Guidelines in Scale Development

‘I'hus far, the material presented has been fairly abstract. We now look at how
this knowledge can be applied. This chapter provides a set of specific guide-
lings that investigators can use in developing measurement scalcs.

STEP 1: DETERMINE CLEARLY
WHAT IT I5 YOU WANF TO MEASURE

This is deceptively vbvious, and many researchers think they have a clear idea
of what they wish to measure, only to find that their ideas arc morc vague than
they thought. Frequently, this realization occurs after considerable effort has
been invested in generating items and collecting data—a time when changes
are far more costly than if discovered at the outset of the process. Should the
scale be bascd in theory, or should you strike out in new intellectual direc-
tions? How specific should the measure be? Should seme aspect of the
phenomenon be emphasized more than others?

Theory as an Aid to Clarity

As noted in Chapter 1, thinking clearly about the content of a scale requires
thinking clearly about the construct being measured. Although there are many
technical aspects involved in developing and validating a scale, one should not
overlook the importance of being well grounded in the substantive theories
related to the phenomenon to bc measured. The types of scales that are the
primary focus of this book are intended to measnre elusive phenomena that
vannot be observed directly. Because there is no tangible criterion against
which one can compare this type of scale’s performance, it is important 1o
have some clear ideas to serve as a guide. The boundaries of the phenomenon
must be recognized so that the content of the scale does not nadvertently drift
into unintended domains.

Theory is a great aid to clarity. Relevant social science thecries should
always be considered before developing a scale of the type discussed in
this volume, Tf it turns out that extant theory offers no guide to the scale
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developers, then they may decide that a new intellectual direction is necessaty.
However, this decision should be an informed one, reached only after review-
ing appropriate theory related to the measurement problem at hand. Even if
there is no available theory to guide the investigators, they must lay out their
own conceptual tormulations prior to trying to operationalizc them. In
essence, they must specify at least a tentative theoretical model that will serve
as a guide to scale development. This may be as simple as a well-formulated
definition of the phenomenon they seck to measure, Better still would be to
include a description of how the new consiruct relales o existing phenomena
and their operationalizations.

Specificity as an Aid to Clarity

The level of specificity or generality at which a construct is measured also
may be very important. There is general agreement in the social sciences that
variables will relate moast strongly to one another when they match with
respect to level of specificity (see Ajzen & Fishbein, 1980, for a discussion of
this). Sometimes a scale is intended to relate to very specific behaviors or con-
stricts, whereas at other times & more general and global measure is sought.

As an illustration of measures that differ in specificity, consider the locus of
control construct. Locus of controf (LOC) is a widely used concept that con-
cerns individuals’ perceptions about wheo or what influences important out-
comes in their lives. The construct can be applied broadly, as a means of
explaining patterns of global behavior spanning many situations, or narrawly,
to predict how an individual will respond in a very specific context. The
sources of influgnce also can be deseribed either broadly or specifically.
Rotter’s (1966) Internal-External {I-E) scale, for example, is concerned at a
fairly general level with these perceptions. A single dimension ranging from
personal control to control by outside factors underlies the scale, and the out-
comes on which the items focus are general, such as persomal success. The
external sources of control also are described in general termns. The following
external statement is from Rotter’s I-E scale: “The world is run by the few
people in power, and there is not much the little guy can do about it.”
Levenson (1973) developed a multidimensional LOC scale that allows for
three loci of control: aneself, powerful other people, and chance or fate. This
permits an investigator to louk at external sources of control a bit more speci-
fically by characterizing them as either powerful others or fate. The outcomes
on which she focused, however, remained general. An example of an item
from Levenson’s Powerful Others subscale is, “I feel like what happens in my
life i3 determined by powerful others.” Wallston, Wallston, and DeVellis
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(1978) developed the Multidimensional Health Locus of Control (MHI.C)
scales using Levenson's three loci of control, with outcomes specific 1o healtly,
such as avoiding illness or getting sick. A sample item f{tom the Powerful
Others scale of the MHLC is: “Having regular contact with my physician is
the best way for me to avoid illness.” Wallston, Stein, and Smith (1994) sub-
sequently developed an even more outcome-specific health locus of control
measure (MHLC fonm C) that consists of a series of “template” items. This
measure allows the rescarcher to specify any health problem of interest by
substituting the name of the illness or disorder for the phrase “my condition™
in each of the template items. A sample item from the Powerful Others scale
of MHLC Form C, as it might be used in a study of diabetes, is: “If I see my
doctor regularly, T am less likely to have problems with my diabetes.™

Each of these progressively more specific LOC scales is potentially useful.
Which is most useful depends largely upon what level of outcome or locus
generality relates to the scientific question being asked. For example, if a locus
of control scale is intended to predict a peneral class of behavior er will be
compared to other variables assessing constructs at a general level, then
Rotter’s scale may be the best choice because it, too, is general. On the other
hand, if a rcsearcher is interested in predicting specifically how beliefs about
the influence of other people affects certain health behaviors, then the
Wallsten, Stein and Smith (1994) scale may be more appropriate because the
level of specificity matches that research question, During its development,
each of these scales had a clear frame of reference that determined what level
of specificity was appropriate, given the intended function of the scale. The
point is that scale developers should make this determination as an active deci-
sion and not merely generate a set of items and then see what it locks like after
the fact,

The locus of control example illustrated specificity with respect to out-
comes (e.g., how the world 15 run versus problems with diabetes) and the loci
of control (i.e., external generally versus fate and powerful others separately),
Howevcr, scale specificity can vary along a number of dimensions, including
content domains (e.g., anxiety versus psychological adjustment more broadly),
setting (e.p., questionnaires designed specifically for relevance to particular
work environments), and pepulation (e.g., children versus udults or military
personnel versus college students).

Being Clear About What to Include in a Measure

Scule developers should ask themselves if the construct they wish to mea-
sure is distinct from other constructs. As noted carlier, scales canbe developed
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1o be relatively broad or narrow with respect to the situations to which they
apply. This is also the case with respect lo (he comstructs they cover.
Measwring general anxiety is perfectly legitimate. Such a measure might
assess buth test anxiety and social anxiety. This is fine if it matches the goals
of the scale developer or user. However, if one is interested in only one
specific type of anxiety, then the scale should exclude all others, Items that
might “cross over” inte a related construct (e.g., tapping social anxiety when
the topic of interest is test anxiety) can be problematic.

Sometimes, apparently similar iterns may tap quite different constructs. In
such cases, although the purpese of the scale may be to measure one phenom-
cnon, it may also be sensitive to other phenvmena. For example, ceitain
depression measures, such as the Center for Epidemiological Studies
Depression (CES-D) scale (Radloff, 1977), have some items that tap somatic
aspects of depression (e.g., concerning the respondent’s ability w “get
going”}, In the context of some health conditions, such as arthritis, these items
might mistake aspects of the illness for symptoms of depression {see Blalock,
DeVellis, Brown, & Wallston, 1989, for a discussion of this specific point). A
researcher developing a new depression scale might choose to avoid somatic
items if the scale were to be used with certain populations (&.g., the chronically
ill} or with other measures of somatic constructs (such as hypochondriasis).
Used for other purposes, of course, it might be very important to include
somatic items, as when the line of investigation specifically concemns somatic
aspects of negative affect,

STEF 2: GENERATE AN ITEM PO0OL

Once the purpose of a scale has been clearly articulated, the developer is ready
to begin constructing the instrument in eamest. The first step is to generate a
lerge pool of items that are candidates for eventual inclusion in the scale.

Choose Items That Reflect the Scale’s Purpose

Obviously, these items should be selected or created with the specific
mcasurement goal in mind. The description of exactly what the scale is
intended to do should guide this process. Recall that all items making up a
homogeneous scale should reflect the latemt variable underlying them. Each
item can be thought of as a “test,” in its own right, of the strength of the latent
variable. Therefore, the content of each itern should primarily reflect the con-
struct of interest. Multiple items will constitute a more reliable test than
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individual items, but each must still be sensitive to the true score of the latent
variable.

Theoretically, a good set of items is chosen randomly from the universe of
items relating to the construct of interest. The univetse of items is assumed to
be infinitely large, which pretty much precludes any hope of actually identi-
fying it and extracting items randomly. However, this ideal should be kept in
mind. If you are writing items anew, as is so often the case, you should think
creatively about the construct you seek to measure. What other ways can an
item be worded so as to get at the construct? Although the items should not
venture beyond the bounds of the defining construct, they should exhaust the
possibilities for types of items within those bounds. The properties of a scale
are determined by the items that make it up. If they are a poer reflection of the
concept you have worked long and hard to articulate, then the scale will not
accurately capture the essence of the construct.

It is also important that the “thing” that items have in common is truly a
construct and not merely a category. Recall, once again, that our models for
scale development regard items as overt manifestations of a commen latent
variable that 1s their cause. Scores on items related to a common construct
are determined by the true score of that construct. However, as noted in
Chapter 1, just because items relate to a common category does not guaran-
tee that they have the same underlying latent variable. Such terms as asti-
tudes, barriers to compliance, or life evenis often define categories of
constructs rather than the constructs themselves. A poel of items that will
eventually be the basis of a unidimensional scale should not merely share a
focus on attitudes, for example, but on specific attitudes, such as attitudes
toward punishing drug abusers. One can presumably envision a characteris-
tic of the person, a latent variable, if vou will, that would “cause™ responses
to items dealing with punishing drug abusers. Tt is quite a challenge to imag-
ine a characteristic that accounts for attitudes in general. The same is true for
the other examples ciled. Barriers tu compliance are typically of many Lypes.
Each type {e.g., fear of discovering symptoms, concern over treatment costs,
anticipation of pain, distancc of trcatment tacilitics, pereeptiens of invulner-
ability) may represent a lalenl variable. There may even be nontrivial corre-
lations among some of the latent variables. However, each of these barriers
i8 a separate construct. Thus the term barriers describes a category of con-
structs rather than an individual consteuct related to a single latent variable.
Items measuring different constructs that fall within the same category (e.g.,
pereeptions of mvulnerability and concerns over trcatment costs) should not
be expecled 1o covary the way items do when they are manilestations of a
common latent variable.
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Redundancy

At this stage of the scale developient process, it is better to be overinclu-
sive, all ather things being cqual. Redundancy is nef a bad thing when devel-
oping a scale. In fact, the theoretical models that guide our scale development
efforts are based on redundancy. In discussing the Spearman-Brown Prophecy
formula in Chapter 3, T pointed out that reliability varies as a function of Lhe
number of items, all else being equal. We are attempting to capture the phenom-
enon of interest by developing a sct of items that reveals the phenomenen in
different ways. By using muliple and seemingly redundant items, the content
that is common to the items will summate across items while their irrelevant
idiogyncracies will cancel out. Without redundancy, this would be impossible.
Useful redundancy pertains to the censtruct, not incidental aspects of the items.
Changing nothing more than an “a" to “the” in an item will certainly give you
redundancy with respect to the important content of the item, but it will alse be
redundant with respect to many things that you want to vary, such as the basic
grammatical structure and choice of words. On the other hand, two items, such
as “I will do almost anything to ensure my child’s success” and “No sacrifice
is too great if it helps my child achieve success,” may be wsefully redundant
because they express a similar idea in somewhat different ways,

You can tolerate considerably more redundancy in your item pool than in
the final scale, even though some redundancy is desirable even in the latter.
For example, if you have an item such as “In my opinion, pet lovers are kind,”
there is obvicusly little advantage in including an additional itcm that states
“In my estimation, pet lovers are kind.” These ilems clearly tap similar senti-
ments regarding pet ownership, but they also share a commen grammatical
structure and use nearly identical vocabularics. However, an item such as I
think that people who like pets are good people” might do a guod job of being
redundant with respect to the substantive content of the first item—without
trivial redundaney. At this very early stage of scale devclopment, however,
even the extreme redundancy of the first two items in this example might be
acceplable, as long as only one appears on the final scale, Considering two
items, even when they are as similar as these, might provide the scale devel-
oper with an opportunity to compare them and express a preference (e.g., that
“opinion” may seem less pretentious than “estimation”). This opportunity
would be lost if only one of the two items were considered.

