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"CHAPTER OBJECIIVES

After completing Chapter 9, you should be able to:

1. Know how and when to use the different forms
scales. '

2. Explain stability and consis

3. Be conversant with the different forms of validity.

4. Discuss what “goodness” of measures means, and why
establish it in research.

of rating scales and ranking
tency and how they are established.

it is necessary O

v

Now that we know the four different types of scales that can be used to mea-
sure the operationally defined dimensions and elements of a variable, it is nec-
essary to examine the methods of scaling (that is, assigning numbers or symbols)
to elicit the attitudinal responses of subjects toward objects, events, Or persons.
There are two main categories of attitudinal scales (not to be confused with the
four different types of scales)—the .rating scale and the ranking scale. Rating
scales have several response categories and are used to elicit responses with
regard to the object, event, Or person studied. Ranking scales, on the other hand,
make comparisons between Or among objects, events, Or persons and elicit the
preferred choices and ranking among them. Both scales are discussed below.

RATMNG SCALES

The following rating scales are often used in organizational research:
‘Dichotomous scale

Category scale

Likert scale

Numerical scales

Semantic diffprential scale

Itemized ratﬂ.lg scale

Fixed or constant sum rating scale

Stapel scale

Graphic rating scale

Consensus scale

pearing Interval Scale, and the

Other scales such as the Thurstone Equal Ap
1l briefly describe each of

Multidimensional Scale are less frequently used. We wi
the above attitudinal scales. -
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Dichbotomous Scale

Example 9.1

Category Scale

The dichotomous scale is used to elicit a Yes or No answer, as in the example
below. Note that a nominal scale is used to elicit the response.

Do youownacar? Yes No \

’

The category scale uses multiple items to elicit a single response as per the fol-
lowing example.-This also usés the nominal scale.

Where in northern California do you reside? __ North Bay

Example 9.2
: __ South Bay
___ East Bay
__ Peninsula
. ‘Or.her '
Likert Scale
The Likert scale is designed to examine how strongly subjects agree or dJsagree
with statements on a 5-point scale with the following anchors ;
Strongly Neither Agree i ‘Strongly
Disagree Disagree Nor Disagree =~~~ Agree  ~  Agree
1 2 i e 8 ' 4 v
The responses over a number of items tapping a pamaular concept or variable
(as per the following example) are then summated for every respondent. This is
an interval scale and the differences in the responses berween any two points on
the scale remain the same.
Example 9.3 ; S '-
Using the preceding Likert scale, state tbe exzent to wbicb u agree with
each of the following statements: | , S i
My work is very interesting. : L 0% () f B
I am not engrossed in my work all day . 1 2 3 L.ondly B
Life without my work will bedull - 1 2 3 4, 5.
Semantic Differential Scale

Several bipolar attributes aré identified at the extremes of the scale, and respon-
dents are asked to indicate their attitudes, on what may be calied 2 semantic
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spaée, toward a particular individual, object, or event on each of the attributes.
The bipolar adjectives used, for instance, would employ such terms as
Good-Bad; Strong—Weak; Hot—Cold. The semantic differential scale is used to
assess respondents’ attitudes toward a particular brand, advertisement, object, or
individual. The responses can be plotted to obtain a good idea of their percep-
tions. This is treated as an interval scale. An example of the semantic differential

scale follows. .

Example 9.4

Responsive e e efe e e e == Untespotisive
Beautiful —_— e = — = = — Ugly
Courageous o e e e e e

Numerical Scale

The numerical scale is similar to the semantic differential scale, with the differ-
¢nce that numbers on a 5-point or 7-point scale are provided, with bipolar adjec-
. tives at both ends, as illustrated below. This is also an interval scale.

Example 9.5 How pleased are you with your new real estate agent?

Extremely Extremely
Pleased ¥ 6 4 3 2 1 Displeased

N

Itemized Rating Scale
: : )
A 5-point or 7-point scale with anchors, as needed, is provided for each item and

the respondent states the appropriate number on the side of each item, or cir-
cles the relevant number against each item, as per the examples that follow. The
responses to the items are then summated. This uses an interval scale.

