ideas (e.g.,
mood, personality, spirit, job attitude). If | did not
do this, | could not be sure what | was really mea-
suring. | might develop anindicator for moral e that
also indicates personality; that is, the construct of
personality contaminates that of morale and pro-
duces a less reliable indicator. Bad measurement
occurs by using oneindicator to operationalize dif-
ferent congtructs(e.g., using the same questionnaire
item to indicate morale and personality).

2. Increase the level of measurement. Levels
of measurement are discussed later in this chapter.
Indicators at higher or more precise levels of mea-
surement are more likely to be reliable than less
precise measures because the latter pick up less
detailedinformation. If morespecificinformationis
measured, it islesslikely that anything other than
theconstruct will be captured. Thegeneral principle
is: Try tomeasure at the most preciseleve possible.
However, quantifying at higher levels of measure-
ment is more difficult. For example, if | have a
choice of measuring morale aseither high or low, or
in ten categories from extremely low to extremely
high, it would be better to measureit in ten refined
categories.

3. Use multiple indicators of a variable. A
third way to increase reliability is to use multiple
indicators because two (or more) indicators of the
same construct are better than one.” Figure 4 illus-

A

Independent
Variable Measure

Empirical

Specific Indicators

trates the use of multiple indicators in hypothesis
testing. Three indicators of the one independent
variable construct arecombined into an overall mea-
sure, A, and two indicators of adependent variable
arecombined into asinglemeasure, B. For example,
| havethree specific measuresof A, whichisteacher
morale: (al) the answersto asurvey question on at-
titudes about school, (a2) the number of absences
for reasons other thanillnessand (a3) the number of
complaints others heard made by ateacher. | also
havetwo measures of my dependent variable B, giv-
ing students extraattention: (b1) number of hoursa
teacher spends staying after school hours to mest
individually with students and (b2) whether the
teacher inquires frequently about a student’s
progressin other classes.

With multiple indicators, we can build on tri-
angulation and take measurements from a wider
range of the content of aconceptual definition (i.e.,
samplefrom the conceptual domain). We can mea-
sure different aspects of the construct with its own
indicator. Also, oneindicator may beimperfect, but
several measures are less likely to have the same
error. James (1991) providesagood exampleof this
principle applied to counting persons who are
homeless. If we consider only where people sleep
(e.g., using sweeps of streets and parks and count-
ing people in official shelters), we miss some
because many people who are homel ess have tem-
porary shared housing (e.g., sleep on the floor of a
friend or family member). We also miss some by
using records of official service agencies because

Dependent
Variable Measure

Specific Indicators

FIGURE 4 Measurement Using Multiple Indicators
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many people who are homeless avoid involvement
with government and official agencies. However, if
we combine the official records with counts of
people slegping in various places and conduct sur-
veys of people who use a range of services (e.g.,
street clinics, food lines, temporary shelters), we
can get a more accurate picture of the number of
people who are homeless. In addition to capturing
the entire picture, multipleindicator measurestend
to be more stable than single item measures.

4. Use pilot studies and replication. You can
improve reliability by first using a pilot version of
ameasure. Develop one or more draft or prelimi-
nary versions of ameasure and try them before ap-
plying the fina version in a hypothesis-testing
situation. This takes more time and effort. Return-
ing to the example discussed earlier, in my survey
of teacher morale, | go through many drafts of a
question before the final version. | test early ver-
sions by asking people the question and checking
to seewhether it isclear.

The principle of using pilot tests extends to
replicating the measures from researchers. For
example, | searchtheliteratureand find measures of
morale from past research. | may want to build on
and useapreviousmeasureif itisagood one, citing
the source, of course. Inaddition, | may want to add
new indicators and compare them to the previous
measure (see Example Box 1, Improving the Mea
sure of U.S. Religious Affiliation). In this way, the
quality of themeasure canimproveover timeaslong
asthesamedefinitionisused (see Table 1 for asum-
mary of reliability and validity types).

Validity. Validity isanoverused term. Sometimes,
it is used to mean “true” or “correct.” There are
several general types of validity. Here we are con-
cerned with measurement validity, which also has
several types. Nonmeasurement typesof vadidity are
discussed |ater.

When we say that an indicator is valid, it is
valid for a particular purpose and definition. The
sameindicator may belessvalid or invalid for other
purposes. For example, the measure of moraedis-
cussed above (e.g., questions about feglingstoward
school) might bevalid for measuring moraleamong

EXAMPLE 1

Improving the Measure of U.S.
Religious Affiliation

Quantitative researchers measure individual religious
beliefs (e.g., Do you believe in God? in a devil? in life
after death? What is God like to you?), religious prac-
tices (e.g., How often do you pray? How frequently do
you attend services?), and religious affiliation (e.g., If
you belong to a church or religious group, which
one?). They have categorized the hundreds of U.S.
religious denominations into either a three-part
grouping (Protestant, Catholic, Jewish) or a three-part
classification of fundamentalist, moderate, or liberal
that was introduced in 1990.

Steensland and colleagues (2000) reconceptual-
ized affiliation, and, after examining trends in reli-
gious theology and social practices, argued for
classifying all American denominations into six major
categories: Mainline Protestant, Evangelical Protes-
tant, Black Protestant, Roman Catholic, Jewish, and
Other (including Mormon, Jehovah’s Witnesses,
Muslim, Hindu, and Unitarian). The authors evalu-
ated their new six-category classification by examin-
ing people’s religious views and practices as well as
their views about contemporary social issues. Among
national samples of Americans, they found that the
new classification better distinguished among reli-
gious denominations than did previous measures.

teachers but invalid for measuring morale among
police officers®

At its core, measurement validity tells us how
well the conceptual and operational definitions
mesh with one other: Thebetter thefit, thehigher is
the measurement validity. Validity ismore difficult
to achievethan reliability. We cannot have absol ute
confidence about validity, but some measures are
morevalid than others. Thereasonisthat constructs
are abstract ideas, whereas indicators refer to con-
crete observation. This is the gap between our
mental pictures about the world and the specific

Measurement validity How well an empirical indi-
cator and the conceptual definition of the construct that
the indicator is supposed to measure “fit” together.
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TABLE 1 Summary of Measurement Reliability and Validity Types

RELIABILITY (DEPENDABLE MEASURE)

Stability—over time
(verify using test-retest method)

Representative—across subgroups
(verify using split-half method)

Equivalence—across indicators
(verify using subpopulation analysis)

things we do at particular times and places. Valid-
ity ispart of adynamic processthat grows by accu-
mulating evidence over time, and without it, al
measurement becomes meaningless.

Some researchers use rules of correspondence
(discussed earlier) to reduce the gap between ab-
stract ideas and specific indicators. For example, a
rule of correspondence is: A teacher who agrees
with statements that “things have gotten worse at
thisschool inthe past 5years’ and that “thereislittle
hope for improvement” is indicating low morale.
Some researcherstalk about the epistemic correla-
tion, a hypothetical correlation between an indica-
tor and the construct that theindicator measures. We
cannot empirically measure such correlations, but
they can be estimated.?

Four Types of Measurement Validity.
1. Facevalidity isthe most basic and easiest
type of validity to achieve. It isajudgment by the

Face validity A type of measurement validity in
which an indicator “makes sense” as a measure of a
construct in the judgment of others, especially in the
scientific community.

Content validity A type of measurement validity
that requires that a measure represent all aspects of
the conceptual definition of a construct.

VALIDITY (TRUE MEASURE)

Face—makes sense in the judgment of others
Content—captures the entire meaning

Criterion—agrees with an external source
Concurrent—agrees with a preexisting measure
Predictive—agrees with future behavior

Construct—has consistent multiple indicators
Convergent—alike ones are similar
Discriminant—different ones differ

scientific community that theindicator really mea-
suresthe construct. It addressesthe question: Onthe
face of it, do people believe that the definition and
method of measurement fit? For example, few
people would accept a measure of college student
meath ability by asking studentswhat 2 + 2 equals.
Thisis not avalid measure of college-level math
ability on theface of it. Recall that the principle of
organized skepticism in the scientific community
means that others scrutinize aspects of research.°

2. Content validity addressesthisquestion: Is
thefull content of adefinition representedin amea
sure? A conceptual definition holds ideas; it is a
“space”’ containing ideas and concepts. Measures
should sample or represent all ideas or areasin the
conceptua space. Content validity involves three
steps. First, specify the content in aconstruct’s def-
inition. Next, samplefrom all areas of the definition.
Finally, develop one or more indicators that tap all
of the parts of the definition.

Let usconsider an example of content validity.
| definefeminismasaperson’scommitment to aset
of beliefs creating full equality between men and
women in areas of the arts, intellectual pursuits,
family, work, politics, and authority relations. | cre-
ate ameasure of feminism in which | ask two sur-
vey questions: (1) Should men and women get equal
pay for equal work?and (2) Should men and women
share household tasks? My measure has low con-
tent validity because the two questions ask only
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about pay and household tasks. They ignore the
other areas (intellectual pursuits, politics, authority
relations, and other aspects of work and family). For
a content-valid measure, | must either expand the
measure or narrow the definition.

3. Criterion validity uses some standard or
criterion to indicate a construct accurately. The va
lidity of anindicator isverified by comparingit with
another measure of the same construct in which a
researcher has confidence. Thetwo subtypesof this
type of validity are concurrent and predictive.12

To have concurrent validity, we need to asso-
ciate an indicator with a preexisting indicator that
we dready judgeto bevalid (i.e., it hasface valid-
ity). For example, we create a new test to measure
intelligence. For it to be concurrently valid, it should
be highly associated with existing 1Q tests (assum-
ing thesamedefinition of intelligenceisused). This
means that most people who score high on the old
measure should al so score high onthe new one, and
viceversa. The two measures may not be perfectly
associated, but if they measure the same or asimi-
lar construct, it islogical for them to yield similar
results.

Criterion validity by which an indicator pre-
dictsfuture eventsthat arelogically related toacon-
structiscalled predictivevalidity. It cannot beused
for al measures. The measure and the action pre-
dicted must be distinct from but indicate the same
construct. Predictive measurement vaidity should
not be confused with prediction in hypothesis test-
ing in which one variable predicts a different vari-
able in the future. For example, the Scholastic
Assessment Test (SAT) that many U.S. high school
studentstake measures schol astic aptitude: the abil-
ity of astudent to performincollege. If the SAT has
high predictive validity, studentswho achieve high
SAT scoreswill subsequently dowell in college. If
studentswith high scores perform at the same level
asstudentswith average or low scores, the SAT has
low predictive validity.

