
 

Measurement and scaling:
fundamentals, comparative
and non-comparative scaling

12C H A P T E R

‘When you can measure what you are speaking

about and express it in numbers, you know

something about it’. – Lord Kelvin

After reading this chapter, you should be able to:

1 introduce the concepts of measurement and scaling and show

how scaling may be considered an extension of measurement;

2 discuss the primary scales of measurement and differentiate

nominal, ordinal, interval and ratio scales;

3 classify and discuss scaling techniques as comparative and non-

comparative and describe the comparative techniques of paired

comparison, rank order, constant sum and Q-sort scaling;

4 explain the concept of verbal protocols and discuss how they

could be employed to measure consumer response to

advertising;

5 describe the non-comparative scaling techniques, distinguish

between continuous and itemised rating scales, and explain

Likert, semantic differential and Stapel scales;

6 discuss the decisions involved in constructing itemised rating

scales;

7 discuss the criteria used for scale evaluation and explain how to

assess reliability, validity and generalisability;

8 discuss the considerations involved in implementing the primary

scales of measurement in an international setting;

9 understand the ethical issues involved in selecting scales of

measurement.
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Overview

Once the marketing researcher has a clear understanding of what they wish to under-
stand in their target respondents, they should consider the concepts of scaling and
measurement. These concepts are vital in developing questionnaires or ‘instruments
of measurement’ that will fulfil their research objectives in the most accurate manner.
This chapter describes the concepts of scaling and measurement and discusses four
primary scales of measurement: nominal, ordinal, interval and ratio. We describe and
illustrate both comparative and non-comparative scaling techniques in detail. The
comparative techniques, consisting of paired comparison, rank order, constant sum
and Q-sort scaling, are discussed and illustrated with examples. The non-comparative
techniques are composed of continuous and itemised rating scales. We discuss and
illustrate the popular itemised rating scales – the Likert, semantic differential and
Stapel scales – as well as the construction of multi-item rating scales. We show how
scaling techniques should be evaluated in terms of reliability and validity and con-
sider how the researcher selects a particular scaling technique. Mathematically derived
scales are also presented. The considerations involved in implementing scaling tech-
niques when researching international markets are discussed. The chapter concludes
with a discussion of several ethical issues that arise in scale construction. We begin
with an example of how the use of different types of scale can give quite different
powers of analysis and interpretation.
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Numbers, rankings and ratings: France is on top

According to the international football federation (FIFA) 2001 end-of-year rankings, world

champions France maintained their supremacy at the top with 812 points and Argentina the

second spot with 802 points. The top ten countries were as follows:

Note that the countries have been placed in alphabetical order and that at first glance this

gives the impression that South American countries have performed better than European coun-

tries. An alphabetical order is used to illustrate the first column ‘number’. The ‘number’ assigned

to denote countries is not in any way related to their football playing capabilities but simply

serves the purpose of identification, e.g. drawing numbered balls to decide which teams may

play each other in a competition. This identification number constitutes a nominal scale, which

says nothing about the respective performances of the countries. So whilst Holland is numbered

6 and Portugal is numbered 9, this does not reflect the superior performance of Portugal.

A much clearer way to present the list would be to place the countries in the order of their

ranking, placing France at the top and England at the bottom of the table. The ranking would

represent an ordinal scale, where it would be clear to see that the lower the number, the

better the performance. But what is still missing from the ranking is the magnitude of differ-

ences between the countries. 

The only way to really understand how much one country is better than another is to exam-

ine the points awarded to each country. The points awarded out of 1000 represent an interval

scale. Based on the points awarded, note that only two points separate the closely ranked

Portugal (741) and Colombia (739), or Mexico (714) and England (712), but that the differ-

ence between Brazil (793) ranked at No 3 and Portugal (741) ranked at No 4 is 52 points. ■

Measurement and scaling

Measurement means assigning numbers or other symbols to characteristics of objects
according to certain pre-specified rules.1 We measure not the object but some charac-
teristic of it. Thus, we do not measure consumers, only their perceptions, attitudes,
preferences or other relevant characteristics. In marketing research, numbers are usu-
ally assigned for one of two reasons. First, numbers permit statistical analysis of the
resulting data. Second, numbers facilitate universal communication of measurement
rules and results.