Example 9.6 (i) Respond to each item using the scale below, and indicate your response number
~on the line by each item. '

Ll 1 2 3 4 5 :
R Very Unlikely Unlikely Neither Unlikely = Likely - Very Likely
Nor Likely

1. I will be changing my job within the next 12 months. S
2. I will take on new assignments in the near future." —
3. It is possible that I will be out of this organization

within the next 12 months. =

Naote that the above is a balanced rating scale with a neutral point.
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Example 9.6 (i) Circle the number that is closest to how you feel for the item below.

(]

Not at All " Somewhat Moderately __ Very Much
Interested Interested Interested Interested
1 2

How would you rate your interest in Q} @ 2 @

changing current organizational pohmes'r"

This is an unbalanced rating scale which does not have a neutral point.

The itemized rating scale provides the flexibility to use as many points in the
scale as considered necessary (4, 5, 7, 9, or whatever), and it is also possible to
use different anchors (e.g., Very Unimportant to Very Important Extremely Low
to Extremely High). When a neutral point is provided, it is a balanced rat:ng
scale, and when it is not, it is an unbalanced rating scale.

Research indicates that a S-point scale is just as good as any, and that an
increase from 5 to 7 or 9 points on a rating scale does not improve the reliabil-
ity of the ratings (Elmore & Beggs, 1975).

. The itemized rating scale is frequently used in "business_research, since it
ada‘ﬁ@W%Wesued to be used, as well as the nomen-
clature of the anchors, as 1s considered necessary to accommodate the needs of

or tapping the variable.
M

Ft’xed or Constant Sum Scale

The respondents are here asked to distribute.a given number of points across var-
ious items as per the example below. This is more in the nature of an ordinal scale.
‘ ‘i
Example 9.7 In choosing a toilet soap, indicate the importance you attach to each of the fol-
lowing five aspects by allotting points for each to total 100 in all.

-

Fragrance —
Color P,
Shape -
Size -
Texture of lather . —

Total points 100

’ - ¥

d Stafqel Scale

This scale simultaneously measures both the direction and intensity of the atti-
tude toward the items under study. The characteristic of interzst to the study is
placed at the center and a numerical scale ranging, say, from + 3 to - 3, on either

A

e T et b e S A -
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side of the item as illustrated below. This gives an idea of haw close or distant |
the individual response to the stimulus is, as shown in the example below. Since
this does not have an absolute zero point, this is an interval scale.

]'ﬂ:xamp B State bow you would rate your supervisor's abilities with respect to each of
the characteristics mentioned below, by circling the appropriate number.
+3 +3 +3
+2 +2 +2
] +1 +1 .
Adopting Modern Product Interpersonal
Technology Innovation Skills
=1 -1 -1
-2 | -2 -2
-~ =3 =5
Graphbic Rating Scale

A graphical representation helps the respondents to indicate on this scale their

answers to a particular question by placing a mark at the appropriate point on
the line, as in the following example. This is an ordinal scale, though the fol-

lowing example might appear to make it look like an interval scale.

Example 9.9- 10 Excellent
On a scale of 1 to 10,
3 " how would you rate 5 All right
your supervisor?
: 1 Very bad

/

This scale is easy to respond to. The brief descriptions on the scale points are
meant to serve as a guide in locating the rating rather than represent discrete cat-
egories. The faces scale, which depicts faces ranging from smiling to sad (illus-
trated in Chapter 10), is also a graphic rating scale. used to obtain responses
regarding people’s feelings with respect to some aspect—say, how they feel
about their jobs. :

&
o

Consensus Scale , /

Scales are also developed by consensus, where a panel of judges selects certain
items, which in its view measure the relevant concept. The items are chosen par-
ticularly based on their pertinence or relevance to the concept. Such a consen-
sus scale is developed after the selected items are examined and tested for their
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validity and reliability. One such consensus scale is the Thurstone Equal
Appearing Interval Scale, where a concept is measured by a complex process
followed by a panel of judges. Using a pile of cards containing several descrip-
tions of the concept, a panel of judges offers inputs to indicate how close or not
the statements are to the concept under study. The scale is then developed based
on the consensus reached. However, this scale is rarely used for measuring orga-
nizational concepts because of the time necessary to develop it.