Another way totest predictivevalidity isto se-
lect agroup of people who have specific character-
isticsand predict how they will score (very high or
very low) vis-avistheconstruct. For example, | cre-
ate a measure of political conservatism. | predict
that members of conservative groups (e.g., John

Birch Society, Conservative Caucus, Daughters of
the American Revolution, Moral Magjority) will
score high on it whereas members of liberal groups
(e.g., Democratic Socialists, Peoplefor the Ameri-
can Way, Americans for Democratic Action) will
scorelow. | “validate” it by pilot-testing it on mem-
bersof the groups. It can then be used asameasure
of political conservatism for the public.

4. Construct validity is for measures with
multipleindicators. It addressesthisquestion: If the
measure is valid, do the various indicators operate
inaconsi stent manner? 1t requiresadefinition with
clearly specified conceptual boundaries. The two
types of construct validity are convergent and dis-
criminant.

Conver gent validity applieswhen multiplein-
dicators converge or are associated with one an-
other. It means that multiple measures of the same
construct hang together or operate in similar ways.
For example, | measure the construct “education”
by asking people how much education they have
completed, looking up school records, and asking
the people to complete atest of school knowledge.
If the measures do not converge (i.e., people who
claim to have a college degree but have no records
of attending college or those with college degrees
perform no better than high school dropouts on my
tests), my measure has weak convergent validity,
and | should not combine all three indicators into
one measure.

Criterion validity Measurement validity that relies
on some independent, outside verification.

Concurrent validity Measurement validity that re-
lies on a preexisting and already accepted measure to
verify the indicator of a construct.

Predictive validity Measurement validity that relies
on the occurrence of a future event or behavior that is
logically consistent to verify the indicator of a construct.

Construct validity A type of measurement validity
that uses multiple indicators and has two subtypes:
how well the indicators of one construct converge or
how well the indicators of different constructs diverge.

Convergent validity A type of measurement valid-
ity for multiple indicators based on the idea that indi-
cators of one construct will act alike or converge.
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Discriminant validity is the opposite of con-
vergent validity and meansthat theindicatorsof one
construct “ hang together,” or converge, but also are
negatively associated with opposing constructs.
Discriminant validity saysthat if two constructs A
and B arevery different, measuresof Aand B should
not be associated. For example, | havetenitemsthat
measure political conservatism. People answer all
teninsimilar ways. But | also put five questionsthat
measure political liberalism on the same question-
naire. My measure of conservatism has discrimi-
nant validity if theten conservatismitemsconverge
and are negatively associated with the five liberal -
ism ones. (See Figure 5 for areview of measure-
ment validity.)

Reliability and Validity
in Qualitative Research

Quialitativeresearch embracesthe core principles of
reliability and validity, but werarely seethetermsin
thisapproach becausethey are so closely associated
with quantitative measurement. Inaddition, in qual-
itative studies, we apply the principles differently.

Reliability. Recall that reliability means depend-
ability or consistency. Weuseawidevariety of tech-
niques (e.g., interviews, participation, photographs,
document studies) to record observations consis-
tently in qualitive studies. We want to be consistent
(i.e., not vecillating or being erratic) in how wemake
observations, similar to theideaof stability reliabil-
ity. One difficulty with reliability is that we often
study processes that are unstable over time. More-
over, we emphasize the value of a changing or
developing interaction between us as researchers
and the people we study. We believe that the subject
matter and our relationship to it is an evolving
process. A metaphor for therelationshipisoneof an
evolving relationship or living organism (e.g.,
aplant) that naturally maturesover time. Many qual-
itative researchers see the quantitative approach to

Discriminant validity A type of measurement valid-
ity for multiple indicators based on the idea that indi-
cators of different constructs diverge.

reliability asacold, fixed mechanical instrument that
one applies repeatedly to static, lifeless material.

In qualitative studies, we consider a range of
data sources and employ multiple measurement
methods. We do not become locked into the
guantitative-positivist ideas of replication, equiva-
lence, and subpopulation reliability. We accept
that different researchers or researchers who use
alternative measures may find distinctive results.
This happens because data collection is an inter-
active processinwhich particular researchers oper-
ate in an evolving setting whose context dictates
using a unique mix of measures that cannot be
repeated. The diverse measures and interactions
with different researchers are beneficial because
they can illuminate different facets or dimensions
of a subject matter. Many qualitative researchers
guestion the quantitative researcher’squest for stan-
dard, fixed measures and fear that such measures
ignorethe benefitsof having avariety of researchers
with many approaches and may neglect key aspects
of diversity that exist in the social world.

Validity. Validity meanstruthfulness. In qualitative
studies, we are more interested in achieving au-
thenticity thanrealizing asingleversion of “ Truth.”
Authenticity means offering afair, honest, and bal-
anced account of social life from the viewpoint of
the people who live it every day. We are less con-
cerned with matching an abstract construct to em-
pirical data than with giving a candid portrayal of
socid lifethat istrueto thelived experiences of the
peoplewe study. In most qualitative studies, weem-
phasize capturing an inside view and providing a
detailed account of how the people we study un-
derstand events (see Expansion Box 2, M eanings of
Validity in Qualitative Research).

Therearequalitative research substitutesfor the
quantitative approach to validity: ecological validity
or natura history methods. Both emphasi ze convey-
inganinsider'sview to others. Historical researchers
use internal and externa criticisms to determine
whether the evidenceisreal. Qualitative researchers
adhereto the core principle of validity, to betruthful
(i.e, avoid falseor distorted accounts) and try to cre-
ate a tight fit between understandings, ideas, and
statements about the socia world and what is actu-
aly occurringinit.
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EXPANSION 2

Meanings of Validity
in Qualitative Research

Measurement validity in qualitative research does not
require demonstrating a fixed correspondence be-
tween a carefully defined abstract concept and a pre-
cisely calibrated measure of its empirical appearance.
Other features of the research measurement process
are important for establishing validity.

First, to be considered valid, a researcher’s truth
claims need to be plausible and, as Fine (1999)
argued, intersubjectively “good enough” (i.e., under-
standable by many other people). Plausible means
that the data and statements about it are not exclu-
sive; they are not the only possible claims, nor are
they exact accounts of the one truth in the world. This
does not make them mere inventions or arbitrary. In-
stead, they are powerful, persuasive descriptions that
reveal a researcher’s genuine experiences with the
empirical data.

Second, a researcher’s empirical claims gain va-
lidity when supported by numerous pieces of diverse
empirical data. Any one specific empirical detail alone
may be mundane, ordinary, or “trivial.” Validity arises
out of the cumulative impact of hundreds of small, di-
verse details that only together create a heavy weight
of evidence.

Third, validity increases as researchers search con-
tinuously in diverse data and consider the connec-
tions among them. Raw data in the natural social
world are not in neatly prepackaged systematic sci-
entific concepts; rather, they are numerous disparate
elements that “form a dynamic and coherent en-
semble” (Molotch et al., 2000:816). Validity grows as
a researcher recognizes a dense connectivity in dis-
parate details. It grows with the creation of a web of
dynamic connections across diverse realms, not only
with the number of specifics that are connected.

Relationship between Reliability
and Validity

Reliability is necessary for validity and is easier to
achieve than validity. Although rdiability is neces-
sary to have a valid measure of a concept, it does
not guaranteethat the measurewill bevalid. Itisnot
a sufficient condition for validity. A measure can

yield aresult over and over (i.e., hasreliability), but
what it truly measures may not match aconstruct’s
definition (i.e., vaidity).

For example, | get on a scale to check my
weight. The scale registers the same weight each
time | get on and off during a 2-hour period. | next
go to another scale—an “officia” one at amedical
clinic—and it reports my weight to be twice as
much. Thefirst scaleyielded reliable(i.e., depend-
able and consistent) resullts, but it was not a valid
measure of my weight. A diagram might help you
seetherelationship betweenrdliability and validity.
Figure6illustratesthe rel ationship between thecon-
ceptshy usingtheanalogy of atarget. Thebull’s-eye
representsafit between ameasure and the definition
of the construct.

Validity and reliability are usually comple-
mentary concepts, but in some situations, they con-
flict with each other. Sometimes, as validity
increases, reliability becomes more difficult to at-
tain and vice versa. This situation occurs when the
construct is highly abstract and not easily observ-
able but capturesthe “true essence” of anidea. Re-
liability is easiest to achieve when a measure is
precise, concrete, and observable. For example,
alienation is a very abstract, subjective construct.
We may define it as a deep inner sense of |oss of
one's core humanity; it is afeeling of detachment
and being without purpose that diffuses across all
aspectsof life (e.g., the sense of self, relationswith
other people, work, society, and even nature). While
it isnot easy, most of uscan grasp theideaof alien-
ation, adirectionless disconnection that pervades a
person’s existence. Aswe get more deeply into the
true meaning of the concept, measuring it precisely
becomes more difficult. Specific questions on a
guestionnaire may producereliable measuresmore
than other methods, yet the questions cannot cap-
turetheidea’s essence.

Other Uses of the Words Reliable
and Valid

Many words have multiple definitions, creating con-
fusion among various uses of the same word. This
happens with reliability and validity. We use
reliability in everyday language. A reliable person
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A Bull's-Eye = A Perfect Measure

Low Reliability
and Low Validity

High Reliability
but Low Validity

®

High Reliability
and High Validity

FIGURE 6 lllustration of Relationship between Reliability and Validity

Source: Adapted version of Figure 5-2 An Analogy to Validity and Reliability, page 155 from Babbie, E. R. 1986. The Practice of
Social Research, Fourth Edition. Belmont, CA: Wadsworth Publishing Company.

isadependable, stable, and responsible person who
responds in similar, predictable ways in different
times and conditions. A reliable car is dependable
and trustworthy; it starts and peforms in a predica
bleway. Sometimes, we say that astudy or itsresults
arereliable. This means that other researchers can
reproduce the study and will get similar results.

Internal validity meanswe have not madeerrors
internal to the design of aresearch project that might
produce false conclusions.’® In experimental re-
search, we primarily talk about possible aternative
causes of results that arise despite our attempts to
ingtitute controls.

External validity is also used primarily in
experimental research. It refers to whether we can
generalizearesult that wefound in aspecific setting
with a particular small group beyond that situation
or externally to awider range of settings and many
different people. External validity addresses this
question: If something happens in a laboratory or
among aparticular set of research participants(e.g.,
college students), does it also happen in the “real”
(nonlaboratory) world or among the general popu-
lation (nonstudents)? External validity has serioius
implicationsfor evaluating theory. If ageneral the-
ory istrue, it implies that we can generalize find-
ings from asingle test of the theory to many other
situations and populations (see Lucas, 2003).