Number of Items

It is impossible to specify the number of iterns that should be included in an
initial pool. Suffice it to say that you want considerably more than you plan to
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inglude in the final scale. Recall (hat intemal consistency reliability is a
function of how strongly the items correlate with one another (and hence with
the latent variable) and how many ilcms you have in the scale. As the nature
of the correlations umong items is usually not krnown at this stage of scale
development, having lots of items i3 a form of insurance against poor intemal
consistency. The more items you have it yout pool, the fussier you can be
about choosing unes that will do the job you intend. Tt would not be unusual
to begin with a pool of items that is three or four times as large as the final
scale. Thus a 10-item scalc might evolve from a 40-item pool. If items are par-
ticularly difficult to generate for a given coutent area or if empirical data indi-
cate that numerous items are not needed to atiain good internal consistency,
then the initial pool may be as small as 50% larger than the final scale.

In general, the larger the item pool, the betier. However, it is certainly
possible to develop a pool too large to administer on a single occasion to any
one group of subiects, If the pool is cxceprionally large, the researcher can
eliminate sume items based on a prion criteria, such as lack of clarity, ques-
tionable relevance, or undesirable similarity to other items.

Beginning the Process of Writing Items

Getting started writing itcms is often the most difficult part of the item-
generation provess. Let me describe how 1 begin this process. At this point, [
am less interested in item quality than in merely expressing relevant ideas. I
often begin with a statcment that is a paraphrase of the construct I want to
measure. For example, if I were interested in developing a measure of self-
perceived susceptibility to commercial messages, 1 might begin with the state-
ment “] am susceptible to commercial messages.” I then would try to generate
additional statements that get at the same idea somewhat differently. My next
statement might be, “‘Commercial messages affect me a lot.” I weuld continue
in this manner, imposing virtually no quality standards on the statements. My
goal at this early stage is simply to identify a wide variety of ways in which
the central concept of the intended instrument can be stated. As I write, 1 may
seek alternative ways of expressing critical ideas. For example, I might sub-
stitute “‘the things that T see in TV or magazine ads” for “commercial mes-
sages” in the next set of sentences. I find that writing quickly and uncritically
is useful. After generating perhaps three or four times the number of items that
I anticipate including in the final instrument, [ look over what I have written.
Now is the time to become critical. Items can be examined for how well they
capturc the contral ideas and for clarity of expression. The sections that follow
delineate some of the specific item characteristics to avoid or incorporate in
the process of selecting from and revising the original statement list.
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Characteristics of Good and Bad Items

Listing all the things that make an item good or bad is an impossible task.
The content domain obviougly has a significant bearing on item quality.
However, there are some characteristics that reliably separate better items
from worse ones. Most of these relate to clarity. As pointed out in Chapter 1,
a good item should be unambignous. Questions that leave the respondent in a
quandary should be elirmnated.

Scale developers should avoid exceptionally lengthy items, as length usually
increagses complexity and diminishes clarity. However, it is not desirable to
sacrifice the meaning of an item in the interest of brevity. If a medifying
clause is essential to convey the intent of an item, then include it. However,
avoid unnecessary wordiness. In general, an item such ag “I often have diffi-
culty making a point™ will be betier than an unnecessarily longer one, such as
“Tt is fair to say that one of the things I seem to have a problem with much of
the time is getting my point across to other people.”

Another related consideration in choosing or developing items is the read-
ing difficulty level at which the items are written. There are a variety of
methods (e.p., Dale & Chall, 1948; Fry, 1977) for assigning grade levels to
passages of prose, including scale items. These typically equate longer words
and sentences with higher reading levels. Reading most local newspapers pre-
sumably requires a sixth-grade reading level.

Fry (1977) delineates several steps to quantifying reading level, The first is
to select a sample of text that begins with the first word of a sentence and con-
taing exactly 100 words. (For scales having only a few items, you may have to
select a convenient fraction of 100 and base subsequent steps on this propor-
tion.) Next, count the number of complete sentences and individual syllables
in the text sample. These values are used as entry points for a graph that pro-
vides grade equivalents for different combinations of sentence and syllable
counts from the 100-word sample. The graph indicates that the average num-
ber of words and syllables per sentence for a fifth-prade reading level are 14
and |8, respectively. An average sentence at the sixth-grade level has 15 or
16 words and a total of 20 syllables; a seventh-grade-level sentence has about
18 words and 24 syllables. Shorter sentences with a higher proportivn of
longer words or lenger sentences with fewer long words can yield an equiva-
lent grade level. For example, a sentence of & words and 13 syllables (i.e., as
many as 44% polysyllabic words) and one with 19 words and 22 syllables (ie.,
ne more than about 14% polysyllabic words) are both classified as sixth-grade
reading level. Aiming for a reading level between the fifth and seventh grades
is probably an appropriate target for most instruments that will be used with
the general population. The items of the Multidimensional Health Locus of
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Control (MIILC) scales, for example, were written at a {ifth- to seventh-grade
reading level. A typical item at this reading level is: “Most things that affect
my health happen to me by accident” (Wallston et al., 1978). Tts 9 words and
15 syllables place it at the sixth-grade Tevel.

Fry (1977) notes that semantic and syntactic factors should be considered in
assessing reading difficulty, Because short words tend to be more commaon
and short scntences tend to be synlactically simpler, his procedure is an
acceptable alternative to more -complex difficulty assessment methods,
However, as with other criteria for writing or choosing good itetns, ote must
use commeon sense in applying reading level methods. Some brief phrases con-
taining only short words are not elementary. “Eschew casque scom,” for
example, is more likely to confuse someone with a grade-scheol cducation
than “Wear your helmet” will, despite the fact that both have 3 words and
4 syllables, Another source of potential confusion that should be avoided is
multiple negatives: “1 am not in favor of corporations stopping funding for
antinuclear groups”™ is much more confising than “I favor centinued private
support of groups advocating a muclear ban.” (It is also instructive to observe
that thesc two stalements might convey different positions cn the issue. For
example, the latter might imply a preference for private over public support of
the groups in question.)

What ar¢ called double barreled items should also be avoided. These are
items that convey two or more ideas, so that an endorsernent of the item might
refer to either or both ideas, “T support civil rights because discrimination is a
crime against God” is an example of a double-barreled item. If a person sup-
ports civil rights for reasons other than its affront to a deity (e.g., because it is
a crime against humanity), how should he or she answer? A negative answer
might incorrectly convey a lack of support for civil rights, and a positive
answer might incotrectly ascribe a motive to the respondent’s support.

Another prohlem that scale developers should aveid is ambiguous pronoun
references. *Murderers and rapists should not seek pardons from politicians
becanse they are the scum of the earth” might express the sentiments of some
people, irrespective of pronoun reference. (However, a scale developer usuafly
intends to be more clear about what an item means.} This sentence should be
twice cursed. In addition to the ambiguous pronoun reference, it 15 double-
barreled. Misplaced medifiers create ambiguities similar to ambiguous
pronoun references: “Our representatives should werk diligently to legalize
prostitution in the House of Representatives™ is an example of such modifiers.
Using adjective forms instead of woun forms <an also create unintended con-
fusion, Consider the differences in meaning between “All vagrants should
be given a schizophrenic assessment” and “All vagrants should be given a
schizophrenia asscssment.”™
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Individua! words are not the only sources of ilem ambiguity. Cntire
sentences can have more than one meaning. | have actually seen one survey of
adolescent sexual behavior that included an item Lo assess parental education.
(fiven the context of the survey as a whole, the wording was unfortunate: “How
far did your mother go in school?” The investigators had totally failed te recog-
nize the unintended meaning of this statcment until it evoked snickers from a
group of prafessionals during a seminar presentation. I suspect that a fair num-
ber of the adolescent respondents also got a laugh from the itetn. How it affected
the adolescents’ responses to the remainder of the questionnaire is unknown,

Positively and Negatively Worded [tems

Many scale developers choose to write regatively worded items, items that
represcnt low levels or even the absence of the construct of interest, as well as
the more common positively worded ilems that represent its presence. The goal
is to arrive at a set of items that inchides some items that indicate a high levcl
of the latent variable when enduersed and others that indicate a high level when
not endorsed. The Rosenberg Self-Esteem (RSE) scale (Rosenbery, 1965}, for
example, includes items indicative of high esteem (e.g., “T fcel that I have a
number of good qualities™) and of low esteem (e.g., 1 certainly feel useless at
times”}. The intent of wording items both pesitively and negatively within the
same scale is usmally to avoid an acquiescence, affirmation, or agreement
bius. These interchangeable termns refer to a respondent’s tendency (o agree
with items, irrespective of theit content. If, for example, a scale consists of
items that express a high degree of self-esteern, then an acquiescence bias
would result in a pattcmn of responses appearing to indicate very high esteem.
If the scale is made up of equal numbers of positively and negatively worded
items, on the other hand, then an acquiescence bias and an extreme degree of
self-esteem could be differentiated from one another by the pattern of
responses. An “agrecr” would endorse itemns indicating both high and low self-
esteem, whercas a person who truly had high esteem would strongly endorse
high-esteem items and negatlvely endorse low-eslccm 1tems

Unfortunately, there may be 4 price to pay” posi ;

@;llworded gten;s/ Koversals i item polarity may be confusmg to
respondents, especially when they are completing a long questionnaire. In
such a case, the respondents may become confused about the difference
between expressing their strength of agreement with a statement, regardless of
its polarity, and expressing the strength of the attribute being measured
{esteen, tor example}. As an applied social science researcher, I have seen
many examples of items worded in the opposite direction performing poorly.
For example, in DeVellis and Callahan (1993), my colleague and I described
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a shorter, more focused altemative to the Rheumatelogy Aitiludes Tndex (an
unfortunate name, as the instrument does not asscss attitudes and is not an
indcx). We selected iterns from the original, longer version based on empiri-
cal criteria and ended up with four ifems expressing negative reactions to ill-
ness and one expressing the ability to cope well with illness, The intent was
that users should reverse score the “coping™ item so that all itcrs expressed a
sense of helplessness, More recently, when Currey, Callahan, and DcVellis
(2002) cxamined the performance of that single item worded in the positive
direction, the itermn was found to consistently perform poorly. When the item
was reworded by adding the single word “not” to change its valence 50 as to

| be consistent with other items, its performance improved dramatically.