Other Scales

There are also some advanced scaling methods such as multidimensional scal-
ing, where objects, people, or both, are visually scaled, and a conjoint analysis
is performed. This provides a visual image of the relationships-in space among
the dimensions of a construct. g

It is to be noted that usually the Likert or some form of numerical scale is usu-
ally the one most frequently used to measure attitudes and behaviors in organi-
zational research.

RANKING SCALES

As already mentioned, ranking scales are used to tap preferences between two
or among more objects or items (ordinal in nature), However, such ranking may
not give definitive clues to some of the answers sought. For instance, let us say
there are four product lines and the manager seeks information that would help
decide which product line should get the most attention. Let us also assume that
35% of the respondents choose the first product, 25% the second, and 20%
choose each of products three and four as of importance to them. The manager
cannot then conclude that the first product is the most preferred since 65% of the
respondents did not choose that product! Alternative methods used are the
paired comparisons, forced choice, and the comparative scale, which are dis-
cussed below.

Paired Comparison

The paired comparison scale is used when, among a small number of objects,
respondents are asked to choose between two objects at a time. This helps to
assess preferences. If, for instance, in the previous example, during the paired
compatrisons, respondents consistently show a preference for product one over
products two, three, and four, the manager reliably understands which product
line demands his utmost attention. However, as the number of objects to be com-
pared increases, SO does the number of paired comparisons. The paired choices
for n ohjects will be (7 (n-1)/2). The greater the number of otjects or stimuli,
_the greater the number of paired comparisons presented to the respondents, and
the greater the respondent faiiguc. Hence paired contfyison is a good method
f the number of stimuli presented is small. ' :
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Forced Choice

The forced choice enables respondents to rank objects relative to one another,
among the alternatives provided. This is easier for the respondents, particularly
if the number of choices to be ranked is limited in number.

{

¥

Rank the following magazines that you would like to subscribe to in the order of
preference, assigning 1 for the most preferred choice and 5 for the least preferred.

Fortune —
Playboy —
Time —_
People —
Prevention =

Comparative Scale

Example 9.11

\"GOODNESS OF MEASURES

The comparative scale provides a benchmark or 4 point of reference to assess
attitudes toward the current object, event, or situation under study. An example
of the use of comparative scale follows,

In a volatile financial environment, compared to stocks, how wise or uscful is it
to tnwest in Treasury bonds? Please circle the appropriate response.

More Usefu] About the Same Less Useful
i} 2 - 4 5

In'sum, nominal data lend themselves to dichotomous or category scale; ordi-
nal data to any one of the ranking scales—paired comparison, forced choice, or
comparative scales; and interval or interval-like data to the other rating scales, as
seen from the various examples above. The semantic differential and the numer-
ical scales are, strictly speaking, not interval scales, though they are often treated
as such in data analysis. ; '

Rating scales are used to measure most behavioral concepts. Ranking scales
are used to make comparisons or rank the variables.that have been tapped on a
nominal scale, e

Now that we have seen how to operationally define variables and apply differ-
ent scaling techniques, it is important to make sure that the instrument that we
develop to measur: a particular concept is indeed accurately measuring the vari-
able, and that in fact, we are actually measuring the concept that we set out to
measure. This ensures that in operationally defining perceptual and attitudinal

1
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variables, we have not overlooked some important dimensions and elements or
included some irrelevant ones. The scales developed could often be imperfect,
and errors are prone to occur in the measurement of attitudinal variables. The
use of better instruments will ensure more accuracy in results, which in turn, will
enhance the scientific quality of the research. Hence, in some way, we need to
assess the “goodness” of the measures developed. That is, we need to be rea-
sonably sure that the instruments we use in our research do indeed measure the
variables they are supposed to, and that they measure them accurately.

Let us now examine how we can ensure that the measures developed are rea-
sonably good. First an item analysis of the responses to the questions tapping
the variable is done, and then the reliability and validity of the measures are
established, as described below. :

Item Arnsis

Item analysis is done to see if the items in the instrument belong there or not.
Each item is examined for its ability to discriminate between those subjects
whose total scores are high, and those with low scores. In item analysis, the
means between the high-score group' and the low-score group aje tested to

: detect significant differences through the £values (see Module at the end of the

o+ book for explanation of ttests). The items with a high tvalue (test which is able
to identify the highly discriminating items in the instrument) are then included in
the instrument. Thereafter, tests for the reliability of the instrument are done and
the validity of the measure is established.