Satistical validity means that we used the
proper statistical procedurefor aparticular purpose

and have met the procedure’s mathematical re-
quirements. This validity arises because different
statistical tests or procedures are appropriate for
different situations as is discussed in textbooks on
statistical procedures. All statistical proceduresrest
on assumptions about the mathematical properties
of the numbers being used. A statistic will yield
nonsense resultsif we useit for inappropriate situ-
ations or seriously violate its assumptions even if
the computation of the numbersis correct. Thisis
why we must know the purposesfor which astatis-
tical procedure is designed and its assumptions to
use it. Thisis aso why computers can do correct
computations but produce output that is nonsense.

A GUIDE TO QUANTITATIVE
MEASUREMENT

Thusfar, we have discussed principles of measure-
ment. Quantitative researchers have specialized
measuresthat assist in the process of creating oper-
ational definitions for reliable and valid measures.
This section of the chapter isabrief guideto these
ideas and afew of the specific measures.

Levels of Measurement

We can array possible measureson acontinuum. At
oneend are at “higher” ones. These measures con-
tain a great amount of highly specific information
with many exact and refined distinctions. At the
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oppositeend are”lower” ones. Thesearerough, less
precise measures with minimal information and a
few basicdigtinctions. Thelevel of measurement af-
fectshow much we canlearn when we measurefea-
tures of the social world and limits the types of
indicator we can use aswetry to capture empirical
details about a construct.

The level of measurement is determined by
how refined, exact, and preciseaconstruct isin our
assumptions about it. This meansthat how we con-
ceptualize a construct carries serious implications.
Itinfluences how we can measure the construct and
restricts the range of statistical procedures that we
can use after we have gathered data. Oftenwe seea
trade-off between thelevel of measurement and the
ease of measuring. Measuring at a low level is
simpler and easier thanitisat ahighlevel; however,
alow level of measurement offers us the least re-
fined information and allows the fewest statistical
proceduresduring dataanalysis. We can look at the
issue in two ways: (1) continuous versus discrete
variable, and (2) the four levels of measurement.

Continuous and Discrete Variables. Variables
can be continuous or discrete. Continuous vari-
ables contain alarge number of values or attributes
that flow along a continuum. We can divide a
continuous variable into many smaller increments,
in mathematical theory, the number of increments
is infinite. Examples of continuous variables in-
clude temperature, age, income, crime rate, and
amount of schooling. For example, we can measure
theamount of your schooling asthe years of school-
ing you completed. We can subdivide this into
the total number of hours you have spent in class-
room instruction and out-of-class assignments or

Levels of measurement A system for organizing in-
formation in the measurement of variables into four
levels, from nominal level to ratio level.

Continuous variables Variables that are measured
on a continuum in which an infinite number of finer
gradations between variable attributes are possible.

Discrete variables Variables in which the attributes
can be measured with only a limited number of
distinct, separate categories.

preparation. We could further refine this into the
number of minutes you devoted to acquiring and
processing information and knowledgein school or
due to school assignments. We could further refine
thisinto al of the seconds that your brain was en-
gaged in specific cognitive activities as you were
acquiring and processing information.

Discrete variables have arelatively fixed set
of separate values or variable attributes. Instead of
a smooth continuum of numerous values, discrete
variables contain a limited number of distinct
categories. Examples of discrete variables include
gender (male or female), religion (Protestant,
Catholic, Jew, Muslim, atheist), marital status
(never married single, married, divorced or sepa-
rated, widowed), or academic degrees (high school
diploma, or community college associate, four-year
college, master’s or doctoral degrees). Whether a
variable is continuous or discrete affects its level
of measurement.

Four Levels of Measurement. Levels of mea
surement build on the difference between continu-
ous and discrete variables. Higher level measures
are continuous and lower level ones are discrete.
The four levels of measurement categorize its
precision.4

Deciding on the appropriate level of measure-
ment for a construct is not always easy. It depends
on two things: how we understand a construct
(its definition and assumptions), and the type of
indicator or measurement procedure.

Theway we conceptualize aconstruct can limit
how precisely we can measure it. For example, we
might reconceptualize some of the variables listed
earlier ascontinuousto bediscrete. We can think of
temperature asacontinuous variablewith thousands
of refined distinctions (e.g., degrees and fractions
of degrees). Alternatively, we can think of it more
cruddy asfivediscrete categories(e.g., very hot, hot,
cool, cold, very cold). We can think of age as con-
tinuous (in years, months, days, hours, minutes, or
seconds) or discrete categories (infancy, childhood,
adolescence, young adulthood, middle age, old age).

Whilewe can convert continuousvariablesinto
discrete ones, we cannot go the other way around,
that is, convert discrete variables into continuous
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TABLE 2 Characteristics of the Four Levels of Measurements

DIFFERENT
LEVEL CATEGORIES RANKED
Nominal Yes
Ordinal Yes Yes
Interval Yes Yes
Ratio Yes Yes

ones. For example, we cannot turn sex, religion, and
marital status into continuous variables. We can,
however, treat related constructs with dightly dif-
ferent definitions and assumptions as being contin-
uous (e.g., amount of masculinity or femininity,
degree of religiousness, commitment to a marital
relationship). Thereisapractical reasonto concep-
tualize and measure at higher levels of measure-
ment: We can collapse higher level sof measurement
to lower levels, but the reverseis not true.

Distinguishing among the Four Levels. The four
levels from lowest to highest precision are nomi-
nal, ordinal, interval, and ratio. Each level provides
a different type of information (see Table 2).
Nominal-level measurement indicates that a dif-
ference exists among categories (e.g., religion:
Protestant, Catholic, Jew, Muslim; racial her-
itage: African, Asian, Caucasian, Hispanic, other).
Ordinal-level measurement indicatesadifference
and allows us to rank order the categories (e.g.,
letter grades: A, B, C, D, F; opinion measures:
strongly agree, agree, disagree, strongly disagree).
Interval-level measurement does everything the
first two do and allows us to specify the amount
of distance between categories (e.g., Fahrenheit
or celsius temperature: 5°, 45°, 90°; 1Q scores:
95, 110, 125). Ratio-level measurement does
everything theother levelsdo, and it hasatrue zero.
Thisfeature makesit possibleto staterel ationships
in terms of proportion or ratios (e.g., money in-
come: $10, $100, $500; years of formal schooling:
1, 10, 13). In most practical situations, the distinc-
tion between interval and ratio levels makes little
difference.

DISTANCE BETWEEN

CATEGORIES MEASURED TRUE ZERO
Yes
Yes Yes

One source of confusion isthat we sometimes
use arbitrary zeros in interval measures but the
zerosareonly to help keep score. For example, arise
in temperature from 30 to 60 degreesisnot realy a
doubling of the temperature, although the numbers
appear to double. Zero degrees in Fahrenheit or
centigrade is not the absence of any heat but is just
aplaceholder to make counting easier. For example,
water freezes at 32° on a Fahrenheit temperature
scale, 0° on acelsius or centigrade scale, and 273°
on a Kelvin scale. Water boils at 212°, 100°, or
373.15°, respectively. If there were atrue zero, the
actua relation among temperature numbers would
bearatio. For example, 25° to 50° Fahrenheit woul d
be “twice as warm,” but thisis not true because a
ratio relationship does not exist without atrue zero.
We can see thisin the ratio of boiling to freezing
water temperatures. Theratio is 6.625 times higher
in Fahrenheit, 100timesin Celsius, and 1.366 times

Nominal-level measurement The lowest, least pre-
cise level of measurement for which there is a differ-
ence in type only among the categories of a variable.

Ordinal-level measurement A level of measure-
ment that identifies a difference among categories of
a variable and allows the categories to be rank ordered
as well.

Interval-level measurement A level of measure-
ment that identifies differences among variable attri-
butes, ranks categories, and measures distance
between categories but has no true zero.

Ratio-level measurement The highest, most pre-
cise level of measurement; variable attributes can be
rank ordered, the distance between them precisely
measured, and there is an absolute zero.
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inKelvin. TheKelvin scalehasan absolutezero (the
absence of all heat), and its ratio corresponds to
physical conditions. While this physical world
example may be familiar, another example of arbi-
trary—not true—zeros occurswhen measuring atti-
tudes with numbers. We may assign a value to
statements in a survey questionnaire (e.g., -1 =
disagree, 0 = no opinion, +1 = agree). Just because
our data are in the form of numbers does not alow
us to use statistical procedures that require the
mathematical assumption of atrue zero.

Discrete variables are nominal and ordinal,
whereaswe can measure continuousvariablesat the
interval or ratio level. Thereisan interesting unidi-
rectional relationship among thefour levels. Wecan
convert a ratio-level measure into the interval,
ordinal, or nominal level; an interval level into an
ordina or nominal level; and an ordinal into a
nominal level; but the process does not work in the
opposite way! This happens because higher levels
of measurement contain more refined information
than lower levels. We can alwaystoss out or ignore
therefined information of ahigh-level measure, but
we cannot squeeze additional refined information
out of alow-level measure.

EXAMPLE 2
Example of Four Levels of Measurement

VARIABLE (LEVEL
OF MEASUREMENT)

For ordinal measures, we generally want to
have at least five ordinal categories and try to ob-
tain many observationsfor each. Thisis so because
a distortion occurs as we collapse a continuous
construct into few ordered categories. We minimize
the distortion as the number of ordinal categories
and the number of observations increase.l® (See
Example Box 2, Example of Four Levels of
M easurement).

Before continuing, keep two things in mind.
First, we can measure nearly any social phenome-
non. We can measure some constructs directly and
create precise numerical values (e.g., family in-
come) while other constructs are less precise and
requiretheuseof surrogatesor proxiestoindirectly
measure avariable (e.g., predisposition to commit
acrime). Second, wecanlearn agreat deal fromthe
measures created by other researchers. We are for-
tunateto havethework of other researchersto draw
on. Itisnot aways necessary to start from scratch.
We can useapast scaleor index or modify it for our
own purposes. M easuring aspectsof socid lifeisan
ongoing process. We are constantly creating idesas,
refining theoretical definitions, andimproving mea-
sures of old or new constructs.

HOW VARIABLE IS MEASURED

Religion (nominal)

Different religious denominations Jewish, Catholic, Lutheran, Baptist) are not

ranked but are only different (unless one belief is conceptualized as closer to

heaven).
Attendance (ordinal)

“How often do you attend religious services? (0) Never, (1) less than once a year,

(3) several times a year, (4) about once a month, (5) two or three times a week, or
(8) several times a week.” This might have been measured at a ratio level if the exact
number of times a person attended were asked instead.

1Q score (interval)

Most intelligence tests are organized with 100 as average, middle, or normal. Scores

higher or lower indicate distance from the average. Someone with a score of 115 has
somewhat above average measured intelligence for people who took the test,
whereas 90 is slightly below. Scores of below 65 or above 140 are rare.