We suspect that, although many respondents recognized the different
valence of the original item, others did not. This would result in a portion of
individuals for whom the original item had positive correlations with the other
four items and another portion for whom the same correlations were negative,
As a consequence, for the sample as a whole, correlations of that item with the
other four would be markedly diminished and thus preduce the type of
unsatisfactory performance we observed for the vriginal, cpposite-valence, item.
Personal experience with community-based samples suggests to me that the dis-
advantages of items worded in an opposite direction outweigh any benefits.

Conglusion

An ilem pool should be a rich source from which a scale can emerge. It
sheuld contain a large mimber of items that are relevant to the content of inter-
est. Redundancy with respeci fo content is an asset, not z liability. It is the
foundation of internal consistency reliability that, in turn, is the foundation of
validity. Items should not involve a “package deal” that makes it impessible
for respondents to endorse one part of the item without endorsing another part
that may not be consistent with the first. Whether or not positively and nega-
tively worded items are both included in the pool, their wording should follew
established rules of grammar. This will help to avoid some of the sources of
ambiguity discussed above.

STEP 3: DETERMINE THE
FORMAT FOR MEASUREMENT

Numerous formats for questions exist. The researcher should consider early
on what the format will be. This step should oceur simuitansousiy with the
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generation of items so that the two are compatible. For example, generating
a long list of declarative statements may be a waste of time it the response
format eventually chosen is a checklist comprised of single-word items.
Furthermore, the theorctical models presented earlier are more consistent with
somc Tesponse formats than with others. In general, scales madc up of items
that are scorable on some continuum and that are summed to form a scale
score are most compatible with the theoretical orientation presented in this
volume, In this section, however, I will discuss common formats that depart
from the pattern implied by the theoretical models discussed in Chapter 2, as
well as ones that adhere to that patterm.

Thurstone Scaling

There are a number of general strategies for constructing scales that influ-
ence the format of items and respense options. One method is Thurstone scal-
ing. An znalogy may help o clarify how Thurstone scaling works. A tuning
fork is designed to vibrate at a specific frequency. If you strike it, it will
vibrate at that frequency and produce a specific tone. Conversely, if you place
the fork near a tone source that produces the same frequency as the tuning
fork, the fork will begin to vibrale, Tn a sense, then, a tuning fork is a
“frequency detector,” vibrating in the presence of sound waves of its resonant
frequency and remaining motionless in the presence of all other frequencies.
Imagine a series of tuning forks aligned in an array such that as one moves
from left to right along the array, the tuning forks carrespond to progressively
higher frequency gounds. Within the range of the tuning forks’ frequency, this
array can be used to identify the frequency of a tone. In other words, you could
identify the tone’s [requency by seeing which fork vibrated when the tone was
played. A Thurstone scale is intended to work in the same way, The scale
developer altemnpts to generate items that are diffcrentially responsive to spe-
cific levels of the attribute in question. When the *“pitch” of a particular item
matches the level of the atiribute a respondent possesses, the item will signal
this correspondence. Often, the “signal” consists of an affirmative response for
itemns that are “tuned” to the appropriate level of the atiribute and a negative
response for all other items. The “tuning” (i.e., determination of to what level
of the construct cach item tesponds) is typically determined by having judges
place a large puol of items into piles corresponding to cqually spaced intervals
of construct magnitude or strength,

This is quite an clegant idea. Items could be developed that correspond to
different intensities of the attribute, could be spaced to represent equal inter-
vals, and could be formatted with agrec-disagree response options, for exam-
ple. The investigator could give these items to respondents and then inspecet
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their responses to see which items triggered agrecment, Because the items
would have been precalibrated with respect to their sensitivity to specific lev-
els of the phenomenon, the agreements would pinpoint how much of the
attribute the respondent possessed. The selection of ilems 1o represent equal
intervals across items would result in highly desirable measurement properties
because scores would be amenable to mathematical procedures based on
interval scaling.

Part of a hypothetical Thurstene scale for measuring parents’ aspirations
for their children’s educational and career attainments might look like the
following:

I. Achicving success is the only way  Agree Disagree
for my child to repay my efforts
as a parent

2. Going to a good college and gelting  Agree Disagree

a good job are important but not
cssential to my child’s happmess

3. Happiness has nething to do with Agree Disagree
achieving educational or
material poals

4. The customarily valued trappings Agree Disagree
of success are a hindrance to
true happiness

As Nunnally (1978) points out, developing a true Thurstone scale is
considerably herder than describing one. Finding items that consistently
“resonatc” to specific levels of the phenomenon is guite difficult. The practi-
cal preblems associated with the method often outweigh its advantages—
unless the researcher hags a compeiling reason for wanting the type of
calibration that it provides. Although Thurstone scaling is an interesting and
sometimes suitable approach, it will not be rcferred to herein henceforth. Note,
however, that methods based on item response theory, discussed in Chapter 7,
share many of the goals of Thurstone scales while taking a somewhat
different approach to achieving them.

Guttman Sealing

A Guitman scale is a series of items tapping progressively higher levels of
an atiribute. Thus a respondent should endorse a block of adiacent items until,
at a critical point, the amount of the attribute that the items tap exceeds that
possessed by the subject. None of the remaining items should be endorsed.

http://online.fliphtml5.com/wmkd/bibu/
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Some purely descriptive data conform o a Guitman scale, For example, a
series of interview guestions might ask, *Do you smoke?” “Do you smoke
more than 10 cigarettes a day?” *Do you smoke more than a pack a day?” and
50 on. As with this example, endorsing any specific item on a Guttman scale
implies affirmation of all preceding items. A respondent’s level of the attribute
is indicated by the highest item yielding an affirmative response. Note that,
whereas bath Thurstone and Guitman scales are made up of graded items, the
focus is on g single affirmative response in the former case, but the point of
transition from affirmative to nepgative responses is the focus of the latter, A
Guttman version of the preceding parental aspiration scale might look like
this:

1. Achieving success is the only Agree Disagree
way for my child te repay my
efforts as a parent

2. Going to a good college and Agree Disugree
getting a good job are very
important to my child’s happiness

3. Happiness is mote likely if a Agree Disagree___
person has attained his or her
educational and material goals

4. The customarily valued trappings Agree Disagree
of success arz not a hindrance (v
e happiness

Guttman scales can work quite well for objective information or in sifua-
tions where it 15 a logical necessity that responding positively to one level of
a hierarchy implies satisfying the criteria of all lower levels of that higrarchy.
Things get murkier when the phenomenon of interest is not congrets. [n the
case of onr hypothetical parental aspiration scale, for example, the ordering
may not be uniform across individuals. Whereas 20 cigaretics a day always
implies more smoking than 10, responses to items 3 and 4 in the parental aspi-
ration scale example may not always conform to the ordering pattern of a
Guttman scale. I'or example, a person might agree with itemn 3 but disagree
with flem 4. Ordinarily, agreemeni with item 3 would imply agreement with
4, but if a respondent viewed success us a complex factor that acted simulta-
neously as a help and a hindrance to happiness, then an atypical pattern of
responses could result. :

Like Thurstone scales, Guttman scales undoubtedly have their place, but
their applicability seems rather limited. With both approaches, the disadvan-
tages and difficulties will often outweigh the advantages. It is important to
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remember that the measurement theories discussed thus far do not always
apply to these types of scales. Certainly, the assumption of equally strong
causal relationships hetween the latent variable and each of the iterms would
not apply to Thurstone or Guttman scale items. Nunnally und Bernstein (1994)
describe briefly some of the conceptual models underlying these scales. Tor
situations in which ordered itcms are particularly appropriate, IRT-based
models, discussed in Chapter 7, are potentially an appropriate choice, although
implementing these methods can be quite burdensome.

(' Scales With Equally Weighted Items

i The measurement models discussed earlier fit best with scales consisting of

items that are more or less equivalent “detectors™ of the phenomenon of inter-
est—that 1s, they are more or less parallel (but not necessarily parallel in the
strict sense of the parallel tests model). They are imperfect indicators of a
common phenomenon that cun be combined by simple summation into an
acceptubly reliable seale.

One atiractive feature of scales of this type is that the individual items can
have a variety of response option formats. This allows the scale developer a
good deal of latitude in constructing & measure optimally suited for a particu-
lar purpose. Some general issues Telated to response formatting will be exam-
ined below, as will the merils and liabilities of some representative rcsponse

ormats.

e rtren s e o

‘What is the Optimum Numhber of Response Categories?

Most scale iterns consist of two parts: a stem and a series of response
options. For example, the stem of each item may be a different declarative
statemeni expressing an opinion, and the response options accompanying cach
stem might be a series of descriptors indicating the strength of agreement with
the statcment. For now, let us focus on the response oplions—specifically, the
number of choices that should be available to the respondent. Some item
response formals allow the subject an infinite or very large number of options,
whereas others limit the possible responses. Imaging, for example, a response
scale for measuring anger that resembles a thermormneter, calibrated from “no
anger at all” at the base of the thermometer to “complete, uncontrollable rage”
at ifs top. A respondent could be prescnted with a series of situation descrip-
tions, each accompanicd by a copy ol the thermometer scale, and asked to
indicate, by shading in some portion of the thermometer, how much anger the
situation provoked. This method allows for virtually continuons measurement

http://online.fliphtml5.com/wmkd/bibu/
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of anger. An alternative method might ask the respondent to indicate, using a
number from 1 to 100, how much anger cach situation provoked. This
frovides for numerous discrete responses. Alternatively, the format could
restrict the response options to a few choices, such as “none.” “a little,” “a
moderate amount,” and *“a lot,” or to a simple binary selection between
“angry” and “not angry.”
What are the relative advantages of these alternatives? A desirable quality
of a measurement scalc is variability, A measure cannot covary if it does not
vary. If a scale fails to disciminate differences in the underlying attribute, its
correlations with other measures will be restricted and its utility will be limi- &
ted. One way Lo increase opportunities for variability is to have lots of scale
items. Another is to have numerous response options within items. If circum-
stances restrict an investigator to two questions regarding anger, for example, :

it might be best Lo allow respondents latitude in describing their level of anger. =

Assumc that the research concerns the enforcement of nonsmoking policies in

a work setting, Let us further assume that the investigators want lo determine
the relatlonshlp between policy and anger. If the investigators were ]lmlleﬂ‘tq
only two questions (., “How much anger do yon feel when you are’
restricted from smoking?” and “How much anger do you feel when you are |
exposed to others smoking in the work place?”), they might get more useful }
information from a response format that allowed subjecls many gradations of
rgsponse than from a binary respunse fmmatf'kor examplé; 2’0 fo 100 scale”
might reveal wide differences in reactions o these situations and yield good
variability for the two-ilem scale. On'the otheér hanid, if the researchtenm wera

versus “not angry” fadications might yield sufficient variability when _the”

items arc added to obtain a scale score Ani Tact, being faced with more respunsc . B

optlmls on each of 50 questions might fatigue or bore the respondents, lower-
ing the reliability of their responses.