Very briefly, reliability tests how consistently a measuring instrument measures
whatever concept it is measuring. Validity tests how well an instrument that is
developed measures the particular concept it is intended to measure. In other
words, validity is concerned with whether we measure the right concept, and
reliability with stability and consistency of measurement, Validity and reliability
of the measure attest to the scientific rigor that has gone into the research study.
These two criteria will now be discussed. The various forms of reliability and
validity are depicted in Figure 9.1.

/
RELIABITY, .~

The reliability of a measure indicates the extent to which it is without bias (error
free) and hence ensures consistent measurement across time and across the var-
ious items in the instrument. In other words, the reliability. of a measure is an
indication of the stability and consistency with which the instrument measures
the concept and helps to assess the “goodness” of @ measure.

Stability opeasures

The ability of a measure to remain the same over lime—despite uncontrollable
testing conditions or the state of the respondents themselves—is indicative of its
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Figure 9.1
Testing Goodness of Measures: Forms of Reliability and Validity. —— St »
Gredt v ladoy WY
A Test-retesility
Stability < fadm velink daty
1 \ . i -
. Reliability Parallel-forpllity o
— (accuracy in Con dotimey reliabil
oo f A Interitem consilreliability
Goodness ; Consistency < yeAT gx._,:._:.g_,‘
arealn 7 : Split-halfiity
Validity
(are we
| measuring
the right
thing?)
(o 3.7”“1"’“,’7 oL
I wja L Qi
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Logical validity Criterion-related Congruejdity | =~
) (content) validity (oora
a e I_J—l : 3 1 s om my v
' Face validity Predictive Concurrent Convergent |scriminant
akfeshs

stability and low vulnerability to changes in the situation. Thisgsts 1O its
“goodness” because the concept is stably measured, no matter whit is done.
Two tests of stability are test-retest reliability and parallel-form relity.

' -57.{-,1#.&"-5‘ { '\7‘&'3‘
. Test-Retest Religbili
/ } wwrﬁm«w‘g ezmu%rwggﬁ ; w J-‘_&‘}rﬂ-’g\fﬁéu

The reliability coefficient obtained with a repetition of the same gsure on-a

second occasion is called test—retest reliability. That is, when a™ s"ﬁﬁﬁgg}%
containing some items that are supposed to measure a concept is hinistéred
to a set of respondents now, and again to the same responden y_sle_:ﬁ/eral
weeks to 6 months later, then the correlation between the scores %%%%“d atthe 7™
two different times from one and the same set of respondents‘called the
test—retest coefficient. The higher it is, the better the test-retest rebility, and
consequently, the stability of the measure across time.. hie: ik}

=7

}/ Parallel-Form ReHabﬂity

Sme
When responses on two comparable sets of measures tapping the sag construct
are highly correlated, we have parallel-form reliability. Both formst\?l’g’;é'. similar
items and the same response format, the only changes being the\%ﬁia ings and

e e eI TS
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the order or sequence of the questions. What we try to establish here is the error
variability resulting from wording and ordering of the questions. If two such
comparable forms are highly correlated (say 8 and above), we may be fairly cer-
tain that the measures are reasonably reliable, with minimal error variance
caused by wording, ordering, or other factors.

!

Internal Consistency of Measures \//

The internal consistency of measures is indicative of the’ homogeneity of the
items in the measure that tap the construct. In other words, the items should
“hang together as a set,” and be capable of independently measuring the same
concept so that the respondents attach the same overall meaning to each of the
items. This can be seen by examining if the items and the subsets of items in the
measuring instrument are correlated highly. Consistency can be examined
through the inter-item consistency reliability and split-half relfability tests.