Age (ratio)

Age is measured by years. There is a true zero (birth). Note that a 40-year-old has

lived twice as long as a 20-year-old.
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Principles of Good Measurement. Threefeatures
of good measurement whether we are considering
using asingle-indicator or ascaleor index (discussed
next) to measure avariable arethat (1) the attributes
or categories of a variable should be mutually
exclusive, (2) they should also be exhaustive, and
(3) the measurement should be unidimensional.

1. Mutually exclusive attributes means that
anindividual or acasewill gointooneand only one
variable category. For example, wewish to measure
thevariabletypeof religion using thefour attributes
Christian, non-Christian, Jewish, and Mudlim. Our
measure is not mutually exclusive. Both ISam and
Judaism are non-Christian religious faiths. A Jew-
ish person and a Muslim fit into two categories:
(2) thenon-Christian and (2) Jewish or Mudlim. An-
other examplewithout mutually exclusiveattributes
is to measure the type of city using the three cate-
gories of river port city, state capital, and accessto
aninternational airport. A city could be al three (a
river port state capital with aninternational airport),
any combination of the three, or none of the three.
To have mutually exclusive attitudes, we must cre-
ate categories so that cases cannot be placed into
more than one category.

2. Exhaudtiveattributemeansthat every case
has a place to go or fitsinto at least one of a vari-
able's categories. Returning to the example of the
variablereligion, with thefour categorical attributes
of Christian, non-Christian, Jewish, and Muslim,
say we drop the non-Christian category to makethe
attributes mutually exclusive: Christian, Jewish, or
Muslim. These are not exclusive attributes. The
Buddhist, Hindu, atheist, and agnostic do not fit
anywhere. We must create attributesto cover every
possible situation. For example, Christian, Jewish,
Muslim, or Other attributes for religion would be
exclusive and mutually exclusive.

3. Unidimensionality means that a measure
fits together or measures one single, coherent con-
struct. Unidimensionality was hinted at in the pre-
vious discussions of construct and content validity.
Unidimensionality statesthat if we combine severa
specific pieces of information into a single score
or measure, al of the pieces should measure the

same thing. We sometimes use a more advanced
technique—factor analysis —to test for the unidi-
mensionality of data.

We may see an apparent contradiction between
the idea of using multiple indicators or a scale or
index (see next section) to capture diverse parts of
a complex construct and the criteria of unidimen-
sionality. The contraction is apparent only because
constructsvary theoretically by level of abstraction.
We may define acomplex, abstract construct using
multiple subdimensions, each being a part of the
complex construct’s overall content. In contrast,
simple, low-level constructsthat are concrete typi-
cally have just one dimension. For example, “fem-
inist ideology” is a highly abstract and complex
construct. It includes specific beliefs and attitudes
toward social, economic, political, family, and sex-
ual relations. Theideology’shdlief areasare parts of
thesingle, more abstract and general construct. The
partsfit together asawhole. They are mutualy re-
inforcing and collectively form one set of beliefs
about the dignity, strength, and power of women.
To createaunidimensiona measureof feministide-
ology requiresusto conceptualizeit asaunified be-
lief system that might vary from very antifeminist
tovery profeminist. We can test the convergence va
lidity of our measure with multiple indicators that
tap the construct’s subparts. If onebelief area(e.g.,
sexual relations) is consistently distinct from all
other areas in empirical tests, then we question its
unidimensionality.

It iseasy to become confused about unidimen-
sionality because an indicator we use for asimple

Mutually exclusive attribute The principle that vari-
able attributes or categories in a measure are organized
so that responses fit into only one category and there
is no overlap.

Exhaustive attributes The principle that attributes
or categories in a measure should provide a category
for all possible responses.

Unidimensionality The principle that when using
multiple indicators to measure a construct, all indica-
tors should consistently fit together and indicate a
single construct.
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construct in one situation might indicate one part of
adifferent, complex construct in another situation.
We can combine multiple simple, concrete con-
structsinto acomplex, more abstract construct. The
principle of unidimensionality in measurement
means that for us to measure a construct, we must
conceptualize it as one coherent, integrated core
ideafor itslevel of abstraction. Thisshowstheway
that the processes of conceptualization and mea-
surement aretightly interwoven.

Hereisaspecific example. A person’s attitude
about gender equality with regard to getting equal
pay for work isasimpler, more specific and lessab-
stract idea than gender ideology (i.e., ageneral set
of beliefsabout gender relationsin al areasof life).
We might measure attitude regarding equal pay as
aunidimensional construct in its own or as aless
abstract subpart of the complex, broader construct
of gender ideology. Thisdoes not mean that gender
ideology ceasesto be unidimensional. It is acom-
plex idea with several parts but can be unidimen-
sional at amore abstract level.

SCALES AND INDEXES

In this section, we look at scales and indexes, spe-
cialized measuresfrom among the hundreds created
by researchers.’® We have scales and indexes to
measure many things: the degree of formalizationin
bureaucratic organizations, the prestige of occupa
tions, the adjustment of people to a marriage, the
intensity of group interaction, the level of social ac-
tivity in acommunity, the degreeto which astate's
sexual assault laws reflect feminist values, and the
level of socioeconomic devel opment of anation. We
will examine principles of measurement, consider
principles of index and scal e construction, and then
explore afew major types of index and scale.

You might find the termsindex and scale con-
fusing because people use them interchangeably.
Oneresearcher’sscaleisanother’sindex. Both pro-
duce ordina- or interval-level measures. To add to
the confusion, we can combine scale and index tech-
nigques into a single measure. Nonetheless, scales
and indexes are very valuable. They give us more
information about a variable and expand the qual-
ity of measurement (i.e., increase reliability and

validity) over using asimple, single indictor mea-
sure. Scales and indexes also aid in data reduction
by condensing and simplifying information (see
Expansion Box 3, Scales and Indexes: Are They
Different?).

Index Construction

You hear about indexes al the time. For example,
U.S. newspapers report the Federal Bureau of In-
vestigation (FBI) crime index and the consumer
price index (CPl). The FBI index is the sum of
police reports on seven so-called index crimes
(criminal homicide, aggravated assault, forcible
rape, robbery, burglary, larceny of $50 or more, and
auto theft). Theindex began as part of the Uniform
Crime Report in 1930 (see Rosen, 1995). The CPI,
which isameasure of inflation, is created by total-
ing the cost of buying alist of goods and services
(e.g., food, rent, and utilities) and comparing the

EXPANSION 3

Scales and Indexes: Are They Different?

For most purposes, researchers can treat scales and
indexes as being interchangeable. Social researchers
do not use a consistent nomenclature to distinguish
between them.

A scale is a measure in which a researcher cap-
tures the intensity, direction, level, or potency of a
variable construct and arranges responses or obser-
vations on a continuum. A scale can use a single in-
dicator or multiple indicators. Most are at the ordinal
level of measurement.

An index is a measure in which a researcher adds
or combines several distinct indicators of a construct
into a single score. This composite score is often a
simple sum of the multiple indicators. It is used for
content and convergent validity. Indexes are often
measured at the interval or ratio level.

Researchers sometimes combine the features of
scales and indexes in a single measure. This is com-
mon when a researcher has several indicators that
are scales (i.e,, that measure intensity or direction).
He or she then adds these indicators together to yield
a single score, thereby creating an index.
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total to the cost of buying the samelist in the previ-
ous period. The CPI hasbeen used by the U.S. Bu-
reau of Labor Statisticssince 1919; wageincreases,
union contracts, and social security payments are
based onit. Anindex isacombination of itemsinto
a single numerical score. Various components or
subparts of aconstruct are each measured and then
combined into one measure.

Thereare many types of indexes. For example,
the total number of questions correct on an exam
with 25 questionsisatype of index. It isacompos-
ite measure in which each question measures a
small piece of knowledge and all questions scored
correct or incorrect are totaled to produce asingle
measure. ndexes measure the most desirable place
to live (based on unemployment, commuting time,
crimerate, recreation opportunities, weather, and so
on), the degree of crime (based on combining the
occurrence of different specific crimes), the mental
health of aperson (based on the person’ sadjustment
invarious areas of life), and thelike.

Creating indexes is so easy that we must be
careful to check that every iteminanindex hasface
validity and excludes any without face validity. We
want to measure each part of the construct with at
least oneindicator. Of course, it isbetter to measure
the parts of a construct with multiple indicators.

An example of an index is a college quality
index (see Example Box 3, Example of Index). A
theoretical definition says that a high-quality col-
lege has six distinguishing characteristics: (1) few
students per faculty member, (2) ahighly educated
faculty, (3) high number of books in the library,
(4) few students dropping out of college, (5) many
students who go on to seek advanced degrees, and
(6) faculty members who publish books or schol-
arly articles. We score 100 colleges on each item
and then add the scores for each to create an index
score of collegequality that can be used to compare
colleges.

We can combine indexes. For example, to
strengthen my college quality index, | add a
subindex on teaching quality. The index contains
eight items: (1) average size of classes, (2) percent-
age of classtime devoted to discussion, (3) number
of different classes each faculty member teaches,
(4) availahility of faculty to students outside the

classroom, (5) currency and amount of reading as-
signed, (6) degree to which assignments promote
learning, (7) degree to which faculty get to know
each student, and (8) student ratings of instruction.
Similar subindex measures can be created for other
parts of the college quality index. They can be
combined into a more global measure of college
quality. Thisfurther elaborates the definition of the
construct “quality of college.”

Next welook at threeissuesinvolved whenwe
construct an index: weight of items, missing data,
and the use of rates and standardization.

1. Weighting is an important issue in index
construction. Unless otherwise stated, we assume
that theitemsinanindex areunweighted. Likewise,
unless we have a good theoretical reason for as-
signing different weights to items, we use equal
weights. An unweighted index giveseachitem equal
weight. We simply sum the items without modifi-
cation, as if each were multiplied by 1 (or —1 for
items that are negative). A weighted index values
or weights some items more than others. The size
of weights can come from theoretical assump-
tions, thetheoretical definition, or astatistical tech-
nique such asfactor anaysis.

For example, we can elaborate the theoretical
definition of the college quality index. We decide
that the student/faculty ratio and number of faculty
with Ph.D.saretwice asimportant asthe number of
booksinthelibrary per student or the percentage of
students pursuing advanced degrees. Also, the per-
centage of freshmen who drop out and the number
of publications per faculty member are three times
more important than books in the library or per-
centage of students pursuing an advanced degree.
This is easier to see when it is expressed as a
formula (refer to Example Box 3).