The most important aspect of measurement is the specification of rules for assign-
ing numbers to the characteristics. The assignment process must be isomorphic i.e.,
there must be one-to-one correspondence between the numbers and the characteris-
tics being measured. For example, the same euro (€) figures can be assigned to
households with identical annual incomes. Only then can the numbers be associated
with specific characteristics of the measured object, and vice versa. In addition, the
rules for assigning numbers should be standardised and applied uniformly. They
must not change over objects or time.
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Number Country 2001 Ranking Points

1 Argentina 2 802  

2 Brazil 3 793

3 Colombia 5 739

4 England 10 712

5 France 1 812

6 Holland 8 722

7 Italy 6 734

8 Mexico 9 714

9 Portugal 4 741

10 Spain 7 730



 

Scaling may be considered an extension of measurement. Scaling involves creating
a continuum upon which measured objects are located. To illustrate, consider a scale
for locating consumers according to the characteristic ‘attitude towards banks’. Each
respondent is assigned a number indicating an unfavourable attitude (measured as 1),
a neutral attitude (measured as 2) or a favourable attitude (measured as 3).
Measurement is the actual assignment of 1, 2 or 3 to each respondent. Scaling is the
process of placing the respondents on a continuum with respect to their attitude
towards banks. In our example, scaling is the process by which respondents would be
classified as having an unfavourable, neutral or positive attitude.

Primary scales of measurement

There are four primary scales of measurement: nominal, ordinal, interval and ratio.2

These scales are illustrated in Figure 12.1, and their properties are summarised in
Table 12.1 and discussed in the following sections.

Primary scales of measurement
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Nominal scale

A nominal scale is a figurative labelling scheme in which the numbers serve only as
labels or tags for identifying and classifying objects. For example, the numbers
assigned to the respondents in a study constitute a nominal scale, thus a female
respondent may be assigned a number 1 and a male respondent 2. When a nominal
scale is used for the purpose of identification, there is a strict one-to-one correspon-
dence between the numbers and the objects. Each number is assigned to only one
object, and each object has only one number assigned to it.

Common examples include student registration numbers at their college or univer-
sity and numbers assigned to football players or jockeys in a horse race. In marketing
research, nominal scales are used for identifying respondents, brands, attributes,
banks and other objects.

When used for classification purposes, the nominally scaled numbers serve as
labels for classes or categories. For example, you might classify the control group as
group 1 and the experimental group as group 2. The classes are mutually exclusive
and collectively exhaustive. The objects in each class are viewed as equivalent with
respect to the characteristic represented by the nominal number. All objects in the
same class have the same number, and no two classes have the same number.

The numbers in a nominal scale do not reflect the amount of the characteristic
possessed by the objects. For example, a high number on a football player’s shirt does
not imply that the footballer is a better player than one with a low number or vice
versa. The same applies to numbers assigned to classes. The only permissible opera-
tion on the numbers in a nominal scale is counting. Only a limited number of
statistics, all of which are based on frequency counts, are permissible. These include
percentages, mode, chi-square and binomial tests (see Chapter 18). It is not meaning-
ful to compute an average student registration number, the average gender of
respondents in a survey, or the number assigned to an average bank, as in the follow-
ing example.
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Scale Basic Common examples Marketing example Permissible statistics

characteristics

Descriptive Inferential

Nominal Numbers identify Student registration Gender classification, Percentages, mode Chi-square, 

and classify objects numbers, numbers bank types binomial  test

on football players’ 

shirts

Ordinal Numbers indicate Rankings of the top Ranking of service Percentile, median Rank-order 

the relative positions 4 teams in the quality delivered by correlation,

of the objects but football World Cup a number of Friedman ANOVA

not the magnitude banks. Rank order 

of differences of favourite television

between them programmes

Interval Differences between Temperature Attitudes, opinions, Range, mean, Product-moment 

objects can be (Fahrenheit, Celsius) index numbers standard deviation correlations, t-tests,

compared; zero ANOVA, regression, 

point is arbitrary factor analysis

Ratio Zero point is fixed; Length, weight Age, income, costs, Geometric mean, Coefficient of 

ratios of scale sales, market harmonic mean variation

values can be shares

computed

Table 12.1 Primary scales of measurement



 

Nominal scale

In the GlobalCash Project, the numbers 1 through to 250 were assigned to named banks

(see extracts from the list in Table 12.2). Thus, bank 48 referred to Credit Lyonnais in France.