Another issue related (o the number of response options is the respondents ®
ability to discriminate meaningfidfy. How fine a distinction can the typical
subject make? This obviously depends on what is being measured. Few things
can truly be evaluated inio, say, 50 discrete categories. Presented with this
many options, many respondents may use only those corresponding to multi-
ples of 5 or 10, effectively reducing the number of options to as few as five.
Differences between a response 0f' 35 and 37 may not reflect actual difference
in the phenomenon being measured. Little is gained with this sort of false pre-
cision. Althcugh the scale’s variance might increase, it may be the random
(i.e., crror) portion rether than the systematic portion attributable to the under-
lying phenomenon that is increasing. This, of course, offers no benefit.
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Sometimes the respondent’s ability to discriminate meaningfully between
response options will depend on the specific wording or physical placement of
those options. Asking a respondent to discriminate among vague quantity
descriptors, such as “several,” “few,” and “many,” may creatc problems.
Sometimes the ambiguity can be reduced by the arrangement of the respense
optiens on the page. Respondents often $cerii torundersiasia what is desired

- Yhen they are presented with an obvious continuum. Thus an ordering such as

Many Some Few Very Few None

may imply that “some” is more than “few” because of the ordering prse/

_itetns. However, if it is possible to find a nonamblguoub adjective that pre-
ciudes the respondents’ making assumptions bagsed on location along a con-
tinnum, so much the better. At times, it may be preferable to have fewer
response options than lo have ones that are a.mblguous So, for example;itfnay.
beTietter in the above example to eliminate either some” or " “few” and have j
“fgur options rather than five j]" T Worst Giteummstance 15 7o combine ambigu-
ous words with ambiguouis page locations. Consider the following example:

Very Helpful Not Very Helpful

Somewhat Helpful Not at all Helpful

Termg such as “somewhut™ and “not very” are difficult to differentiate
under the best of circumstances. However, arranging these responsc opticns as
they appear above makcs matters even worse. If a respondent reads down the
first column and then down the second, “somewhat” appears to represent a
higher value than “not very.” But, if a respondent reads across the first row and
then across the second, the implicit ordering of these two descripters along the
continurn is reversed. Due to ambipuity in both language and spatial arrange-
mett, individuals may assign differcnt meanings to the two options representing
moderate values, and reliability would suffer as a consequence.

Still another issue is the investigaior s ability and willingness to record a
large number of values for each ttem. If the thermometer method described
carlicr is used te quantify anger responses, is the researcher actually going to
atternpt a precise scoring of each response? How much precision is appropri-
ute? Can the shaded area be measured to within a quarter of an inch? A centi-
meter? A millimeter? If only some crude datum, say lower, middle, or upper
third, is extracted from the scale, what was the point in requesting such a
precisc response?

http://online.fliphtml5.com/wmkd/bibu/
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There is at least one more issue related to the number of responses. Assuming
that a few discrete regponges are allowed for each item, should the number be
odd ar even? Again, this depends on the type of question, the 1ype of response
option, and the investigator’s purpose. Tf the response options are bipolar, with
one extrerne indicating the opposite of the other (¢.g., a strong positive versus a
strong negative attitude), an odd nutnber of responses permits equivocation
(e.g.. “neither agree nor disagree™ or uncertainly (e.g,, “not sure”); an even
nuinber usually does not. An odd number implics a central “neutral® point (e.g.,
neither a positive nor a negative appraisal). An even number of responses, on the
other hand, forces the respondent 10 make at least a weak commitment in the
direction of one or the other extreme (e.g., a forced choice between a mildly pos-
itive or mildly negative appraisal as the least extreme respunse). Neither format

_is nccessarily superior. The@earchcr may want to preclude equivocation 1f i1 i

fell that subjects will select a neutral response ag a means of avoiding a choicéb
In studies of social comparison choices, for example, the investigators may want
to force subjects to express a prefcrence for information about 8 more advan-
taged or less advantaged person. Consider these two alternative formats, the first
of which was chosen for a sindy of social comparisons among people with
arthritis {[eVellis et al., 1990}

Would you prefer information about:

(a} Paticnts whe have worse arthritis than you have
{b) Paticnts who have milder arthritis than you have

Would you prefer information aboni:

(a) Patients who have worse arthritis than you have
(b) Patients who have arthritis equally as bad as you have
(c} Patients who have milder arthritis than you have

A neutral option such as 2b might permit unwanted equivocalion. A neutral
point may also be desirable. Tn a study assessing which of two risks (e.g.,
boredom or danger) people prefer taking, a midpoint may be crucial, The
researcher might vary the chance or severity of harm across several choices
berween a safe, dull aclivily and an exciting, risky one. The point at which a
respoundent is most nearly equivoeal about risking the more exciting activity
could then be used as an index of risk-taking:

Indicate your relative preference for activity A or activity B from the
alternatives listed below by circling the appropriate phrase following the
description of activity B.

i
i
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Activity A: Reading a statistics book (no chance of severe injury)

1. Activity B: Taking a flight in a small commuter plane (very shight
chance of severe injury)

Strongly Mildly No Mildly Strongly
Prefer 4 Prefer A Preference Prefer B Prefer B

2. Activity B; Taking a flight in a small open-cockpit plane (slight chance
ol severe mjury)
Strongly Mildly No Mildly Strongly
Prefer 4 Frefer A Preference Frefer B Prefer B

3. Activity B: Parachute jumping from a plane with a backup chutc (mod-
erate chance of severe injury)

Strongly Mildly No Milily Strongly
Prefer 4 FPrefer A Preference Prefer B Prefer B

4. Activity B: Parachute jumping from a plane without a backup chute
{substantial risk of scvere injury)

Strongly Mildty No Mildly Strongly
Prefer 4 FPrefer 4 Preference FPrefer B Prefer B

5. Activity B: Jumping from a plane without a parachute and attempting to
land on a soft target (almost certain severe injury)

Strongly Mildly No Mildly Strongly
Prefer A Prefer A Preference Prefer B Prefer B

The other merits or liabilities of this approach aside, it would clearly require
that response options include a midpoint.

Specific Types of Response Formats

Scale items eccur in a dizzving variety of forms. However, there are several
ways to present items that are used widely and have proven successful in
diverse applications. Some of these are discussed below.

e
;'\Lr'kerr Scz;}e

One of the most common item formats is a Likert scefe. When a Likerl scale

is used, the item is presented as a declarative sentence, followed by response
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options that indicate varying degrces of agreement with or endorsement of the
statement. (In fact, the preceding example of risk-tuking used a Likert
response format.) Depending on the phenomenon being investigated and the
goals of the investigator, cither an odd or an even number of responsc options
might accompany each statement. The response options shoull be worded so
as to have roughly equal intervals with respect to agreement. That is to say, the
difference in agrcement between any adjacent pair of responses should be
about the same as it is for any other adjacent pair of response uptions. A comn-
mon practice is to include six possible responses: “strongly disagree,” “mod-
erately disagree,” “mildly disagree,” “mildly agree,” “moderately agree,” and
“strongly agree.” These form a continuum from strong disagreement to strong
agreement. A neutral midpoint can also be added. Common choices for a mid-
point include “neither agree nor disagree™ and “agree and disagree equally.”
There is legitimate room for discussion concerning the equivalence of these
two midpoints. The first implies apathetic disinterest, while the latter suggests
strong but equal attraction to both agreement and disagreement. [t may very
well be that most respondents do not focus very much attention on subtleties
of language but mercly regard any reasonable response option in the center of
the range as a midpoint irrespective of its precise wording.
Likert scaling is widely used in instruments measuring opinions, beliefs,
and attitudes. It is often useful for these statements to be fairly {though not
extremely) strong when used in a Likert format. Presumably, the moderation
of opinion 1s expressed in the choice of response option. For example, the
stﬁm;_ms"‘l’ffyéi’éians generally ignore what patients say,” “Sometimes, )
ysicians do not pay as much attention as they should to patients” com- j o1
atient has told them’ express strong, moderate, and weak upini?_l_)ﬁ,l’cspetf =
tively, concerning physicians’ inattention to patients’ remarks. Which is best
for a Likert scale? Ultimately, of course, the one that most accurately reflects
true differences of opinion is best. In cheosing how strongly to word items in
an initial item poel, the investigator might profitably ask, “How are people
with different amounts or strengths of the attribute in question likely to
respond?” In the case of the three examples just presented, the investigator } e -
might conclude that the last question would probably elicit strong agreement | , s
from people whose opinions fell zlong much of the continuum from positive {7 %~
to negative. If this conclusion proved correct, then the third statement would
net do a good job of differentiating between people with strong and moderate
negative opinions. S
In general. very mild statemsnts may elicit too much agreement when used .
in Likert scales. Many people will sirongly agree with such a statement as = "‘h,‘
“The safety and security of citizens are important.” One could strongly agree y», ~.o
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points on the scale is determined by the investigator. Some of the advantages
and disadvantages of a continuous response format were discussed carlicr. An
additional issue not raised at that time concerns possible differences in the
interpretation of physical space as it relates to values on the continuum, A mark
placed at a specific point along the line may not mean the same thing to differ-
ent people, even when the end points of the line are identically labeled for all
respondents. Consider a visual analog scale for pain such as this:

No Pain Waorst Pain [
At Al Ever Experienced

Daoes a response in the middle of the scale indicate pain about half of the
titne, constant pain of half the possible intensity, or something else entirely?
Part of thc problem with measuring pain is that pain can bc cvaluated on
multiple dimensions, including frequency, intensity, and duration. Alse, recal-
lections of the worst pain a given person has ever experienced are likely to be
distorted. Comparisons across individuals are further complicated by the fact
that different people may have experienced different levels of *“the worst
pain.” Of course, some of these problems reside with the phenomenon used in
this example, pain (see Keefe, 2000, for an excellent discussion of pamn
measurement), and not with the scale per se. However, ¢he problem of idio-
syncratic assignment of values along a visual analog scale ¢an exist for other
phenomena as well.