The number of students per faculty member
and the percentagewho drop out have negative signs
because, asthey increase, the quality of the college
declines. Theweighted and unweighted indexescan

Index The summing or combining of many separate
measures of a construct or variable to create a single
score.
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EXAMPLE 3
Example of Index

In symbolic form, where:

Q = overall college quality

A quality-of-college index is based on the following six items:

R = number of students per faculty member

F = percentage of faculty with Ph.D.s

B = number of books in library per student

D = percentage of freshmen who drop out or do not finish
A = percentage of graduates who seek an advanced degree
P = number of publications per faculty member

Unweighted formula: DR+ (M F+MB+-1DD+MA+(MP=Q

Weighted formula:

EDR+QF+MB+(E3)D+MA+BP=Q

Old Ivy College

Unweighted:
Weighted:

D13 +(1)80+(1)334+(-1) 14+ (1) 28 + (1) 4 =419
(-2) 13 +(2) 80+ (1) 334 + (-3) 14 + (1) 28 + (3) 4 = 466

Local College

Unweighted:
Weighted:

(-1)20+ (1) 82 + (1) 365 + (-1) 25 + (1) 15 + (1) 2 =419
(-2)20+(2) 82 + (1) 365 + (-3) 25 + (1) 15+ (3) 2 =435

Big University

Unweighted:
Weighted:

producedifferent results. Consider Old vy College,
Local College, and Big University. All have identi-
cal unweighted index scores, but the colleges have
different quality scores after weighting.

Weighting produces different index scoresin
this example, but in most cases, weighted and un-
weighted indexesyield similar results. Researchers
are concerned with the relationship between vari-
ables, and weighted and unweighted indexes
usually give similar results for the relationships
between variables.t’

2. Missing data can be a serious problem
when constructing an index. Validity and relia-
bility are threatened whenever data for some
casesare missing. There are four waysto attempt
to resolve the problem (see Expansion Box 4,
Waysto Deal with Missing Data), but none fully
solvesit.

(-1)38+(1)95+ (1) 380 + (-1) 48 + (1) 24 + (1) 6 =419
(-2) 38 +(2) 95 + (1) 380 + (-3) 48 + (1) 24 + (3) 6 =392

For example, | construct anindex of thedegree
of societal development in 1985 for 50 nations. The
index containsfour items: life expectancy, percent-
age of homes with indoor plumbing, percentage of
population that isliterate, and number of tel ephones
per 100 people. | locate a source of United Nations
statistics for my information. The values for Bel-
giumare 68 + 87 + 97 + 28 and for Turkey are 55 +
36 + 49 + 3; for Finland, however, | discover that
literacy data are unavailable. | check other sources
of information, but none has the data because they
were not collected.

3. Ratesand standardization arerelated ideas.
You have heard of crime rates, rates of population
growth, or the unemployment rate. Some indexes
and single-indicator measures are expressed as
rates. Rates involve standardizing the value of an
item to make comparisonspossible. Theitemsinan
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EXPANSION 4
Ways to Deal with Missing Data

1. Eliminate all cases for which any information is
missing. If one nation in the discussion is removed
from the study, the index will be reliable for the na-
tions on which information is available. This is a prob-
lem if other nations have missing information. A
study of 50 nations may become a study of 20 na-
tions. Also, the cases with missing information may
be similar in some respect (e.g., all are in eastern
Europe or in the Third World), which limits the gen-
eralizability of findings.

2. Substitute the average score for cases in which data
are present. The average literacy score from the
other nations is substituted. This “solution” keeps Fin-
land in the study but gives it an incorrect value. For
an index with few items or for a case that is not “av-
erage,” this creates serious validity problems.

3. Insert data based on nonquantitative information
about the case. Other information about Finland
(e.g., percentage of 13- to 18-year-olds in high school)
is used to make an informed guess about the liter-
acy rate. This “solution” is marginally acceptable in
this situation. It is not as good as measuring Finland’s
literacy, and it relies on an untested assumption—that
one can predict the literacy rate from other coun-
tries’ high school attendance rate.

4. Insert a random value. This is unwise for the devel-
opment index example. It might be acceptable if
the index had a very large number of items and the
number of cases was very large. If that were the sit-
uation, however, then eliminating the case is proba-
bly a better “solution” that produces a more reliable
measure.

Source: Allison (2001).

index frequently need to be standardized beforethey
can be combined.

Standar dization involves selecting abase and
dividing a raw measure by the base. For example,
City A had ten murders and City B had thirty mur-
dersin the sameyear. In order to compare murders
inthetwo cities, wewill needto standardizetheraw
number of murders by the city population. If the

cities are the same size, City B is more dangerous.
But City B may be safer if it is much larger. For
example, if City A has 100,000 people and City B
has 600,000, thenthe murder rate per 100,000 isten
for City A and fivefor City B.

Standardization makes it possible for us to
compare different units on a common base. The
process of standardization, also called norming, re-
movesthe effect of relevant but different character-
istics in order to make the important differences
visible. For example, there are two classes of stu-
dents. An art class has twelve smokers and a biol-
ogy class hastwenty-two smokers. \We can compare
the rate or incidence of smokers by standardizing
the number of smokers by the size of the classes.
The art class has 32 students and the biology class
has 143 students. One method of standardization
that you already know is the use of percentages,
whereby measures are standardized to a common
base of 100. In terms of percentages, it is easy to
see that the art class has more than twice the rate
of smokers (37.5 percent) than the biology class
(15.4 percent).

A critical question in standardization is decid-
ing what base to use. In the examples given, how
did I know to use city size or classsize asthe base?
Thechoiceisnot always obvious; it dependson the
theoretical definition of aconstruct. Different bases
can produce different rates. For example, the un-
employment rate can be defined as the number of
people in the workforce who are out of work. The
overall unemployment rateis

number of
unemployed people

total number of
people working

unemployment rate =

We can divide the total population into subgroups
to get rates for subgroupsin the population such as

Standardization Procedures to adjust measures sta-
tistically to permit making an honest comparison by
giving a common basis to measures of different units.
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White males, African American females, African
American males between the ages of 18 and 28, or
people with college degrees. Rates for these sub-
groups may be more relevant to the theoretical
definition or research problem. For example, we
believe that unemployment is an experience that
affects an entire household or family and that the
base should be househol ds, not individuals. Therate
will look likethis:

number of households
with one
unemployed person

total number
of households

unemployment rate =

Different conceptualizations suggest different bases
and different waysto standardize. When combining
severd itemsinto anindex, it isbest to standardize
items on acommon base (see Example Box 4, Stan-
dardization and the Real Winners at the 2000
Olympics).

Scales

We often use scales when we want to measure how
anindividual feelsor thinks about something. Some
call thisthe hardness or potency of feelings. Scales
also help in the conceptualization and operational -
ization processes. For example, you believeasingle
ideological dimension underlies peopl€'sjudgments
about specific palicies(e.g., housing, education, for-
eign affairs). Scaling can help you determine
whether a single construct—for instance, “ conser-
vative/liberal ideology”—underlies the positions
that people take on specific palicies.

Scale A class of quantitative data measures often
used in survey research that captures the intensity, di-
rection, level, or potency of a variable construct along
a continuum; most are at the ordinal level of mea-
surement.

Likert scale A scale often used in survey research in
which people express attitudes or other responses in
terms of ordinal-level categories (e.g., agree, disagree)
that are ranked along a continuum.

Scaling measurestheintensity, direction, level,
or potency of avariable. Graphic rating scales are
an elementary form of scaling. People indicate a
rating by checking a point on aline that runs from
one extreme to another. This type of scaleis easy
to construct and use. It conveys the idea of a con-
tinuum, and assigning numbers helps people think
about quantities. Scales assume that people with
the same subjective feeling mark the graphic scale
at the sameplace. Figure 7 isan example of a“feel-
ing thermometer” scalethat isused to find out how
peoplefed about variousgroupsin society (e.g., the
National Organization of Women, the Ku Klux
Klan, labor unions, physicians). Palitical scientists
have used thistype of measurein the national elec-
tion study since 1964 to measure attitudes toward
candidates, social groups, and issues.1®

We next look at five commonly used social
science scales: Likert, Thurstone, Borgadus social
distance, semantic differential, and Guttman scale.
Each illustrates a somewhat different logic of
scaling.

1. Likert scaling. You have probably used
Likert scales; they are widely used in survey
research. They were developed in the 1930s by
RensisLikert to provide an ordinal-level measure of
a person’s attitude® Likert scales are called
summated-rating or additive scales because a per-
son’sscoreonthescaleiscomputed by summing the
number of responses he or she gives. Likert scales
usually ask peopleto indicate whether they agree or

100 Very Warm

50 Neither Warm nor Cold

0 Very Cold

FIGURE 7 “Feeling Thermometer” Graphic
Rating Scale
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EXAMPLE 4

Standardization and the Real Winners at the 2000 Olympics

Sports fans in the United States were jubilant about
“winning” at the 2000 Olympics by carrying off the
most gold medals. However, because they failed to
standardize, the “win” is an illusion. Of course, the
world’s richest nation with the third largest popula-
tion does well in one-on-one competition among all
nations. To see what really happened, one must
standardize on a base of the population or wealth.
Standardization yields a more accurate picture by
adjusting the results as if the nations had equal

populations and wealth. The results show that the
Bahamas, with fewer than 300,000 citizens (smaller
than a medium-sized U.S. city), proportionately won
the most gold. Adjusted for its population size or
wealth, the United States is not even near the top; it
appears to be the leader only because of its great
size and wealth. Sports fans in the United States can
perpetuate the illusion of being at the top only if they
ignore the comparative advantage of the United
States.

TOP TEN GOLD MEDAL WINNING COUNTRIES AT THE 2000 OLYMPICS IN SYDNEY

Unstandardized Rank Standardized Rank*

RANK COUNTRY TOTAL COUNTRY TOTAL POPULATION GDP
1 USA 39 Bahamas 14 333 20.0
2 Russia 32 Slovenia 2 10 10.0
3 China 28 Cuba 1" 9.9 50.0
4 Australia 16 Norway 4 9.1 26
5 Germany 14 Australia 16 8.6 41
6 France 13 Hungry 8 79 16.7
7 Italy 13 Netherlands 12 76 3.0
8 Netherlands 12 Estonia 1 71 20.0
9 Cuba 1 Bulgaria 5 6.0 M7

10 Britain 1 Lithuania 2 54 18.2

EU15** 80 EU15 80 21 0.9
USA 39 14 04

*Population is gold medals per 10 million people and GDP is gold medals per $10 billion.
**EU15 is the 15 nations of the European Union treated as a single unit.