Interitem Consistency Reliability /

£ This is a test of the consistency of respondents’ answers to all the items in a mea-

Fa sure. To the degree that items are independent measures of the same concept,

¢ they will be correlated with one another. The most popular test of interitem con- -
sistency reliability is the Cronbach’s_coefficient.alpha (Cronbach’s alpha; Cron- °

i bach, 1946), which is used for muItipoint-scaledlitems, and the Kuder-Richardson

b . formulas (Kuder & Richardson, 1937), used for dichotomous items. The higher the

- coefficients, the better the measuring instrument.

- Split-Half Reliability o /

Split-half reliability reflects the correlations-between<two.halves. of -an.insttument.
The estimates would vary depending on how the items in the measure are split into
two halves. Split-half reliabilities could be higher than Cronbach’s alpha only in the
circumstance of there being more than one underlying response dimension tapped
by the measure and when certain other conditions are met as well (for complete
details, refer to Campbell, 1976). Hence, in almost all cases, Cronbach’s alpha can
be considered a perfectly adequate index of the interitem consistency reliability.

It should be noted that the consistency of the judgment of several raters on
how they view a phenomenon or interpret some responses is termed intérrater
reliability, and should not be confused with the reliability of a measuring instru-
ment. As we had noted earlier, interrater reliability is especially relevant ‘when
the data are obtained through observations, projective tests, or unstructured

Pl e

T T

interviews, all of which are liable to be subjectively interpreted.
It is important to note that reliability is a necessary but not sufficient condition
- of the test of goodness of a measure. For example, one could very reliably mea-
sure a concept establishing high stability and consistency, but it may not be the
: concept that one had set out to measure. Validity ensures the ability of a scale to
¢ measure the intended concept. We will now discuss the concept of validity.
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Content Yalzdz@ v

C‘rtterion Related Validzt}l

Example 9.12

ot
e

§
{

We examined earlier, in Chapter 7, the terms internal validity and external valid-
ity in the context of experimental designs. That is, we were concerned about the
issue of the authenticity of the cause-and-effect relationships (internal validity),
and their generalizability to the external environment (external validity). We are
now going to examine the validity of the measuring instrument itself. That is,
when we ask a set of questions (i.e., develop a measuring instrument) with the

- hope that we are tapping the concept, how can we be reasonably certain that

~tent vaiidity. ;

we are indeed measuring the concept we set out to do and not something else?

This can be determined by applying certain validity tests.
Several types of validity tests are used to test the goodness of measures and

writers use different terms to denote them. For the sake of clarity, we may group
validity tests under three broad headings: content validity, criterion-related’

validity, and construct validity.

AN

Content validity ensures that the measure includes an adequate and representa-
tive set of items that tap the concept. The more the scale items represent the
domain or universe of the concept being measured, the greater the content valid-
ity. To put it differently, content validity is a function of how well the dimensions
and elements of a concept have been delineated.

A panel of judges can attest to the content validity of the instrument. Kidder
and Judd (1986) cite the example where a test designed to measure degrees of A
speech impairment can be considered as having validity if it is so evaluated by
a group of expert judges (i.e., professional speech therapists).

Face validity is considered by some as a basic and a very minimum mdex of
content validity. Face validity indicates that the items that are intended to mea-
sure a concept, do on the face of it look like they measure the concept. Some
researchers do not see it fit to treat face validity as a valid component of con-

iy s,;}ﬁ : @f* {* .F'f; a:,ﬂ‘h.-f-' o 7 iy . e
Criterion-related ua!zdzzj' is established when the measure d:fferennates mdmd—
uals on a criterion it is expected to predict. This can be done by establishing con-
current validity or predictive validity, as explained below. -

e AONCUITERIL DLt ity is establrshed when the scale discriminates individuals
“Who are known to be different{ that is, ‘they should score differently on the

instrument as in the example that follows.

\

If 2 measure of work fz:thic is developed and administered to-a group of welfare
recipients, the scale should differentiate those who are enthusiastic about accept-
ing a job and glad of an opportunity to be off welfare, from those who would

R L e ]
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not want to work even when offered a job. Obviously, those with high work
ethic values would not want to be on welfare and would yearn for employment
to be on their own. Those who are low on work ethic values, on the other hand,
might exploit the opportunity to survive on welfare for as long as possible,
deeming Work to be a drudgery. If both types of individuals have the same score
on the work ethic scale, then the test would »nor be a measure of work ethic, but
of something else. L o ‘ ‘
Predictive-validity indicates the ability of the-measuring instrument to differ-
entiate among individuals with reference to a future criterion. For example, if an
aptitude or ability test administered to emiployees at the time of recruitment is to
differentiate individuals on the basis of their future job performance, then those
who score low on the test should be poor perfdrmers and those with high scores

good performers.