It did not imply that Credit Lyonnais was in any way superior or inferior to Den Danske Bank,

which was assigned the number 54. Any reassignment of the numbers, such as transposing

the numbers assigned to Credit Lyonnais and Den Danske Bank, would have no effect on the

numbering system, because the numerals did not reflect any characteristics of the banks. It is

meaningful to make statements such as ‘25 per cent of French respondents named Credit

Lyonnais as their main bank’. Although the average of the assigned numbers is 50.5, it is not

meaningful to state that the number of the average bank is 50.5. ■

Ordinal scale

An ordinal scale is a ranking scale in which numbers are assigned to objects to indi-
cate the relative extent to which the objects possess some characteristic. An ordinal
scale allows you to determine whether an object has more or less of a characteristic
than some other object, but not how much more or less. Thus, an ordinal scale indi-
cates relative position, not the magnitude of the differences between the objects.
The object ranked first has more of the characteristic as compared with the object
ranked second, but whether the object ranked second is a close second or a poor
second is not known. Common examples of ordinal scales include quality rankings,
rankings of teams in a tournament and occupational status. In marketing research,
ordinal scales are used to measure relative attitudes, opinions, perceptions and pref-
erences. Measurements of this type include ‘greater than’ or ‘less than’ judgements
from the respondents.

In an ordinal scale, as in a nominal scale, equivalent objects receive the same rank.
Any series of numbers can be assigned that preserves the ordered relationships
between the objects.3 In other words, any monotonic positive (order preserving)
transformation of the scale is permissible, since the differences in numbers are void of
any meaning other than order (see the following example). For these reasons, in addi-
tion to the counting operation allowable for nominal scale data, ordinal scales permit
the use of statistics based on centiles. It is meaningful to calculate percentile, quartile,
median (Chapter 18), rank-order correlation (Chapter 20) or other summary statis-
tics from ordinal data.

Primary scales of measurement
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GlobalCash Project

No. Nominal scale Ordinal scale Interval scale Ratio scale

Bank Preference rankings Preference ratings

1–7 11–17

1 ABN AMRO 1 10 7 17 60%

11 Banco Bilbao Vizcaya 4 14 0%

23 Bank Brussels Lambert 5 15 0%

27 Bank of Ireland 7 17 0%

37 Budapest Bank 5 15 0%

44 Citibank 3 50 5 15 30%

48 Credit Lyonnais 6 16 0%

54 Den Danske Bank 6 16 0%

56 Deutsche Bank 2 25 7 17 10%

80 Okobank Finland 2 12 0%

Table 12.2 Illustration of primary scales of measurement



 

Ordinal scale

Table 12.2 gives a particular respondent’s preference rankings. Respondents ranked three

banks in order of who they preferred to do business with, showing their ‘lead bank’, ‘second

bank’ and ‘third bank’, by assigning a rank 1 to the lead, rank 2 to the second bank, and so

on. Note that ABN AMRO (ranked 1) is preferred to Deutsche Bank (ranked 2), but how much

it is preferred we do not know. Also, it is not necessary that we assign numbers from 1 to 3 to

obtain a preference ranking. The second ordinal scale, which assigns a number 10 to ABN

AMRO, 25 to Deutsche and 50 to Citibank, is an equivalent scale, as it was obtained by a

monotonic positive transformation of the first scale. The two scales result in the same order-

ing of the banks according to preference. ■

Interval scale

In an interval scale, numerically equal distances on the scale represent equal values in
the characteristic being measured. An interval scale contains all the information of an
ordinal scale, but it also allows you to compare the differences between objects. The
difference between any two scale values is identical to the difference between any
other two adjacent values of an interval scale. There is a constant or equal interval
between scale values. The difference between 1 and 2 is the same as the difference
between 2 and 3, which is the same as the difference between 5 and 6. A common
example in everyday life is a temperature scale. In marketing research, attitudinal data
obtained from rating scales are often treated as interval data.4

In an interval scale, the location of the zero point is not fixed. Both the zero point
and the units of measurement are arbitrary. Hence, any positive linear transformation
of the form y = a + bx will preserve the properties of the scale. Here, x is the original
scale value, y is the transformed scale value, b is a positive constant, and a is any con-
stant. Therefore, two interval scales that rate objects A, B, C and D as 1, 2, 3 and 4 or
as 22, 24, 26 and 28 are equivalent. Note that the latter scale can be derived from the
former by using a = 20 and b = 2 in the transforming equation.

Because the zero point is not fixed, it is not meaningful to take ratios of scale
values. As can be seen, the ratio of D to B values changes from 2:1 to 7:6 when the
scale is transformed. Yet, ratios of differences between scale values are permissible. In
this process, the constants a and b in the transforming equation drop out in the com-
putations. The ratio of the difference between D and B values to the difference
between C and B values is 2:1 in both the scales.