Source: Adapted from The Economist, October 7, 2000, p. 52. Copyright 2000 by Economist Newspaper Group. Reproduced
with permission of Economist Newspaper Group in the format Textbook via Copyright Clearance Center.

disagree with a statement. Other modifications are
possible; people might be asked whether they ap-
prove or disapprove or whether they believe some-
thing is “amost always true” (see Example Box 5,
Examples of Typesof Likert Scales).

To create a Likert scale, you need a minimum
of two categories, such as “agree” and “ disagree.”
Using only two choicescreatesacrude measureand
forces distinctions into only two categories. It is
usually better to use four to eight categories. You

can combine or collapse categories after the data
have been collected, but once you collect them
using crude categories, you cannot make them
more precise later. You can increase the number of
categories at the end of ascale by adding “ strongly
agree,” “somewhat agree,” “very strongly agree,’
and so forth. You want to keep the number of
choicesto eight or nine at most. More distinctions
than that are not meaningful, and people will be-
come confused. The choices should be evenly
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EXAMPLE 5
Examples of Types of Likert Scales

THE ROSENBERG SELF-ESTEEM SCALE
Allin all, | am inclined to feel that | am a failure:

(4) Seldom true
(5) Never true

(1) Almost always true
(2) Often true
(3) Sometimes true

A STUDENT EVALUATION OF INSTRUCTION SCALE

Overall, | rate the quality of instruction in this course as:

Excellent Good Average Fair Poor

A MARKET RESEARCH MOUTHWASH RATING SCALE

Like a Like Like
Little Somewhat Completely

Dislike Dislike Dislike a
Brand Completely Somewhat Little
X -
Y -

WORK GROUP SUPERVISOR SCALE
My supervisor:

Never Seldom  Sometimes  Often Always

Lets members know what is expected of them
Is friendly and approachable
Treats all unit members as equals

balanced (e.g., “ strongly agree,” “agree,” “ strongly
disagree” “disagree’). Nunnally (1978:521) stated:

Asthe number of scale stepsisincreased from2 up
through 20, the increase in reliability is very rapid
at first. It tends to level off at about 7, and after
about 11 steps, thereislittlegaininreliability from
increasing the number of steps.

Researchers have debated about whether to offer
a neutral category (e.g., “don’t know,” “unde-
cided,” “no opinion™) in addition to the directional

Response set A tendency to agree with every ques-
tion in a series rather than carefully thinking through
one’s answer to each.

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

categories(e.g., “disagree,” “agree”). A neutral cat-
egory implies an odd number of categories.
Wecan combineseveral Likert scaleitemsinto
acompositeindex if they all measurethe same con-
struct. Consider the Index of Equal Opportunity for
Women and the Self-Esteem Index created by Sni-
derman and Hagen (1985) (see Example Box 6,
Examples of Using the Likert Scale to Create In-
dexes). In the middle of large surveys, they asked
respondents three questions about the position of
women. The researchers later scored answers and
combined itemsinto anindex that ranged from 3to
15. Respondents also answered questions about
self-esteem. Notice that when scoring these items,
they scored one item (question 2) in reverse. The
reason for switching directions in this way is to
avoid theproblem of theresponse set. Theresponse
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EXAMPLE 6
Examples of Using the Likert Scale to Create Indexes

Sniderman and Hagen (1985) created indexes to measure beliefs about equal opportu-
nity for women and self-esteem. For both indexes, scores were added to create an un-
weighted index.

INDEX OF EQUAL OPPORTUNITY FOR WOMEN
Questions

1. Women have less opportunity than men to get the education they need to be hired in
top jobs.

Strongly Somewhat Somewhat Disagree a Don't
Agree Agree Disagree Great Deal Know
2. Many qualified women cannot get good jobs; men with the same skills have less trouble.
Strongly Somewhat Somewhat Disagree a Don't
Agree Agree Disagree Great Deal Know
3. Our society discriminates against women.
Strongly Somewhat Somewhat Disagree a Don't
Agree Agree Disagree Great Deal Know

Scoring: For all items, Strongly Agree = 1, Somewhat Agree = 2, Somewhat Disagree = 4,
Disagree a Great Deal = 5, Don’t Know = 3.

Highest Possible Index Score = 15, respondent feels opportunities for women are equal
Lowest Possible Index Score = 3, respondent feels opportunities are not equal

SELF-ESTEEM INDEX

Questions
1. On the whole, | am satisfied with myself. Agree Disagree Don’t Know
2. Attimes, | think | am no good at all. Agree Disagree Don’t Know

3. | sometimes feel that (other) men do not
take my opinion seriously. Agree Disagree Don't Know

Scoring: Items 1 and 3: 1 =Disagree, 2 =Don’t Know, 3 = Agree, Item 2: 1 = Disagree,
2 =Don’'t Know, 1 = Agree.

Highest Possible Index Score =9, high self-esteem
Lowest Possible Index Score = 3, low self-esteem

set, also called response style and response bias, is
the tendency of some people to answer a large
number of itemsinthesameway (usually agreeing)
out of laziness or a psychological predisposition.
For example, if items are worded so that saying
“strongly agree” always indicates self-esteem, we

would not know whether a person who aways
strongly agreed had high self-esteem or simply had
a tendency to agree with questions. The person
might beanswering “ strongly agree” out of habit or
atendency to agree. We word statements in alter-
native directions so that anyone who agrees all the
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time appears to answer inconsistently or to have a
contradictory opinion.

We often combine many Likert-scal ed attitude
indicators into an index. Scale and indexes can
improve reliability and validity. An index uses
multipleindicators, whichimprovesreliability. The
use of multipleindicatorsthat measure several as-
pects of a construct or opinion improves content
validity. Finally, the index scores give a more
precise quantitative measure of aperson’sopinion.
For example, we can measure a person’s opinion
with a number from 10 to 40 instead of in four
categories; “strongly agree,” “agree,” “disagree,’
and “strongly disagree.”

Instead of scoring Likert items, asin the previ-
ousexample, wecould usethescores—2, -1, +1, +2.
Thisscoring has an advantage in that azero implies
neutrality or complete ambiguity whereas a high
negative number means an attitude that opposesthe
opinion represented by a high positive number.

The numbers we assign to the response cate-
goriesarearbitrary. Remember that the use of azero
doesnot givethescaleor index aratio level of mea-
surement. Likert scale measures are at the ordinal
level of measurement because responses indicate
only aranking. Instead of 1to 4 or —2 to +2, the
numbers 100, 70, 50, and 5 would have worked.
Also, weshould not befooled into thinking that the
distances between the ordinal categories are inter-
vals just because numbers are assigned. The num-
bers are used for convenience only. The
fundamental measurement is only ordinal .20

Thereal strength of the Likert Scaleisitssim-
plicity and ease of use. When we combine severa
ranked items, we get a more comprehensive mul-
tipleindicator measurement. Thescalehastwo lim-
itations: Different combinations of several scale
items produce the same overall score, and the re-
sponse set isapotential danger.

Thurstone scaling Measuring in which the re-
searcher gives a group of judges many items and asks
them to sort the items into categories along a contin-
uum and then considers the sorting results to select
items on which the judges agree.

2. Thurstone scaling. This scaleisfor situa-
tions when we are interested in something with
many ordinal aspectsbut would like ameasure that
combinesall informationinto asingleinterval-level
continuum. For example, adry cleaning business,
Quick and Clean, contacts us; the company wants
toidentify itsimagein Greentown compared to that
of itsmajor competitor, Friendly Cleaners. We con-
ceptualize aperson’sattitude toward the business as
having four aspects: attitudetoward location, hours,
service, and cost. We learn that people see Quick
and Clean as having more convenient hoursand lo-
cations but higher costs and discourteous service.
PeopleseeFriendly Cleanersashaving low cost and
friendly service but inconvenient hours and loca-
tions. Unless we know how the four aspects relate
to the core attitude—image of the dry cleaner—we
cannot say which business is generally viewed
more favorably. During thelate 1920s, Louis Thur-
stone developed scaling methods for assigning
numerical valuesin such situations. These are now
called Thurstone scaling or the method of equal-
appearing intervals.2!

Thurstone scaling usesthe law of comparative
judgment to addresstheissue of comparing ordinal
attitudes when each person makes a unique judg-
ment. The law anchors or fixes the position of one
person’s attitude relative to that of others as each
makes an individual judgment. Thelaw of compar-
ativejudgment statesthat we canidentify the most
common response” for each object or concept being
judged. Although different people arrive at differ-
ent judgments, the individual judgments cluster
around a single most common response. The dis-
persion of individual judgments around the com-
mon responsefollowsastatistical pattern called the
normal distribution. According to the law, if many
people agree that two objects differ, then the most
common responses for the two objectswill be dis-
tant from each other. By contrast, if many people
are confused or disagree, the common responses of
the two objectswill be closer to each other.

With Thurstone scaling, we devel op many state-
ments (e.g., more than 100) regarding the object of
interest and then use judgesto reduce the number to
asmaller set (e.g., 20) by eliminating ambiguous



QUALITATIVE AND QUANTITATIVE MEASUREMENT

statements. Each judge rates the statements on an
underlying continuum (e.g., favorable to unfavor-
able). We examine the ratings and keep some state-
ments based on two factors: (1) agreement among
thejudgesand (2) the statement’slocation onarange
of possible values. The final set of statementsisa
measurement scale that spansarange of values.

Thurstone scaling begins with alarge number
of statementsthat cover all shades of opinion. Each
statement should be clear and precise. “ Good” state-
ments refer to the present and are not capable of
being interpreted as facts. They are unlikely to be
endorsed by everyone, are stated as ssimple sen-
tences, and avoid words such as always and never.
We can get ideas for writing the statements from
reviewing theliterature, from themass media, from
personal experience, and from asking others. For
example, statements about the dry cleaning busi-
ness might include the four aspects listed before
plusthefollowing:

| think X Cleaners dry cleans clothing in a
prompt and timely manner.

In my opinion, X Cleaners keeps its stores
looking neat and attractive.

| do not think that X Cleaners doesagood job
of removing stains.

| believe that X Cleaners charges reasonable
pricesfor cleaning coats.

| believethat X Cleanersreturnsclothing clean
and neatly pressed.

| think that X Cleaners has poor delivery
service.

We would next locate 50 to 300 judges who
should be familiar with the object or concept in
the statements. Each judge receives a set of state-
ment cards and instructions. Each card has one
statement on it, and the judges place each card in
one of severa piles. The number of pilesisusualy
7,9, 11, or 13. Thepilesrepresent arange of values
(e.g., favorable to neutral to unfavorable) with
regard to the object or concept being evaluated.
Each judge places cards in rating piles indepen-
dently of the other judges.