A major advantage of visual analog scales is that they are potentially very
sensitive (Mayer, 1978). This can make them especially useful for measuring
phenomena before and after some intervening event, such as an mtcrventlon
or expenmemal mampuldtmn that exerts a relatively weak effecl A mlld\
rebike in the course of an experlmental Tianipulation, for example may not’,

/f produce a shift on a 5-point measure of self-esteem. However, a subtle but sys- 4

I' tematic shift to lower values on a visual analog scale might occur among peo-
‘\ be more advantageous when cxamining changes over time within the same’
‘\mdwtdual rather than changes across individuals (Mayer, lQJM his may be

S0 because iri the former case, there is no error added due to extraneous
differences between individuals.
Another potential advantage of visual analog scales when they are repeated

!" [ over time is that it is difficult or impossible for subjects to encode their past

respondes with precision. To continuc with the example from the preceding
paragraph, a subject would probably have little difficulty remembering which
of five numbered options to a self-esteem item he or she had previously
choscn in responsc to a multiresponse format such as a Likert scale, Unless
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one of the end points of a visual analog scale were chosen, however, it would
he very difficult to recall precisely where a mark had been made along a feature-
less line. This could be advantageous if the investipator were concemed that
espondents might be biased to appear con: ver time. Presumably, sub-
jects maotivated to be consistent would chense the same response after expo-
sure to an experimental intervention as prior to such exposure. The visual
analog format essentially rules out this pogsibility, If the pastmanipulation
responses departed consistently {i.e., usually in the same direction) from the
premanipulation response for experimental subjects and randomly for cen-
frols, then thé choice of a visual analog scale might have contributed to detect-
ing a subtle phenomenan that other methods would have missed.

Visual analeg scales have often been used as single-item measures. This has
the sizeable disadvantage of precluding any determination of internal consis-
tency. With a single-itern measure, reliability can be determined only by the
test-resest method described in Chapter 3 or by comparison with cther mea-
sures of the same attribute having established psychometric properties. The
former method suffers from the problems of test-retest assessments discussed
earlier, notably the impossibility of differentiating instability of the measure-
ment process from instability of the phenomenon being measured. The latter
methad is actually a construct validity comparison. However, because relia-
bility is a necessary condition for validity, one can infer the reliability if valid-
ity is in evidence. Nonetheless, a better strategy may be to develop multiple
visual analog items so that internal consistency can be determined.

Numerical Response Formats and Basic Neural Processes

A recent study by Zorzi, Priftis, and Umilita (2002) that appeared in Nafure
sugpests that certain response options may correspond to how the brain
processes numerical informmation. According to these authors, numbers arrayed
in a sequence, as with the typical Likert scale, express quantity not only in
their numerical values but in their locations. They supgest that the visual line
of numbers is not merely a convenient representation but corresponds to fun-
damental neural processes. They observed that people with varieus hrain
lesions that impair spatial perception in the visual field make systematic errors
in simple, visually presented mathematical problems. The spatial anomaly and
the type of erroms are very closely linked. Individuals unable to perceive the
left visual field who were asked to indicate the midpoint between two valucs
presented in a linear array consistently erred “to the right.” For example, when
asked what would be midway between points labeled “3” and “9”, there were
errors shifted to the right (i.e., to higher values). Reversing the scale from high
to low continued to preduce shifts to the right (now, lowcer valucs). When the
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same tasks were presented in nomvisual form—for example, by asking what
the average of 3 and 9 was—the pattern did not appear. In fact, these indivi-
duals showed no deficit in performing arithmetic when it was not presented
visually. Control subjects without the visual anomaly did not show the shift
pattern of (hose with brain lesions. The authers conclude that their work con-
stitutes, “‘strong evidence that the mental number line is more than simply a
metaphor™ and that "thinking of numbers in spatial terms {as has been reported
by great mathernaticians) may be more efficient because it is grounded in the
actual neural representation of numbers” (Zorzi et al., 2002, p. 138). Although
this study, by itself, may not warrant hard and fast conclusions, it provides tan-
talizing preliminary evidence that evaluating a linear string of numbers may
correspond to fundamental neural mechanisms involved in assessing quantity,
If this is fruly the case, then response options presented as a row of numbers
may have special merit.

Binary Options

Another commeon response format gives subjects a choice between binary
options for each item. The earlier examples of Thurstone and Guttinan scales
used binary options (“agree” and “disagree"), although scales with equally
weighted items could also have binary response options. Subjects might, for
example, be asked to check off all the adjectives on a list that they think apply
to themselves. Or, they may be asked to answer “yes” or “no” to a list of emo-
tional reactions they may have éxperienced in some specified situation. In both
cases, responses reflecting itemns sharing a cormmon latent variable {e.g., adjec-
tives such as “sad,” *unhappy,” and “blue™ that represent depression) could be
combined into a single score for that construct.

A major shortcoming of binary responses is that each item can have only
minimal variability. Similarly, any pair of items can have only one of two lev-
els of covariation: agreement or disagreement. Recall from Chapter 3 that the
variance of a scale made up of multiple cqually weighted items is exactly
equal ta the sum of all the elements in the covariance matrix for the individual
items. With binary items, each item contributes precious little to that sum
because of the limitations in possible variances and covariances. The practical
consequence af this is that more items are needed 1o obtain the same degree of
scale variance if the items are binary. However, binary items are usually
cxtremcly casy to answer. Therefore, the burden placed on the subject is very
low for any one item. For example, most people can quickly decide whether
certain adjectives are apt descriptions of themselves. As a result, subjects
ofien are willing te complete more binary items than ones using a format
demanding concentration on finer distinctions. Thus a binary format may
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allow the investigator to achieve adequate variation in scale scores by
aggregating information over more ftems.

Item Time Frames

Anuther issue that pertains to the formatting of items is the time frame speci-
tied or implied. Kelly and MeGrath (1988), in another volume in this series, have
discussed the importance of considering the temporal features of different mea-
sures, Some scales will not make reference to a titme frame, implying a universal
time perspective. Locus of control scales, for cxample, often contain items that
imply an enduring belief about causality. Items such as “IfT take the right actions,
I can stay healthy™ {Wallston et al., 1978) presume that this beliefis relatively sta-
ble. This is consistent with the theoretical characterization of locus of centrol as
a generalized ralher than specific expectancy for control over outcomes (although
there has been a shift toward greater specificity in later measures of locus of con-
trol beliefs—e.g., DeVellis, DeVellis, Revicki, Lurie, Runyan, & Bristol, 1985).
Other measures assess relatively transient phenomena. Depression, for example,
can vary over time and scales to measure it have acknowledged this point (Mayer,
1978). For cxample, the widely uscd Center for Epidemiological Studies
Depression {CES-D) scale (RadlofT, 1977) uses a format thal asks respondents to
indicate how often during the past week they have experienced various mood
statcs, Somc measurcs, such as anxiety scales {c.g., Spiclberger, Gorsuch, &
Lushene, 1970), are developed in different forms inlended Lo assess relatively
transient states or relatively enduring traits (Zuckerman, 1983). The investigator
should chocse a time frame for a scale actively rather than passively. Theory is
an fportant guide Lo this process. Is the phenomenon of interest a (undamental
and enduring aspect of individuals’ personalities, or is it likely to be dependent
on changing circumstances? Is the scale intended to detect subtle vartations
oceurming over 4 brief time frame (e.g., increases in negative affect afler viewing
a sad movie) or changes that may evolve over a lifetime {e.g., propgressive
political conscrvatism with increasing age)?

In conclusion, the item formats, including response uplions and instruc-
tions, should reflect the nmature of the latent variable of interest and the
intended uses of the scale.

STEP 4: HAVE THE INITIAL
ITEM POOL REVIEWED BY EXPERTS

Thus far, we have examined the need for clearly articulating what the phenom-
enon of interest is, gencrating a pool of suitable items, and selecting a responsc
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format for those items. The next siep in the process is asking a group of pecple
who are knowledgeable in the content area to review the item pool. This
review serves multiple purposes related to maximizing the content validity
(see Chapter 4} of the scale.

First, having experts review your item pool can confirm or invalidate your
definition of the phenomenon. You can ask your panel of experts (e.g.,
colleagnes who have worked extensively with the constrict in guestion or
related phenorena} to rate how relevant they think each item is to what you
intend to measure. This is especimng 4 measure
that will consist of separate scales to measure multiple constructs. 1 yon have
been careful in developing your items, then experts should have little trouble
determining which items correspond to which constructs. In essence, your
thoughts abour what each item measures is the hypothesis, and the responses
of the experts are the confirming or disconfirming data. Even if all the items
are intended to tap a single attribute or construct, expert review is useful. If
experts read something into an item that you did not plan to include, subjects
completing a final scale might do likewise.

The mechanics of obtaining evaluations of item relevance usually involve
providing the expert panel with your working definition of the construct. They
are then asked to rate each item with respect to its relevance vis-3-vis the con-
struct as you have defined it. This might entail merely rating relevance as high,
moderate, or low for each item. Tn addition, you might invite your experts to
comment on individual items as they see fit. This makes their job a bit more
difficult but can yield excellent information. A few insightful comments about
why certain items are ambiguous, for example, might give you a new per-
spective on how you have attempted to measure the construct.

Reviewers also can evaluate the items' clarity and conciseness. The content

G HEE DIE 1ET Y GNG COREIIC oSS
of an item may be relevant to the constract, but its wording may be problem-
atic. This bears on item reliability because an ambiguous or otherwise unclear
item, to a greater degree than a clear item, can reflect factors extranecus to the
latent variable. In your instructions to reviewers, ask them to point out awk-
ward or confusing Items and suggest alternative wordings, if they are so
inclined.

A third service that your expert reviewers can provide is pointing out ways
of tapping the phenomennn that you have jailed te include. There may ybea

“hiole approach that you have overlooked. For example, you may have
included many items referring to illness in a pool of items concerned with
health beliefs but failed to consider injury as another relevant departure from
health, By reviewing the varicty of ways you have captured the phenomenon
of interest, your reviewers can help vou to maximize the content validity of
your scale.

http://online.fliphtml5.com/wmkd/bibu/

GUIDELINES IN SCALE DEVELOPMENT 87

A final word of caution concerning experl opinion: The fnal decision to
accept or reject the advice of your experts is your responsibility as the scale
developer. Sometimes content cxperts might not understand the principles of
scule construction. This can lead o bad advice. A recormmendation I have
frequently encountered from colleagues without scale development experience
is to eliminate items that concern the same thing. As discussed carlict, remov-
ing ull redundancy from an item pool or u final scale would be a grave error
because redundancy is an integral aspect of internal consistency. However,
this comment might indicate that the wording, vocabulary, and sentence struc-
ture of the items are tuo similar und could be improved. Pay careful attention
to all the suggestions you receive from content experts. Then make your own
informed decisions about how to use their advice,

At this point in the process, the scale developer hay a set of items thal has
been reviewed by experts and modified accordingly. It is now time to advance
to the next step,

STEP 5: CONSIDER
INCLUSION OF VALIDATION ITEMS

Obviously, the heart of the scale development questionnaire is the set of items
from which the scale under development will emerge. However, some fore-
sight cunt pay off handsornely. It might be pussible and relatively convenient
to include some additional items in the same questionnaire that will help in
determining the validity of the final scale. There are at leasrtwo tyﬁuf items
to consider,

Th(’t'?st ‘type of item a scale developer might choose to include in a ques-
tionnaif® serves to detect_f_la_v_vi_q_g _problems. Respondents might not bc
answering the ilgms of primary interest for the reasons you assume. There may
be other motivations influencing their responses. Leamning this early is advan-

tageous. One type of motivation that can be assessed fairly casily iﬂqghL
: o N 5 & = s
desirabiliry. If an individual is strongly motivated to present herself or himself

in a way that society regards as positive, item responses may be distorted.
Including a social desirability scale allows the investigator to asscss how
strongly individual items are influsnced by social desirabilily. llems that cor-
relate substantially with the social desirability score obtained should be con-
sidered as candidates for exglusion unless there is a sound theoretical reason
that indicates otherwise. ‘A brief and nseful social desuablllty scale has been \

(ﬂé’\?élﬁp?& b -Strahidn and Gerbasi (1972). This 10-item measure can be /
conveniently inserted into a questionnaire. o
\\ o
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There are other sources of items for detecting undesirable response
tendencics (Anastasi, 1968). The Minncsota Multiphasic Personality Inventery,
or MMPI (Hathaway & Meehl, 1951; Hathaway & McKinley, 1967), includes
several scales aimed at detecting various response biases. [n some instances, it
may be appropriate to include these types of scales.