Statistical techniques that may be used on interval scale data include all those that
can be applied to nominal and ordinal data in addition to the arithmetic mean, stan-
dard deviation (Chapter 18), product moment correlations (Chapter 20), and other
statistics commonly used in marketing research. Certain specialised statistics such as
geometric mean, harmonic mean and coefficient of variation, however, are not mean-
ingful on interval scale data. The GlobalCash example gives a further illustration of
an interval scale.

Interval scale

In Table 12.2, a respondent’s preferences for conducting any transactions with the 10 named

banks were expressed on a seven-point rating scale, where a higher number represents a

greater preference for a bank. What is being measured differs from the ordinal scale example.

In the ordinal scale example, preference was expressed for the bank a respondent liked to

work with. In this example, preference is expressed for banks based upon their ability to

handle transactions, a specific element of their working relationship. The most preferred bank

might be one that the respondent does not have an account with; it could be one that han-

dles payments from its most profitable customer. We can see that, although Den Danske

received a preference rating of 6 and Okobank a rating of 2, this does not mean that Den
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Danske is preferred three times as much as Okobank. When the ratings are transformed to an

equivalent 11 to 17 scale (next column), the ratings for these banks become 16 and 12, and

the ratio is no longer 3:1. In contrast, the ratios of preference differences are identical on the

two scales. The ratio of the preference difference between ABN AMRO and Okobank to the

preference difference between Budapest Bank and Okobank is 5:3 on both scales. ■

Ratio scale

A ratio scale possesses all the properties of the nominal, ordinal and interval scales,
and, in addition, an absolute zero point. Thus, in ratio scales we can identify or clas-
sify objects, rank the objects, and compare intervals or differences. It is also
meaningful to compute ratios of scale values. Not only is the difference between 2 and
5 the same as the difference between 14 and 17, but also 14 is seven times as large as 2
in an absolute sense. Common examples of ratio scales include height, weight, age
and money. In marketing, sales, costs, market share and number of customers are
variables measured on a ratio scale.

Ratio scales allow only proportionate transformations of the form y = bx, where b
is a positive constant. One cannot add an arbitrary constant, as in the case of an inter-
val scale. An example of this transformation is provided by the conversion of yards to
feet (b = 3). The comparisons between the objects are identical whether made in yards
or feet.

All statistical techniques can be applied to ratio data. These include specialised sta-
tistics such as geometric mean, harmonic mean and coefficient of variation. The ratio
scale is further illustrated in the context of the GlobalCash example.

Ratio scale

In the ratio scale illustrated in Table 12.2, respondents were asked to indicate the percentage

of business transactions that they conduct with each of the banks they named as lead,

second and third banks. Note that since this respondent conducted 60 per cent of their busi-

ness transactions with ABN AMRO and 10 per cent with Deutsche Bank, this person

conducted six times as much business in ABN AMRO compared with Deutsche Bank. Also,

the zero point is fixed, since 0 means that the respondent did not do any business with that

bank (though their clients may have, hence their exposure to the bank). Note that the rank

order of the amount of business conducted with the three banks does not match the rank

order of preference of doing business with a particular bank – named as ‘lead’, ‘second’ and

‘third’. Companies working in a particular region where a bank has expertise may be ‘forced’

(perhaps by being a subsidiary of a much larger organisation that has made the decision) to

conduct business with that bank. They may prefer to do business with another bank, but the

percentage of business they conduct with it is low because that bank may be lacking expert-

ise in a particular industry or region. ■

The four primary scales discussed above do not exhaust the measurement level cat-
egories. It is possible to construct a nominal scale that provides partial information
on order (the partially ordered scale). Likewise, an ordinal scale can convey partial
information on distance, as in the case of an ordered metric scale. A discussion of
these scales is beyond the scope of this text.5

A comparison of scaling techniques

The scaling techniques commonly employed in marketing research can be classified
into comparative and non-comparative scales (see Figure 12.2).

Comparative scales involve the direct comparison of stimulus objects. For exam-
ple, respondents may be asked whether they prefer Coke or Pepsi. Comparative scale

A comparison of scaling techniques
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data must be interpreted in relative terms and have only ordinal or rank order proper-
ties. For this reason, comparative scaling is also referred to as non-metric scaling. As
shown in Figure 12.2, comparative scales include paired comparisons, rank order,
constant sum scales, Q-sort and other procedures.