" o 4
i 4 1

Construct Validity -~ “Z; 3 T i S

Construct validity testifies to how well the ‘results obtained from the use of the
measure fit the theories around which the test is designed. This is assessed
through convergent and discriminant validity, which are explained below,

Convergent validity is established when the scores obtained with two different
instruments measuring the same concept are highly correlated. i

Discriminant validity is established when, based on theory, two variables are
predicted to be uncorrelated, and the scores obtained by measuring them are
indeed empirically found to be so.

Validity can thus be established in different ways, Published measures for var-
lous concepts usually report the kirids of validity that have been established for
the instrument, so that the user or reader can judge the “goodness” of the mea-
sure. Table 9.1 summarizes the kinds of validity discussed here.

Some of the ways in which the above forms of validity can be established are
through (1) correlational analysis (as in the case of establishing concurrent and
predictive validity or convergent and discriminant validity), (2) factor analysis, a
multivariate technique that would confirm the dimensions of the concept that
have been operationally defined, as well as indicate which of the items are most
appropriate for each dimension (establishing construct validity), and (3) the mul-
titrait, multimethod matrix of correlations derived from measuring concepts by
different forms and different methods, additionally establishing the robustness of
the measure. , .

In sum, the goodness of measures is established through the different kinds
of validity and reliability depicted in Figure 9.1 The results of any research can
only be as good as the measures that tap the concepts in the theoretical frame-
work. We need to use well-validated and reliable mieasures to ensure that our
research is scientific. Fortunately, measures have been developed for many
Important concepts in organizational research and thejr psychometric properties
(i.e., the reliability and validity) established by the developers. Thus, researchers
can use the instruments already reputed to be ‘good,” rather than laboriously
develop their own measures. When using these measures, however, researchers
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Fuble 9.1
‘I}ypes of Validjty

Validity Description

Content vali'dity Does the measure adequately measure the concept?

Face validity Do “experts” validate that the instrument measures what its

name suggests it measures? :
Criterion-related validity =~ Does the measure differentiate in a manner that helps to
predict a criterion variable?

Concurrent validity Does the measure differentiate in a manner that helps to
predict a criterion variable currently?

Predictive validity Does the measure differentiate individuals in a manner as to
help predict a future criterion?

Construct validity Does the instrument tap the concept as theorized?

Convergent validity Do two instruments measuring the concept correlate highly?

Discriminant. validity Does the measure have a low correlation with a variable

that is supposed to be unrelated to this variable?

should cite the source (i.e., the author and reference) so that the reader can seek
more information if necessary.

It is not unusual that two or more equally good measures are developed for
the same concept. For example, there are several different instruments for mea-
suring the concept of job satisfaction. One of the most frequently used scales for
the purpose, however, is the Job Descriptive Index (JDD developed by Smith,
Kendall, and Hulin (1969). When more than one scale exists for any variable, it
is preferable to use the measure that has better reliability and validity and is also
more frequently used.

At times, we may also have to adapt an established measure to suit the setting.
For example, a scale that is used to measure job performance, job characteris-
tics, or job satisfaction in the manufacturing industry may have to be modified
slightly to suit a utility company or a health care organization. The work envi-
ronment in each case is different and the wordings in the instrument may have
to be suitably adapted. However, in doing this, we are tampering with an estab-
lished scale, and it would be advisable to test it for the adequacy of the validity
and reliability afresh.

A sample of a few measures used to tap some frequently researched concepts in
the management and marketing areas is provided in the Appendix to this chapter.

SUMMARY

In this chapter, we saw what kinds of attitude rating scales and ranking scales can be used
in developing instruments after a concept has been operationally defined. We also dis-
cussed how the goodness of measures is established by means of item analysis, and relia-
bility and validity tests. We also noted that the Likert scale and other types of interval-type