The other class of items to consider including at this stage pettains to the
construct validity of the scale. As discussed in Chapter 4, if theory asserts that
the phenomenon you ere setting out to measure relates to other constructs, then
the performance of the scale vis-a-vis imeasures of those other constructs can
serve as evidence of its validity. Rather than mounting a separate validation
i cffort aftcr constituting the final scalc, it may be pessible to include measures

of relevant constricts at this stage. The resultant pattern of relationships can
provide support for claims of validity or, alternatively, provide clues as to why
the sct of itcms docs not perform as anticipated.

STEP 6: ADMINISTER
ITEMS TO A DEVELOPMENT SAMPLE

After deciding which construct-related and validity items to include in vour
questionnaire, you must administer themn, along with the pool of new items, to
some subjects. The sample of subjects should be large. How large is large? It
is difficult to find a consensus on this issue. Let us examine the rationale for a
large sample. Nunnally (1978) points out that the primary sampling issve in
scale development involves the sampling of items from a hypothetical
universe (cf. Ghisell ctal., 1981). In order to concentrate on the adequacy of
the items, the sample should be sufficiently large to eliminate subject variance
as a significant concem. He suggesis that 300 people is an adequate number.
However, practical experience suggests that sceles have been successfully
developed with smaller samples. The number of items and the number of
scales to be extracled also have a bearing on the sample size issue. [f only a
single scale is to be extracted from a pool of about 20 items, fewer than 300
subjects might suffice.

There are several risks in using too few subjects. First, the patterns of
covariation among the items may not be stable. An ilem that appears to
increase internal consistency may turn out to be a dud when it is used on 2
separate sarmple. If items are selected for inclusion {as they very well may be)
on the basis of their contribution to alpha, having a small developmental sample
can paint an inaccurately rosy picture of internal consistency. When the ratio

of subjects to items is relatively low and the sample size is ﬁﬁa?é::,_‘t_ﬁe—"
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cotrelations among items can be influenced by chance to a fairly substantial
degree. When a scale whose items were selected under these conditions is
readministered, the chance factors that made certain items look good initially
are no longer operative. Consequently, the alpha obtained on accasions other
than the initial development study may be lower than expected. Similarly, a
potentially good item may be excluded because its correlation with other items
was atteuated purely by change™™ T

A second potential pitfall of small sample size is that the development sam-
ple may not represent the population for which the scale is intended. Of
course, this can also be the case if the development sample is large, but a small
sample is even more likely to exclude certain types of individuals. Thus a scale
developer should consider both the size and the composition of the develop-
ment sample. A careful investigator might choose to address the generaliz-
ability of a scale across populations (or some other facet) with a G-study. as
discussed in Chapter 3.

Not all types of nonrepresentativeness are identical. There are at least two
different ways in which a sample may not be representative of the larger pop-
ulation. The first involves the level of the attribute present in the sample ver-
sus in the intended population. For example, a sample might represent a
narrower tange of the attribute than would be expected of the population. This
constriction of range may also be asymumetrical, so that the mcan scorc
cbtained on the scale for the sumple is appreciably higher or lower than one
would expect for the population. Opinions regarding the appropriate legal
drinking age, for example, might very well differ on a college campus and in
a community at large. A mean value of the attribute that is not representalive
does not necessarily disqualify the sample for purposes of scale development.
It may yield inaccurate expectations for scale means while still providing an
accurate picture of the internal consistency the scale possesses. For example,
a samiple of this sort might still lead to correct conclusions about which items
are most strongly interrelated.

A more troublesome type of sample nonrepresentativeness involves a
sample that is qualitatively rather than gquantitatively different from the
target population. Specifically, a sample in which the relationships ameng
items or constructs may differ from those in the population is reason for con-
cern. If a sample is quite unusual, items may have a different meaning than
for people in general. The patterns of association among items might reflect
unusual attributes shared among sample members but rare in the broader
community. In other words, the groupings of interrelated items that emerge
(e.g., from a factor analysis) may be atypical. Stated a bit more formally, the
underlying causal structure relating variables to true scores may be different
if a sample is unlike the population in important ways. Consider some rather
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obvious examples: If the members of the sample chosen do not understand a
key word that recurs among the items and has relevance to the construct,
their responses may tell litlle or nothing about how the scale would perform
under different circumstances. The word sick means “ill* in the United
States but “nauseated” (i.c., sick to onc’s stomach) in England. Thus a set of
questions about illness developed for one group may have a markedly
different meaning for another. If the scale concerns a specific health prob-
lem not usually associatcd with nausea (e.g., arthritis), items that use the
word i/ might cluster together because of their distinct meaning if the sam-
ple were British. An American sample, on the other hand, would be unlikely
to differentiate statcments about being ill from other health-related items.
Even within the United States, the same word can have different meanings.
Among rural Southerners, for example, bad blood is sometimes used as a
euphemism for venercal discasc, whercas in other parts of the country, it
means “animosity.” If an item discussing “bad blood between relatives” per-
formed differently in a sample of rural Southerners versus other samples, it
would hardly be surprising.

The vonsequences of this second type of sample nonrepresentativeness can
severely harm a scale development effort. The underlying structure that
emerges—the pattcrns of covariation among items that are so important to
issues of scale reliability —may be a quirk of the sample used in development,
If a researcher has reason to believe that the meuning ascribed to items in a
development sample may be atypical of the meaning of those items in the
latger population, great caution should be used in interpreting the {indings
obtained from that sample.

STEP 7: EVALUATE THE ITEMS

After an initial pool of items has been developed, scrutinized, and adminis-
tered to an appropriately large and representative sample, it is time to evaluate
the performance of the individual items so that appropriate ones can be iden-
tified to constitute the scale. This is, in many ways, the heart of the scale
development process. Ttem evaluation is second perhaps otly to item devel-
opment in its importance,

Initial Examinalion of Items’ Performance

When discussing item development, we examined some of the qualities
that are desirable in a scale item. Let us reconsider that issue. The ultimate
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quality we seek in an item is a high correlation with the truc score of the
latent variable. This follows directly from the discussion of reliability in
Chapter 3. We cannot directly assess the true score (if we could, we proba-
bly would not nced a scale) and thus canmot directly compute its correlations
with items. However, we can make inferences, based on the [ormal
measurement models that have been discussed thus far, When discussing
parallcl tests in Chapter 2, [ noted that the correlation betwcen any two items
equaled the square of the carrelation between either item and the true scare.
This squared value is the reliability of each of the items. So, we can leamn
about relationships to truc scores from correlations among items. The highcr
the correlations among items, the higher are the individual item reliabilities
(i.e., the more intimately they are related to the true score). The more reli-
able the individual items are, the more reliuble will be the scale that they
comprise (assuming that they share a common latent variable). So, the frst
quality we seek in a set of scale items is that they be highlv intercorrelated.
Onec way to detcrmine how intercorrelated the items are is to inspect the
correlation matrix.

Reverse Scoring

1f there are items whose correlations with other items are negative, then the
appropriatencss of reverse scoring those items should be considered. Farlier,
I suggested thal items worded in opposile directions can pose problerns.
Sometimes, however, we may inadvertently end up with negatively corre-
lated itcrns. This might happen, tor example, if we initially anticipated two
separate groups of ilems (e.g., pertaining to happiness and sadness), but
decide for some reason that they should be combined into a single group. We
could then wind up with statements that relate equally to the new, combined
construct {e.g., affect), but some statements may be positive and others nega-
tive. “I am happy” and “I am sad™ both pertain to affect, However, they are
opposites. It we wanted high scores on our scale to measure happiness, then
we would have Lo ascribe a high value to endorsing the “happy™ item but a
low value to endorsing the “sad” item. That is to say, we would reverse score
the sadness item. Somectimces, items arc administered in such a way that they
are already reversed. For example, subjects might be asked (o circle higher
numerical values to indicate agreement with a “happy” item and lower values
to endorse a “sad” one. Une way to do this is by having the verbal descrip-
tors for the response options (e.g., “strongly disagree,” “moderately
disagree,” etc.) always in the same order for all items, but having the pum-
bers associated with them cither ascend or descend, depending on the item, as
follows:
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I. Tam sad often.

[ S 4 3 2 i
Strongly  Modergtely  Mildly Miidly  Moderately  Strongly
Disagree  Disagree Disagree  Agree  Agree Agree

2. Much of the tirne, I am happy.

1 2 3 4 5 6
Strongly  Moderately  Mildly Mildly  Moderately  Strongly
Disagree  Disagree {isagree  Agree  Agree Agree

This process may confuse the subject. People may ignore the words after
realizing that they are the samc for all items, However, it is probably prefer-
able to altering the order of the deseriptors (e.g., from “strongly disagrec™ to
“strongly agree,” from left to right, for some items and the reverse for others).
Another option is o have both the verbal descriptions and their corresponding
numbers the same for all items but to enter different valucs for certain items
at the time of data coding. Changing scores for certain items at the timce of cod-
ing is both tedious and potentially error prone. For every subject, every item
10 be reverse scored must be given the special attention involved in reverse
scoring, This creates nurmerous opportunities for mistakes.

The easiest method to use for reverse scoring is to do it electronically once
the data have been entercd into a computer. A [ew computer statements can
handle all the reverse scoring for all subjects” data. If the Tesponse options
have numerical values and the desired transformation is to reverse the order of
values, a simple formula can be used. For example, assume that a set of mood
iterns fonmatted using a Likert scale was scored from 1 to 7, with higher num-
bers indicating agreement. Assume further that, for ease of comprehension,
both positive mood items and negative mood ilems used this same response
format, However, if endorsing positive mued items is assigned a high score,
then the scale is essentially a positive mood scale. Fndorsing a positive mood
itern should result in a high value, and endorsing a negative mood item should
yield a low value. This is what would be vbtained if, for all negative mood
items, responses of 7 were changed to 1, 6 to 2, and so forth. This type of
transformation can be accomplished by creating a new score from the old
score with the following formula: NEW = (J + 1) ~ OLD, where NEW and
QLD refer to the transformed and original scores, respectively, and J is the
original number of response options, In the example presented, 7 would equal
7 and (J + 1) would be 8. Subtracting a score of 7 from 8 would yield 1,
subtracting 6 would yield 2, and so lorth.

http://online.fliphtml5.com/wmkd/bibu/

GUIDELINES IN SCALE DEVELOPMENT 93

Some negative currelations among items may not be corrcotable by reverse
scoring items. For example, reverse scoring a given item might eliminate some
negative correlations but create others. This usually indicates that some of the
iterns simply do not belong because they arc not consistently related to other
items. Any item that is positively cotrelated with some and negatively corre-
lated with others in a homogencous set should be eliminated if no pattern of
reverse scoring jtems eliminates (he negative correlations.