The major benefit of comparative scaling is that small differences between stimulus
objects can be detected. As they compare the stimulus objects, respondents are forced
to choose between them. In addition, respondents approach the rating task from the
same known reference points. Consequently, comparative scales are easily understood
and can be applied easily. Other advantages of these scales are that they involve fewer
theoretical assumptions, and they also tend to reduce halo or carryover effects from
one judgement to another.6 The major disadvantages of comparative scales include
the ordinal nature of the data and the inability to generalise beyond the stimulus
objects scaled. For instance, to compare Virgin Cola with Coke and Pepsi the
researcher would have to do a new study. These disadvantages are substantially over-
come by the non-comparative scaling techniques.

In non-comparative scales, also referred to as monadic or metric scales, each
object is scaled independently of the others in the stimulus set. The resulting data are
generally assumed to be interval or ratio scaled.7 For example, respondents may be
asked to evaluate Coke on a 1 to 6 preference scale (1 = not at all preferred, 6 = greatly
preferred). Similar evaluations would be obtained for Pepsi and Virgin Cola. As can
be seen in Figure 12.2, non-comparative scales can be continuous rating or itemised
rating scales. The itemised rating scales can be further classified as Likert, semantic
differential or Stapel scales. Non-comparative scaling is the most widely used scaling
technique in marketing research.

Comparative scaling techniques

Paired comparison scaling

As its name implies, in paired comparison scaling a respondent is presented with two
objects and asked to select one according to some criterion.8 The data obtained are
ordinal in nature. A respondent may state that he or she prefers Belgian chocolate to
Swiss, likes Kellogg’s cereals better than supermarket home brands, or likes Adidas
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more than Nike. Paired comparison scales are frequently used when the stimulus
objects are physical products. Coca-Cola is reported to have conducted more than
190,000 paired comparisons before introducing New Coke.9 Paired comparison scal-
ing is the most widely used comparative scaling technique.

Figure 12.3 shows paired comparison data obtained to assess a respondent’s bottled
beer preferences. As can be seen, this respondent made 10 comparisons to evaluate
five brands. In general, with n brands, [n(n – 1)/2] paired comparisons include all
possible pairings of objects.10

Paired comparison data can be analysed in several ways.11 The researcher can cal-
culate the percentage of respondents who prefer one stimulus over another by
summing the matrices of Figure 12.3 for all the respondents, dividing the sum by the
number of respondents, and multiplying by 100. Simultaneous evaluation of all the
stimulus objects is also possible. Under the assumption of transitivity, it is possible to
convert paired comparison data to a rank order.

Transitivity of preference implies that if brand A is preferred to B, and brand B is
preferred to C, then brand A is preferred to C. To arrive at a rank order, the researcher
determines the number of times each brand is preferred by summing the column
entries in Figure 12.3. Therefore, this respondent’s order of preference, from most to
least preferred, is Carlsberg, Holsten, Stella Artois, Budvar and Grolsch. It is also pos-
sible to derive an interval scale from paired comparison data using the Thurstone case
V procedure. Refer to the appropriate literature for a discussion of this procedure.12

Several modifications of the paired comparison technique have been suggested.
One involves the inclusion of a neutral/no difference/no opinion response. Another
extension is graded paired comparisons. In this method, respondents are asked which
brand in the pair is preferred and how much it is preferred. The degree of preference
may be expressed by how much more the respondent is willing to pay for the pre-
ferred brand. The resulting scale is a euro metric scale. Another modification of
paired comparison scaling is widely used in obtaining similarity judgements in multi-
dimensional scaling (see Chapter 24).

Paired comparison scaling is useful when the number of brands is limited, since it
requires direct comparison and overt choice. With a large number of brands, however,
the number of comparisons becomes unwieldy. Other disadvantages are that viola-
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Figure 12.3

Obtaining bottled beer

preferences using
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Instructions

We are going to present you with ten pairs of bottled beer brands. For each pair, please indicate

which of the two brands of beer in the pair you prefer.

Recording form

a 1 in a particular box means that the brand in that column was preferred over the brand in the corresponding row.

A 0 means that the row brand was preferred over the column brand.

b The number of times a brand was preferred is obtained by summing the 1s in each column.

Holsten Stella Artois Grolsch Carlsberg Budvar

Holsten 0 0 1 0

Stella Artois 1a 0 1 0

Grolsch 1 1 1 1

Carlsberg 0 0 0 0

Budvar 1 1 0 1

Number of times 3 2 0 4 1

preferredb
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convert paired comparison

data to rank order data. It

implies that if brand A is

preferred to brand B, and

brand B is preferred to brand

C, then brand A is preferred to

brand C.