After the judges place all cards in piles, we
create a chart cross-classifying the piles and the

statements. For example, 100 statements and
11 pilesresultsinan 11 X 100 chart, or achart with
11 X 100 = 1,100 boxes. The number of judges
who assigned arating to a given statement is writ-
ten into each box. Statistical measures (beyond the
present discussion) are used to computethe average
rating of each statement and the degree to which
the judges agree or disagree. We keep the state-
ments with the highest between-judge agreement,
or interrater reliability, as well as statements that
represent the entire range of values. (See Example
Box 7, Example of Thurstone Scaling.)

With Thurstone scaling, we can construct an
attitude scale or select statements from a larger
collection of attitude statements. The method has
four limitations:

It measures agreement or disagreement with
statements but not the intensity of agreement
or disagreement.

It assumes that judges and others agree on
where statements appear in arating system.

It istime consuming and costly.

It is possible to get the same overal scorein
several ways because agreement or disagree-
ment with different combinations of statements
can produce the same average.

3. Bogardus social distance scale. A measure
of the“socia distance’ that separates social groups
from each other is the Bogar dus social distance
scale. We use it with one group to learn how much
distance its members feel toward a target or “out-
group.” Emory Bogardus developed this technique
inthe 1920s to measure the willingness of members
of different ethnic groupsto associatewith each other.
Since then it has been used to see how close or dis-
tant people in one group feel toward some other
group (e.g., ardigious minority or adeviant group).2

Bogardus social distance scale A scale measuring
the social distance between two or more social groups
by having members of one group indicate the limit of
their comfort with various types of social interaction or
closeness with members of the other group(s).
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EXAMPLE 7
Example of Thurstone Scaling

Variable Measured: Opinion with regard to the death penalty.

Step 1: Develop 120 statements about the death penalty using personal experience, the
popular and professional literature, and statements by others.

Example Statements

1. I think that the death penalty is cruel and unnecessary punishment.

2. Without the death penalty, there would be many more violent crimes.

3. I believe that the death penalty should be used only for a few extremely violent crimes.

4. |do not think that anyone was ever prevented from committing a murder because of fear
of the death penalty.

5. 1 do not think that people should be exempt from the death penalty if they committed a
murder even if they are insane.

6. | believe that the Bible justifies the use of the death penalty.

7. The death penalty itself is not the problem for me, but | believe that electrocuting people
is a cruel way to put them to death.

Step 2: Place each statement on a separate card or sheet of paper and make 100 sets of the
120 statements.

Step 3: Locate 100 persons who agree to serve as judges. Give each judge a set of the
statements and instructions to place them in one of 11 piles, from 1 = highly unfavorable
statement through 11 = highly favorable statement.

Step 4: The judges place each statement into one of the 11 piles (e.g., Judge 1 puts statement
1 into pile 2; Judge 2 puts the same statement into pile 1; Judge 3 also puts it into pile 2, Judge
4 puts it in pile 3, and so on).

Step 5: Collect piles from judges and create a chart summarizing their responses. See the
example chart that follows.

NUMBER OF JUDGES RATING EACH STATEMENT RATING PILE

Unfavorable Neutral Favorable
Statement 1 2 3 4 5 6 7 8 9 70 11 Total
1 23 60 12 5 0 0 0 0 0 0 0 100
2 0 0 0 0 2 12 18 41 19 8 0 100
3 2 8 7 13 31 19 12 6 2 0 0 100
4 9 1 62 10 4 4 0 0 0 0 0 100

Step 6: Compute the average rating and degree of agreement by judges. For example, the
average for question 1 is about 2, so there is high agreement; the average for question 3 is closer
to 5, and there is much less agreement.

Step 7: Choose the final 20 statements to include in the death penalty opinion scale. Choose
statements if the judges showed agreement (most placed an item in the same or a nearby pile)
and ones that reflect the entire range of opinion, from favorable to neutral to unfavorable.

Step 8: Prepare a 20-statement questionnaire, and ask people in a study whether they agree
or disagree with the statements.
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The scalehasasimplelogic. We ask peopleto
respond to a series of ordered statements. We place
moresocially intimate or closesituationsat oneend
and the least socially threatening situations at the
opposite end. The scale€'slogic assumes that a per-
sonwhoisuncomfortablewith another social group
and might accept afew nonthreatening (socially dis-
tant) situations will express discomfort or refusal
regarding the more threatening (socialy intimate)
situations.

We can use the scale in several ways. For
example, we give people a series of statements:
Peoplefrom Group X areentering your country, are
in your town, work at your place of employment,
live in your neighborhood, become your personal
friends, and marry your brother or sister. We ask
peoplewhether they feel comfortable with the situ-
ation in the statement or the contact is acceptable.
We ask peopleto respond to all statementsuntil they
are at a situation with which they do not feel com-
fortable. No set number of statementsis required;
the number usually ranges from fiveto nine.

We can use the Bogardus scale to see how dis-
tant people feel from one outgroup versus another
(see Example Box 8, Example of Bogardus Social
Distance Scale). We can use the measure of social
distance as either an independent or a dependent
variable. For example, we might believe that social
distance from a group is highest for people who
have some other characteristic, such as education.
Our hypothesis might be that White people’s feel-
ingsof socia distancetoward Vietnamese peopleis
negatively associated with education; that is, the
least educated Whitesfeel the most social distance.
In this situation, social distance is the dependent
variable, and amount of education is the indepen-
dent variable.

Thesocial distance scale hastwo potential lim-
itations. First, we must tailor the categoriesto aspe-
cific outgroup and social setting. Second, it is not
easy for us to compare how a respondent feels
toward several different groups unless the respon-
dent completesasimilar socid distancescaefor al
outgroups at the same time. Of course, how are-
spondent completes the scale and the respondent’s
actual behavior in specific social situations may
differ.

4. Semantic differential. Developed in the
1950s as an indirect measure of aperson’sfedings
about a concept, object, or other person, semantic
differential measures subjective feelings by using
many adj ectives because people usually communi-
cateevaluationsthrough adjectives. Most adjectives
have polar opposites (e.g., light/dark, hard/soft,
slow/fast). The semantic differential attempts to
capture evaluations by relying on the connotations
of adjectives. In this way, it measures a person’s
feelings and evaluationsin an indirect manner.

To use the semantic differential, we offer re-
search participants a list of paired opposite adjec-
tives with a continuum of 7 to 11 points between
them. We ask participants to mark the spot on the
continuum between the adjectives that best ex-
presses their evaluation or feelings. The adjectives
can be very diverse and should be mixed (e.g., pos-
itive items should not be located mostly on either
theright or theleft side). Adjectivesin Englishtend
tofall into three major classes of meaning: evalua
tion (good—bad), potency (strong—weak), and ac-
tivity (active—passive). Of the three classes,
evaluation is usually the most significant.

The most difficult part of the semantic differ-
ential is analyzing the results. We need to use ad-
vanced statistical proceduresto do so. Resultsfrom
the procedures inform us as to how a person per-
ceivesdifferent conceptsor how peopleview acon-
cept, object, or person. For example, political
analysts might discover that young voters perceive
their candidateto betraditional, weak, and s ow, and
midway between good and bad. Elderly voters per-
ceive the candidate as |eaning toward strong, fast,
and good, and midway between traditional and
modern. In Example Box 9, Example of Semantic
Differential, a person rated two concepts. The pat-
tern of responses for each concept illustrates how

Semantic differential A scale that indirectly mea-
sures feelings or thoughts by presenting people a topic
or object and a list of polar opposite adjectives or ad-
verbs and then having them indicate feelings by mark-
ing one of several spaces between the two adjectives
or adverbs.
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EXAMPLE 8

Example of Bogardus Social Distance Scale

A researcher wants to find out how socially distant freshmen college students feel from
exchange students from two different countries: Nigeria and Germany. She wants to see
whether students feel more distant from students coming from Africa or from Europe. She

uses the following series of questions in an interview:

Please give me your first reaction, yes or no, whether you personally would feel com-
fortable having an exchange student from (name of country):

As a visitor to your college for a week

As a full-time student enrolled at your college

Taking several of the same classes you are taking

Sitting next to you in class and studying with you for exams

Living a few doors down the hall on the same floor in your dormitory

As a same-sex roommate sharing your dorm room

As someone of the opposite sex who has asked you to go out on a date

Hypothetical Results

Percentage of Freshmen

Who Report Feeling Comfortable

Nigeria
Visitor 100%
Enrolled 98
Same class 95
Study together 82
Same dorm 71
Roommate 50
Go on date 42

Germany
100%
100
98
88
83
76
64

The results suggest that freshmen feel more distant from Nigerian students than from
German students. Almost all feel comfortable having the international students as visitors,
enrolled in the college, and taking classes. Feelings of distance increase as interpersonal
contact increases, especially if the contact involves personal living settings or activities not

directly related to the classroom.

thisindividual feels. Thisperson viewsthetwo con-
cepts differently and appears to feel negatively
about divorce.

Guttman scaling index A scale that researchers use
after data are collected to reveal whether a hierarchi-
cal pattern exists among responses so that people who
give responses at a “higher level” also tend to give
“lower level” ones.

Statistical techniques can create three-dimen-
sional diagrams of results.23 The three aspects are
diagrammed in a three-dimensional “semantic
space.” In the diagram, “good” is up and “bad” is
down, “active” isleft and “ passive’ isright, “ strong”
isaway from the viewer and “weak” is close.

5. Guttman scaling. Also called cumulative
scaling, the Guttman scaling index differs from
the previous scales or indexes in that we use it to
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EXAMPLE 9
Example of Semantic Differential

Please read each pair of adjectives below and then place a mark on the blank space that comes closest to your
first impression feeling. There are no right or wrong answers.

How do you feel about the idea of divorce?
Bad X
Deep
Weak X
Fair
Quiet
Modern
Simple
Fast X
Dirty X

How do you feel about the idea of marriage?
Bad
Deep X
Weak
Fair X
Quiet X
Modern
Simple
Fast
Dirty

evaluate dataafter collecting them. Thismeansthat
we must design a study with the Guttman scaling
technique in mind. Louis Guttman developed the
scalein the 1940sto determinewhether therewasa
structured relationship among a set of indicators.
He wanted to learn whether multiple indicators
about an issue had an underlying single dimension
or cumulative intensity.?*

To use Guttman scaling, we begin by measur-
ing a set of indicators or items. These can be ques-
tionnaire items, votes, or observed characteristics.
We usually measure three to twenty indicatorsin a
simple yes/no or present/absent fashion. We select
itemsfor which we believe there could be alogical
relationship among al of them. We placetheresults
into a Guttman scale chart and next determine
whether thereisahierarchical patternamong items.