Ttem-Scale Corvelations

If we want to arrive at a set of highly intercorrclated items, then each indi-
vidual itern should correlate substantially with the collection of remaining
items. We can examine this property for cach item by computing its item-scale
correlation. There are two Lypes of ilem-scale corrclation. The corrected item-
scale correlation correlates the item being evaluated with all the scale items,
excluding itself, while the uncorrected item-scale correlation correlates the
item in question with the entire set of candidate items, including itself. T there
were 10 items being considered for a svale, the corrected item-scale correla-
tion for any one of the 10 items would consist of its corrclation with the other
9 items. The uncorrected correlation would consist of iis correlation with all
10, Tn theory, the uncorrected value (ells us how representative the item is of
the whole scale. This is analogous, for example, to corrclating one subset of
an 1} test with the entire test to determine if the subscale is a suitable proxy.
However, although an uncortected item-total correlation makes pood concep-
tual sense, the reality is that the itern’s inclusion in the “scale” can inflaic the
correlation coefficient. The fewer the number of items in the set, the bigger the
difference that inclusion or exclusion of the item under scrutiny will make. In
general, it is probably advisable to examine the corrected item-total correla-
tion. An item with a high value for this correlation is more desirable than an
itern with a low value.

Item Variances

Another valuable attribute for a scale item is relatively high variance. To
take an extreme case, if all individuals answer a given ilem identically, it will
net discriminate at all among individuals with different levels of the construct
being measured, and its variance will be 0. In contrast, if the development
sample is diverse with respect to the atiribute of interest, then the range of
scores obtained for an item should be diversc as well. This implies a fairly
high variance. Of course, increasing variance by adding to the error compo-
nent is not desirable,
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Ttem Means

A mean close fo the center of the range of possible scores is also desirable.
Tf, for example, the responsc options for each item ranged from 1, corre-
sponding to “strongly disagree,” to 7, for “strongly agree,” an item mean near
4 would be ideal. If 2 mean were near one of the extremes of the range, then
the item might fail to detcct certain values of the construct. A piling up of
scores at the value 7, for example, would suggest that the item wus not worded
strongly enough (i.e., that it was rarc to find anyone who would disagree
with it).

Generclly, items with means toc near to an ¢xtreme of the response range
will have low variances, and those that vary over a narrow range will correlate
puorly with other items. As stated previously, an item that docs not vary can-
not covary. Thus either a lupsided mean or a low variance for any reason will
tend to reduce an item’s correlation with other items. As a result, you can
usually concentrate primarily on the pattern of correlations among items as a
gauge of their potential value. Inspecting means and variances, however, is a
usefal double-check once a tentative selection of items has been made on the
hasis of the correlations.

Factor Analysis

A set of items is not necessarily a scale. Items may have no common under-
lying variable (as in an index or emergent variablc) cr may have several.
Determining the nature of latent variables underlying an item set is critical.
For example, an assumption underlying alpha is that the set of items is unidi-
mensional. The best means of determining which groups of items, if any, con-
stitute a unidimensional set is by factor analysis. This topic is sufficiently
important t0 merit an entire chapter (see Chapter 6). Although factor analysis
requires substantial sample sizes, so does scale development in general. If
there arc too few tespondents for factor analysis, the entire scale development
process may be compromisced. Consequently, factor analysis of some sotl
should generally be a part of the scale development process at this stage.

Coefficient Alpha

One of the most important indicators of a scale’s quality is the reliability
coefficicnt, alpha. Virtually all the individual-item problems discussed thus
far—a noncentral mean, poor variability, negative correlations among itemns,
low item-sealc correlations, and weak interitem corrclations—will tend to
reduce alpha. Therefore, after we have selected our items, weeding out the
poot ones and retaining the good ones, alpha is one way of evahiating how
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successful we have been. Alpha is an indication of the proportion of variance
i the scale scores that is attributable to the tmie score. There arc several
options [or computing alpha, differing in degree of automation. Some com-
puter packages have item analysis programs that compule alpha, In SPSS, the
Reliability procedure computes alpha for a full scale and for all £ - | versions
(i.e., every possible version with a single item removed). The program also
provides corrected and uncorrected item-scale correlations. SAS includes
alpha calculations as a feature of the comelation program, Proc Comr. By
including the Alpha option — within Proc Corr, the variables listed in the
accompanying Var (i.e., variable specification) statement will be treated as a
scale, and alpha will be computed for the full set of items as well as all possi-
ble & — 1 item sets. [tem-scale correlations are also provided.

Another option for computing alpha is to de so by hand. If variances for the
individual items and for the scale as a whole are available, they can be plugged
into the first formula for alpha discussed in Chapter 3. Or one can use the
Spearman-Brown formula, which was also introduced in Chapter 3. This for-
mula uses information available from a correlation matrix rather than vari-
ances as the basis for computing alpha. A shortcoming of this approach is that
correlations are standardized covariances and standardizing the individual
items might affect the value of alpha. If one adheres strictly to the model of
parallel tests, then this is inconseguential because the correlations are assumed
te be equal. Howcver, they virtually never are exactly equal. The essentially
tau-equivalent {ests model does not require equal correlations among items,
only equal covariances. Thus the proportion of each individual item’s variance
that is due to error is frec to vary under that model. However, because the
Spearman-Brown formula actually works with average intcritem correlations,
and cne of the implications of the tan~equivalent model is that the average
item-scale comrelations are equal for each iterm, there is still no problem.
Nonetheless, there can be small {(but sometimes large) diffcrences between the
values of alpha obtained from covariance-based versus correlation-based com-
putational methods. Because the covariance matrix uses the data in a purer
form {without standardization), it is preferred and should generally be nsed.

Theoretically, alpha can take on values from 0.0 to 1.0, although it is
unlikely that it will attain either of these extreme values. If alpha is negative,
something is wrong. A likely problem is negative correlations (or covariances)
among the items. [f this occurs, fry reverse scoring or deleting items as
described earlicr in this chapter. Nunnally (1978) suggests a value of .70 as a
lower acceptable bound for alpha. 1t is not unusual to see published scales with
lower alphas. Different methodologists and investigators begin 1o squirm at
different levels of alpha, My personal comfort ranges for research scales are
as follows: below .60, unacceptable; between .60 and .65, undesirable;
between .65 and .70, minimally acceptable; between .70 and .80, respectable;
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between 80 and .90, very good; much above .90, one should consider
shortening the scale (sec thc following section on scale length). 1 should
emphasize that these are personal and subjective groupings of alpha values. 1
cannetl defend them on strictly rational grounds. However, they reflect my
experience and seem to overlap substantially with other investigators”
appraisals. The values I have suggested apply to stable alphas. During devel-
opment, items are selected, either directly or indirectiy, on the basis of their
contribution to alpha. Some of the apparent covariation among items may be
due to chance. Therefore, it is advisable during the development stage 1o strive
for alphas that are a bit higher than you would like them to be. Then, if the
alphas deteriorate somewhat when used in 4 new research context, they will
still be acceptably high. As noted earlier, if the developmental sample is small,
the investigator should be especially concerned that the initial alpha estimatcs
obtained during scale development may not be stable. As we shall see, this is
also the case when the mumber of items making up the scale is small.

A situation in which the suggested *“comfort ranges™ for alpha do not apply
is when one is developing a scale that requires critical accuracy. Clinical situ-
ations are an example, The suggested guidelines are suitable for research
instruments that will be used with group data. Yor example, a scale with an
alpha of .85 is probably perfectly adeguate for use in a study companng
groups with respect to the construct being measured. lndividual assessment,
especizlly when important decisions rest on that assessment, demands a much
higher standard. Scales that are intended for individual diagnostic, employ-
ment, academic placement, or other important purpeses should probably have
considerably higher reliabilities, in the mid-.90s, for example.

In some situations, such as when a scale consists of a single item, it will be
impossible to use alpha as the index of reliability. If possible, some reliability
agsessment should be made. Test-retest correlation may be the only option in
the single-item instance. Although this index of reliability is fmperfect, as dis-
cusscd in Chapter 3, it is clearly better than no reliability assessment at all. A
preferable alternative, if possible, would be to constitute the scale using more
than a single ilem.

STEP 8: OPTIMIZE SCALE LENGTH

Effect of Scalc Length on Reliability

Al this stage of the scale development process, the investigator has a pool
of items that Jemonstrates acceptable reliability. A scale’s alpha is influenced
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by two characteristics: the extent of covariation among the itcms and the
number of items in the scale. For items that have item-scale correlations about
equal to the average interitemn correlation (i.e., items that are fairly typical),
adding more will increase alpha and removing mote will lower it. Generally,
shorter scales are good because they place less of a burden on respondents.
Longer scales, on the other hand, are good because they tend to be more reli-
ablc. Obviously, maximizing one of these assets reduces the other. Therefore,
the scale developer should give some thought to the optimal trade-off between
brevity and reliability.

If a scale’s reliability is too low, then brevity is no virlue. Subjects may,
indeed, be more willing to answer a 3-item than a 10-item scale. However, if’
the researcher cannot assign any meaning to the scores obtained from the
shorter version, then nothing has been gained. Thus the issue of trading off
reliability for brevity should be confined to situations when the researcher has
“reliability to spare.” When this is, in fact, the case, it may be appropriate to
buy a shorter scale at the price of a bit less reliability.

Effects of Dropping “Bad” Ttems

Whether dropping “bad” iterns actually increases or slightly lowers alpha
depends on just how poor the items are that will be dropped, and on the num-
ber of items In the scale. Consider the effect of more or fewer items that are
equally “good” items—that is, that have comparable correlations with their
countgrparts: With fewer items, a greater change in alpha results from the
additivn or subtraction of each item. 1f the average interitem correlation
among four items is .50, the alpha will equal .80, If there are only three items
with an average interitem vorrelation of .50, alpha drops to .75. Five items
with the same average correlation would have an alpha of .83, For 9-, 10-, and
11-item scales with average interitern correlations of .50, alphas would be .50,
.91, and .92, respectively. In the latter instances, the alphas are not enly higher,
but they are much closer in value to one another.

