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Cumulative scales: Louis Guttman’s Scalogram

Cumulative scales: Cumulative scales or Louis Guttman’s scalogram analysis,  like other
scales  ,consist  of  series  of  statements  to  which  a  respondent  expresses  his  agreement  or
disagreement.  The  special  feature  of  this  type  of  scale  is  that  statements  in  it  form  a
cumulative series. This, in other words, means that the statements are related to one another
in such a way that  an individual,  who replies  favourably to say item No. 3,  also replies
favourably to items No. 2 and 1, and one who replies favourably to item No. 4 also replies
favourably to items No. 3, 2 and 1, and so on. This being so an individual whose attitude is at
a certain point in a cumulative scale will answer favourably all the items on one side of this
point, and answer unfavourably all the items on the other side of this point. The individual’s
score is worked out by counting the number of points concerning the number of statements he
answers favourably. If one knows this total score, one can estimate as to how a respondent
has answered individual statements constituting cumulative scales. The major scale of this
type of cumulative scales is the Guttman’s scalogram. We attempt a brief description of the
same below. The technique developed by Louis Guttman is known as scalogram analysis, or
at times simply ‘scale analysis’. Scalogram analysis refers to the procedure for determining
whether a set of items forms a unidimensional scale. A scale is said to be unidimensional if
the responses fall  into a pattern in which endorsement  of the item reflecting the extreme
position results also in endorsing all items which are less extreme. Under this technique, the
respondents are asked to indicate in respect of each item whether they agree or disagree with
it, and if these items form a unidimensional scale, the response pattern will be as under

A score of 4 means that the respondent is in agreement  with all  the statements which is
indicative of the most favourable attitude. But a score of 3 would mean that the respondent is
not agreeable to item 4, but he agrees with all others. In the same way one can interpret other
values of the respondents’ scores. This pattern reveals that the universe of content is scalable.

Procedure: The procedure for developing a scalogram can be outlined as under:
(a) The universe of content must be defined first of all. In other words, we must lay down in
clear terms the issue we want to deal within our study.
(b) The next step is to develop a number of items relating the issue and to eliminate  by
inspection the items that are ambiguous, irrelevant or those that happen to be too extreme
items.



(c) The third step consists in pre-testing the items to determine whether the issue at hand is
scalable (The pretest, as suggested by Guttman, should include 12 or more items, while the
final scale may have only 4 to 6 items. Similarly, the number of respondents in a pretest may
be small, say 20 or 25 but final scale should involve relatively more respondents, say100 or
more). In a pretest the respondents are asked to record their opinions on all selected items
using a Likert-type 5-point scale, ranging from ‘strongly agree’ to ‘strongly disagree’. The
strongest favourable response is scored as 5, whereas the strongest unfavourable response as
1. The total score can thus range, if there are 15 items in all, from 75 for most favourable to
15 for the least  favourable.  Respondent  opinionnaires  are then arrayed according to total
score for analysis and evaluation. If the responses of an item form a cumulative scale, its
response category scores should decrease in an orderly fashion as indicated in the above
table.  Failure  to  show the  said decreasing  pattern  means  that  there  is  overlapping which
shows that the item concerned is not a good cumulative scale item i.e., the item has more than
one meaning. Sometimes the overlapping in category responses can be reduced by combining
categories. After analysing the pretest results, a few items, say 5 items, may be chosen.
(d) The next step is again to total the scores for the various opinionnaires, and to rearray them
to reflect any shift in order, resulting from reducing the items, say, from 15 in pretest to, say,
5 for the final scale. The final pretest results may be tabulated in the form of a table given
in Table                

The  final pretest result of scalogram analysis: 

The table shows that five items (numbering 5, 12, 3, 10 and 7) have been selected for the
final scale. The number of respondents is 25 whose responses to various items have been
tabulated  along  with  the  number  of  errors.  Perfect  scale  types  are  those  in  which  the
respondent’s answers fit the pattern that would be reproduced by using the person’s total
score as a guide.  Non-scale types  are those in which the category pattern differs from that
expected  from  the  respondent’s  total  score  i.e.,  non-scale  cases  have  deviations  from
unidimensionality  or errors. Whether the items (or series of statements) selected for final
scale may be regarded a perfect cumulative (or a unidimensional scale), we have to examine
on the basis of the coefficient of reproducibility. Guttman has set 0.9 as the level of minimum
reproducibility in order to say that the scale meets the test of unidimensionality. He has given
the following formula for measuring the level of reproducibility:
Guttman’s Coefficient of Reproducibility = 1 – e/n(N)
where e = number of errors
n = number of items



N = number of cases
For the above table figures,
Coefficient of Reproducibility = 1 – 7/5(25) = .94
This shows that items number 5, 12, 3, 10 and 7 in this order constitute the cumulative or
unidimensional scale, and with this we can reproduce the responses to each item, knowing
only the total score of the respondent concerned. Scalogram, analysis, like any other scaling
technique, has several advantages as well as limitations. One advantage is that it assures that
only a single dimension of attitude is being measured. Researcher’s subjective judgement is
not allowed to creep in the development of scale since the scale is determined by the replies
of respondents. Then, we require only a small number of items that make such a scale easy to
administer.  Scalogram analysis  can appropriately  be used for personal,  telephone or mail
surveys.  The  main  difficulty  in  using  this  scaling  technique  is  that  in  practice  perfect
cumulative  or  unidimensional  scales  are  very  rarely  found  and  we  have  only  to  use  its
approximation testing it through coefficient of reproducibility or examining it on the basis of
some other criteria. This method is not a frequently used method for the simple reason that its
development procedure is tedious and complex. Such scales hardly constitute a reliable basis
for assessing attitudes  of persons towards complex objects  for predicting  the behavioural
responses  of  individuals  towards  such  objects.  Conceptually,  this  analysis  is  a  bit  more
difficult in comparison to other scaling method
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