Good
X Shallow
Strong
X Unfair
X Loud
Traditional
X Complex
Slow
Clean

X Good
Shallow
b Strong
Unfair
Loud
X Traditional
X Complex
X Slow
X Clean

After we havethe data, we can consider all pos-
sible combinations of responses. For example, we
havethreeitems: whether achild knows (1) her age,
(2) her telephone number, and (3) threelocal eected
political officials. Thelittlegirl could know her age
but no other answer, or all three, or only her ageand
telephone number. Threeitems have eight possible
combinations of answers or patterns of responses
from not knowing any through knowing al three.
Thereis a mathematical way to compute the num-
ber of combinations (e.g., twenty-three); you can
write down all combinations of yes or no for three
questions and see the eight possibilities.

An application of Guttman scaling known as
scalogramanalysis allows usto test whether apat-
terned hierarchical relationship exists in the data.
We can divide response patterns into scaled items
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and errors (or nonscalable). A scaled pattern for the
child’sknowledge examplewould be asfollows: not
knowing any item, knowing ageonly, knowing only
age plus phone number, and knowing all three. All
other combinations of answers (e.g., knowing the
political leaders but not her age) are logically pos-
sible but nonscaable. If wefind ahierarchical rela-
tionship, then most answers fit into the scalable
patterns. Theitemsare scalable, or capable of form-
ing aGuttman scale, if ahierarchical pattern exists.
For higher order items, a smaller number would
agree but all would also agree to the lower order

EXAMPLE 10
Guttman Scale Example

onesbut not viceversa. In other words, higher order
items build on the middle-level ones, and middle-
level build on lower ones.

Statistical procedures indicate the degree to
which items fit the expected hierarchical pattern.
Such procedures produce a coefficient that ranges
from zero to 100 percent. A score of zero indicates
arandom pattern without hierarchica structure; one
of 100 percent indicates that all responses fit the
hierarchical pattern. Alternative statistics to mea
sure scalability have also been suggested.2> (See
Example Box 10, Guttman Scale Example.)

Crozat (1998) examined public responses to various forms of political protest. He looked
at survey data on the public’s acceptance of forms of protest in Great Britain, Germany,
Italy, the Netherlands, and the United States in 1974 and 1990. He found that the pattern
of the public’s acceptance formed a Guttman scale. Those who accepted more intense
forms of protest (e.g., strikes and sit-ins) almost always accepted more modest forms (e.g.,
petitions or demonstrations), but not all who accepted modest forms accepted the more
intense forms. In addition to showing the usefulness of the Guttman scale, Crozat also
found that people in different nations saw protest similarly and the degree of Guttman
scalability increased over time. Thus, the pattern of acceptance of protest activities was
Guttman “scalable” in both time periods, but it more closely followed the Guttman pat-

tern in 1990 than in 1974.

FORM OF PROTEST
Petitions Demonstrations Boycotts Strikes Sit-Ins

Guttman Patterns

N N N N N

Y N N N N

Y Y N N N

Y Y Y N N

Y Y Y Y N

Y Y Y Y Y
Other Patterns (examples only)

N Y N Y N

Y N Y Y N

Y N Y N N

N Y Y N N

Y N N Y Y
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Clogg and Sawyer (1981) studied U.S. atti-
tudestoward abortion using Guttman scaling. They
examined the different conditions under which
people thought abortion was acceptable (e.g.,
mother’shealthin danger, pregnancy resulting from
rape). They discovered that 84.2 percent of re-
sponsesfit into a scaled response pattern.

CONCLUSION

This chapter dicussed the principles and processes
of measurement. Central to measurement ishow we
conceptualize—or refine and clarify ideas into
conceptua definitions and operationalize concep-
tual variables into specific measures—or develop
procedures that link conceptual definitions to em-
pirical reality. How we approach these processes
varies depending on whether a study is primarily
qualitative or quantitative. In a quantitative study,
we usually adopt a more deductive path, whereas
with aqualitative study, the path ismore inductive.
Nonetheless, they share the same goal to establish
an unambi guous connection between abstract ideas
and empirical data.

KEY TERMS

bogardus social distance scale

conceptual definition
conceptua hypothesis
conceptualization index
concurrent validity
construct validity
content validity
continuous variables
convergent validity
criterion validity
discrete variables
discriminant validity
empirical hypothesis

facevalidity

likert scale

equivalence reliability
casing exhaustive attributes

guttman scaling index

interval-level measurement
level of measurement

measurement reliability
measurement validity
multiple indicators

mutually exclusive attributes
nominal-level measurement
operational definition

The chapter also discussed the principles of
reliability and validity. Reliability refers to a
measure’ sdependability; validity referstoitstruth-
fulness or the fit between a construct and data. In
both quantitative and qualitative studies, we try to
measure in a consistent way and seek a tight fit
between the abstract ideas and the empirical social
world. In addition, the principles of measurement
are applied in quantitative studies to build indexes
and scales. The chapter also discussed some major
scalesin use.

Beyond the core ideas of reliability and valid-
ity, wenow know principles of sound measurement:;
Create clear definitions for concepts, use multiple
indicators, and, as appropriate, weigh and stan-
dardize the data. These principles hold across all
fieldsof study (e.g., family, criminology, inequality,
race relations) and across the many research tech-
niques (e.g., experiments, surveys).

As you are probably beginning to realize, a
sound research project involvesdoing agoodjobin
each phase of research. Serious mistakes or doppi-
nessin any one phase can do irreparable damageto
the results, even if the other phases of the research
project were conducted in aflawless manner.

operationalization
ordinal-level measurement
predictive validity
ratio-level measurement
representative reliability
response set

rules of correspondence
scale

semantic differential
stability reliability
standardization
thurstone scaling
unidimensionality
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REVIEW QUESTIONS

1. What arethe three basic parts of measurement, and how do they fit together?
2. What isthedifference between reliability and validity, and how do they complement

each other?

3. What arewaysto improvethereliability of a measure?

o A

How do the levels of measurement differ from each other?
What are the differences between convergent, content, and concurrent validity?

Canyou have al three at once? Explain your answer.

© © N o

Why are multiple indicators usually better than one indicator?

What isthe difference between the logic of ascale and that of anindex?
Why is unidimensionality an important characteristic of ascale?

What are advantages and disadvantages of weighting indexes?

10. How does standardization make comparison easier?

NOTES

1. Duncan (1984:220-239) presented cautions from a
positivist approach on the i ssue of measuring anything.

2. Thetermsconcept, construct, and idea areused more
or less interchangeably, but their meanings have some
differences. Anidea is any mental image, belief, or im-
pression. It refers to any vague impression, opinion, or
thought. A concept is a thought, a general notion, or a
generalized idea about aclass of objects. A construct is
athought that is systematically put together, an orderly
arrangement of ideas, facts, and impressions. The term
construct is used here because its emphasisis on taking
vague concepts and turning them into systematically or-
ganized ideas.

3. See Grinnell (1987:5-18) for further discussion.

4. SeeBlalock (1982:25-27) and Costner (1985) on the
rulesof correspondenceor theauxiliary theoriesthat con-
nect an abstract concept with empirical indicators. Also
see Zeller and Carmines (1980:5) for adiagram that illus-
tratesthe place of therulesin the measurement process. In
his presidential address to the American Sociological
Associationin 1979, Hubert Blalock (1979a:882) said, “|

believe that the most serious and important problemsthat
require our immediate and concerted attention arethose of
conceptualization and measurement.”

5. SeeBailey (1984, 1986) for adiscussion of thethree
levels.

6. See Bohrnstedt (1992a,b) and Carmines and Zeller
(1979) for discussions of reliability and its various

types.

7. See Sullivan and Feldman (1979) on multipleindica-
tors. A more technical discussion can be found in Hert-
ing (1985), Herting and Costner (1985), and Scott
(1968).

8. SeeCarminesand Zeller (1979:17). For adiscussion
of the many types of validity, see Brinberg and McGrath
(1982).

9. The epistemic correlation is discussed in Costner
(1985) and in Zeller and Carmines (1980:50-51,
137-139).

10. Kidder (1982) discussed theissue of disagreements
over face validity, such as acceptance of a measure's
meaning by the scientific community but not the subjects
being studied.

11. This was adapted from Carmines and Zeller
(1979:20-21).

12. For adiscussion of types of criterion validity, see
Carminesand Zeller (1979:17-19) and Fiske (1982) for
construct validity.

13. See Cook and Campbell (1979) for elaboration.

14. See Borgatta and Bohrnstedt (1980) and Duncan
(1984:119-155) for adiscussion and critique of thetopic
of levels of measurement.

15. Johnson and Creech (1983) examined the measure-
ment errorsthat occur when variablesthat are conceptu-
alized as continuous are operationalized in a series of
ordinal categories. They argued that errors are not seri-
ous if more than four categories and large samples are
used.
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16. For compilations of indexes and scales used in so-
cial research, see Brodsky and Smitherman (1983),
Miller (1991), Robinson and colleagues (1972), Robin-
son and Shaver (1969), and Schuessler (1982).

17. For adiscussion of weighted and unweighted index
scores, see Nunnally (1978:534).

18. Feeling thermometers are discussed in Wilcox and
associates (1989).

19. For moreinformation on Likert scales, seeAnderson
and associates (1983:252-255), Converse (1987:72-75),
Mclver and Carmines (1981:22-38), and Spector (1992).
20. Someresearcherstreat Likert scalesasinterval-level
measures, but thereis disagreement on thisissue. Statis-
tically, whether the Likert scalehas at | east five response
categories and an approximately even proportion of
people answer in each category makes little difference.

21. Mclver and Carmines (1981:16-21) have an excel-
lent discussion of Thurstone scaling. Also see discus-
sions in Anderson and colleagues (1983:248-252),
Converse (1987:66-77), and Edwards (1957). The

example used hereis partially borrowed from Churchill
(1983:249-254), who described the formulafor scoring
Thurstone scaling.

22. The socid distance scale is described in Converse
(1987:62—69). The most complete discussion can be
found in Bogardus (1959).

23. The semantic differential is discussed in Nunnally
(1978:535-543). Also see Heise (1965, 1970) on the
analysis of scaled data.

24. See Guttman (1950).

25. See Bailey (1987:349-351) for a discussion of an
improved method for determining scalability called
minimal marginal reproducibility. Guttman scaling can
involve more than yes/no choices and a large number
of items, but the complexity increases quickly. A more
elaborate discussion of Guttman scaling can befoundin
Anderson and associates (1983:256-260), Converse
(1987:189-195), Mclver and Carmines (1981:40-71),
and Nunnally (1978:63-66). Clogg and Sawyer (1981)
presented alternatives to Guttman scaling.
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