If an item hays a sufficiently lower-than-average correlation with the other
items, dropping it will raise alpha. If its averape correlation with the other
items is only slightly below (or equal to, or above) the overall average, then
retaining the item will increase alpha. 1 stated above that a 4-item scale would
attain an alpha of .80, with an average interitem comelation of .50. How low
would the average correlation of 1 item to the other 3 have to be for (hat item’s
¢limination 1o help rather than hurt alpha? First, consider what the average
interitem correlation would have to be for a 3-itetn scale to achieve an alpha
of .80. It would need to be 57. So, after eliminating the worst of 4 items, the
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remaining three would need an average interitem correlation of .57 for alpha
to hold its value of .80. Three items whose average interitem correlation was
lower than 57 would have a lower alpha than 4 items whose interitem corre-
lations averaged .50, Assuming that the 3 best items of a 4-item scale had an
average correlation among them of .57, the average correlation between the
remaining {and thus worst) item and the other 3 would have to be lower than
43 for its elimination to actually increase alpha, (Having 3 items whose inter-
correlations average .57 and 1 whose average correlation with the other 3 is
43 yields an overall average interitern correlation among the 4 of .50.) For any
value larger than .43, having a fourth itetn does more good than lowering the
average interitem correlation does harm, Thus the 1 “bad” item would have to
be & fair bit worse than the other 3 (.57 — .43 = .14) to be worth eliminating.

Now, consider the situation when there is a l0-item scale with an
alpha = .80. First of all, the avcrage interitem correlation need only be about
.29, illustrating the manner in which more items offset weaker correlations
among them. For a 9-item scale to achieve the same alpha, the average
interitem correlation would need to be about .31, A “bad” item weuld need to
have an average interitem correlation with the remaining 9 items of about .20
or less in order for its inclusion as a tenth item to pull the overall average
interitem correlation below .29, A failure to bring the average below this value
would result in the item’s inclusion benefiting alpha. The average interitem
correlation difference between the 9 “good™ items and the 1 “bad™ item in this
casc is .31 —.20=.11, a smaller difference than the one found in the 4-item
example.

Tinkering With Scale Length

How does one pgo about “tinkering” with scale length in practice?
Obviously, items that contribute leagt to the overall intermal comsistency
should be the first to be considered for exclusion. These can be identified in a
number of ways. The SPSS RELIABILITY procedure and the ALPHA option
of PROC CORR in-SAS show what the effect of omitting each item would be
on the overall alpha, The items whose omission has the least negative or most
positive effect on alpha is usually the best one to drop first. The itein-scale
correlations can also be used as a barometer of which items are expendable.
Those with the lowest item-scale cotrelations should be eliminated first. SPSS
also provides a squared multiple correlation for each item, obtained by
regressing the item on all of the remaining items. This is an estimate of the
itern’s communality, the extent to which the item shares variance with the
other items. As with item-scale correlations, items with the lowest squared
multiple correlations should be the prime candidates for exclusion. Generally,
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these various indices of item quality converge. A poor item-scale correlation
is typically accompanied by a low squared multiple correlation and & small
loss, or even a gain, in alpha when the item is eliminated. Scale length affects
the precision of alpha. In practice, a computed alpha is an estimate of reliabil-
ity dependent on the appropriatencss of the measurement assumptions to the
actual data. It has already been noted that alpha increases when more items are
included (unless they are relatively poor items). In addition, the reliahility of
alpha as an estimate of relfability increases with the number of items. This
means that an alpha computed for a longer scale will have a narrower confi-
dence interval around it than will an alpha computed for a shorter scale.
Actoss administrations, a longer scale will yield more similar values for alpha
than will a skorter one. This fact should be considered in deciding how long
cr short to make a scale during development.

Finally, it is important w0 remember that a margin of safety should be built
inte alpha when trying to optimize scale length. Alpha may decrease some-
what when the scale is administered to a sample other than the one used for its
development.

Split Samples

If the development sample is sufficiently large, it may be possible to split it
into two subsamples. One can serve as the primary development sample, and
the other can be used to cross-check the findings. So, for example, data from
the first subsaruple can be used to compute alphas, evaluate items, tinker with
scale length, and arrive at a final version of the scale that seems optimal. The
sccond subsample can then be used to replicate these findings. The choice of
ilerns 10 retain will not have been based at all on the second subsample. Thus
alphas and ether statistics computed for this group would net manifest the
chance effects, such as alpha inflation, that were discussed earlier. If the
alphas remain [airly constant across the two subsamples, you can be more
comfortable assuming that these values are not distorted by chance. Of course,
the two subsamples arc likcly to be much more similar than two totally differ-
ent samples. The subsarnples, divided randomly from the entire development
sample, are likely to represent the same population; in contrast, an entirely
new sample might represent a slightly different population. Also, data collec-
tion periods for the two subsamples are not separated by time, whereas a
development sample and a totally separate sample almost always are.
Furthermore, any special conditions that may have applied to data collection
for one subsample would apply equally to the other. Examples of special con-
ditiens include exposure to specific research personnel, physical settings, and
clanty of questionnaire printing. Also, the two subsamples may be the only
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two groups to complete the scale items together with all of the items from the
original pool that were evenmally rejected. If rejected items excrcised any
cffects on the responses te the scale items, these would be comparable for both
subsamples.

Despite the unique similarity of the resultant subsamples, replicating find-
ings by splitting the developmental sample provides valuable information
about scale stability. The two subsamples differ in one key aspect: In the case
of the first subsample on whose data item selection was based, the opportunity
existed for unstable, chance factors 10 be confiused with reliable covariation
among items. No such opportunity for systematically atiributing chance
results to reliability exist for the second group because its data did not influ-
ence item seiection, This crucial difference is sufficient reason to value the
information that sample splitting at this stage of scale development can offer.

The most obvious way to split a sufficiently large sample is to halve it.
However, if the sample 1s too small to yield adequately large halves, you can
split it vnevenly. The larger subsample can be used for the more crucial
process of item evaluation and scale construction and the smaller for cross-
validation.

EXERCISES

Assume that you are developing a fear-of-snakes measure, with a 6-choice
Likert response format, using 300 subjects. Although more items would be
desirable for actual scale development, fur these exercises:

1. Generatc a pool of 19 Likert-format items.

2. Estimate, for each item you have writicn, what Likert scale values would be
endorsed by the “average person™ (l.e., neither a snake phobic nor a snake
charmer).

3. Pick an itern from the pool that you suspect might elicit an extrere response
fron: an average person and rewrite il to elicit 2 more moderate response.

4. Gengrate another 10 Likert items to tap a construct other than fear of snakes.
Randomly roix these items with the original 10 and ask a few of your friends to
indicatc what they think each of the items is intended to measure.

3. Using either fear of snukes or the construct underlying your second pool of
10 items, list directly observable behaviors that could be used to validate a scale

measuring that construct and explain how you could use bchavioral data for
validation.
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6. What would the alpha for the scale be if your 10 fear-of-snakes items had an
average interitem cotrelation of 307!

7. How could you use split samples to estimate and cross-validate the scale’s coef-
ficient alpha?

NOTE

1. For Exercise 6, alpha = [10 % .30171 + (9 x 303] = &1
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Factor Analysis

In Chapier 2, when discussing different theoretical models that conld describe
the relationship of a scale’s itemns to the latent variable, I mentioned the
general factor model, That model does not assume that only one iatent vari-
able is the source of all covariation among the ifems. Instead, the model allows
multiple latent variables to serve as causes of variation in a set of items.

To illustrate how more than one latent variable might underlie a set of items,
1 will describe a specific, albeit hypothetical, situation. Many constructs of
interest o social and behavioral scientists can be uperationalized at multiple
levels of specificity. The terms psychological adjusiment, affect, negative
affect, anxéety, and test auxiety are examples of hicrarchical phenomena, Each
term could subsume those that follow it in the list, and it might be possible to
develop measures at each level of specificity. Presumably, differently worded
items with different time frames and response optiens could tap either a
specific, middling, or general level of this continvum. Hopefully, a scale
developer would select item wordings that corresponded to the intended level
of variable specificity, Factor analysis then could be used to assess whether
that selection process succeeded.

To make this example more specific, consider a set of 25 items that all per-
tain to affect. Our concern is whether thess items should make up one general
scale or many more specific scales. Do all 25 items belong together? Or, is it
more appropriate to have separate scales for different affective siates, such as
depression, euphoria, hostility, anxiety, and so on? Maybe it would be even
better to split the positive and negative affect items (e.g., “happy” versus “sad”
for depression or “tense” versus “calm” for anxiety) into separate scales. How
do we know what is most appropriate for the ilems at hand? Essentially, the
question is, dogs a set of items asking about several affective states have one
or many latent variables underlying it?

Attempting to answer these questions using only the methods cther than
factor analysis discussed in the preceding chapters would be dawnting. We
could compute alpha on the entire set of mood iterns. Alpha would tell us
something about how much variance a group of items had in commen. If alpha
were low, we might search for subsets of ifems that correlate strongly with
each other. For example, we might suspect that positive and negative affect
items do not comelate with one ancther and that combining them was
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lowering alpha. The alphas for these more homogeneous (all positive or all
negative affect) subsets of items should be higher. We might then speculate
that even more homogeneous subsets (¢ g., separating anxiety from depression
in addition to positive from negative) should hawve still higher alphas.
However, at some point, we might also worry that these more specific and
homogeneous scales would correlate strongly with sach ather because they
were metely tapping different aspocts of the same affective state. This would
suggest that their items belonged in the same rather than in separate scales.

It should be emphasized that a relatively high alpha is no guarantee that all
the items reflect the influence of a single latent variable. if a scale consisted
of 25 items, 12 reflecting primarily one latent variable and the remaining
13 primarily another, the correlation matrix for all the items should have some
high and some low values. Comelations based on two items representing
primarily the same latent variable should b¢ high, and those based on items
primarily influenced by different latent variables should be relatively low.
However, the average interitem comelation might be high enough to yield a
respectable alpha for a 25-item scale. For example, to yield an alpha of .80, the
average interitem correlation needs to be only .14

Factor analysis, the topic of this chapter, is a useful analytic tool that can
tell us, in a way that reliability coefficients cannot, about important properties
of a stale. It can help us determine empirically how many constructs, or latent
variables, or factors underlie a set of items.

AN OVERVIEW OF FACTOR ANALYSIS

Factor analysis serves several related purposes. One of its primary functions,
as just noted, is to help an investigator determine how many latent variables
underlie a set of items. Thus, in the case of the 25 affect items, factor analysis
could help the investigator determine whether one broad ot several more spe-
cific constructs were needed to characterize the itemn set. Factor analysis also
can provide a means of explaining variation among relatively many original
variables (e.gz., 25 items) using relatively few newly created variables (i.e., the
factors), This amounts to condensing information so that vatiation can be
accounted for by using a smaller number of variables. For example, instcad of
needing 2% scores to describe how respondents answered the items, it might be
possible to compute fewer suores (perthaps even one score) based on combin-
ing ftems. A third purpose of factor analysis is 1o define the substantive con-
tent or meaning of the factors (Le., latend variables) that account for the
variation among a larger sct of items. This is accomplished by identifying
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