 

tions of the assumption of transitivity may occur, and the order in which the objects
are presented may bias the results.13 Paired comparisons bear little resemblance to the
marketplace situation, which involves selection from multiple alternatives. Also
respondents may prefer one object over certain others, but they may not like it in an
absolute sense.

Rank order scaling

After paired comparisons, the most popular comparative scaling technique is rank
order scaling. In rank order scaling respondents are presented with several objects
simultaneously and asked to order or rank them according to some criterion. For
example, respondents may be asked to rank brands of cars according to overall prefer-
ence. As shown in Figure 12.4, these rankings are typically obtained by asking the
respondents to assign a rank of 1 to the most preferred brand, 2 to the second most
preferred, and so on, until a rank of n is assigned to the least preferred brand. Like
paired comparison, this approach is also comparative in nature, and it is possible that
the respondent may dislike the brand ranked 1 in an absolute sense. Furthermore,
rank order scaling also results in ordinal data. See Table 12.2, which uses rank order
scaling to derive an ordinal scale.

Rank order scaling is commonly used to measure attributes of products and serv-
ices as well as preferences for brands. Rank order data are frequently obtained from
respondents in conjoint analysis (see Chapter 24), since rank order scaling forces the
respondent to discriminate among the stimulus objects. Moreover, compared with
paired comparisons, this type of scaling process more closely resembles the shopping
environment. It also takes less time and eliminates intransitive responses. If there are
n stimulus objects, only (n – 1) scaling decisions need be made in rank order scaling.
However, in paired comparison scaling, [n(n – 1)/2] decisions would be required.
Another advantage is that most respondents easily understand the instructions for
ranking. The major disadvantage is that this technique produces only ordinal data.

Finally, under the assumption of transitivity, rank order data can be converted to
equivalent paired comparison data, and vice versa. This point was illustrated by
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Preference for car

brands using rank order

scaling

Instructions

Rank the various brands of car in order of preference. Begin by picking out the one brand that you like

most and assign it a number 1. Then find the second most preferred brand and assign it a number 2.

Continue this procedure until you have ranked all the brands of car in order of preference. The least

preferred brand should be assigned a rank of 10.

No two brands should receive the same rank number.

The criterion of preference is entirely up to you. There is no right or wrong answer. Just try to be

consistent.

Brand Rank order

1 Porsche

2 Jaguar

3 BMW

4 Bristol

5 Aston Martin

6 Mercedes

7 McLaren

8 Ferrari

9 Lamborghini

10 Bentley



 

examining the ‘Number of times preferred’ in Figure 12.3. Hence, it is possible to
derive an interval scale from rankings using the Thurstone case V procedure. Other
approaches for deriving interval scales from rankings have also been suggested.14

Constant sum scaling

In constant sum scaling, respondents allocate a constant sum of units, such as points
or euros, among a set of stimulus objects with respect to some criterion. As shown in
Figure 12.5, respondents may be asked to allocate 100 points to attributes of bottled
beers in a way that reflects the importance they attach to each attribute. If an attribute
is unimportant, the respondent assigns it zero points. If an attribute is twice as impor-
tant as some other attribute, it receives twice as many points. The sum of all the
points is 100. Hence the name of the scale.

The attributes are scaled by counting the points assigned to each one by all the
respondents and dividing by the number of respondents. These results are presented
for three groups, or segments, of respondents in Figure 12.5. Segment I attaches over-
whelming importance to price. Segment II considers a high alcoholic level to be of
prime importance. Segment III values bitterness, hop flavours, fragrance and the
aftertaste. Such information cannot be obtained from rank order data unless they are
transformed into interval data. Note that the constant sum also has an absolute zero;
10 points are twice as many as 5 points, and the difference between 5 and 2 points is
the same as the difference between 57 and 54 points. For this reason, constant sum
scale data are sometimes treated as metric. Although this may be appropriate in the
limited context of the stimuli scaled, these results are not generalisable to other stim-
uli not included in the study. Hence, strictly speaking, the constant sum should be
considered an ordinal scale because of its comparative nature and the resulting lack of
generalisability. It can be seen that the allocation of points in Figure 12.5 is influenced
by the specific attributes included in the evaluation task.

The main advantage of the constant sum scale is that it allows for fine discrimina-
tion among stimulus objects without requiring too much time. It has two primary
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Constant sum scaling

A comparative scaling

technique in which

respondents are required to

allocate a constant sum of

units such as points, euros,

chits, stickers or chips among

a set of stimulus objects with

respect to some criterion.

Figure 12.5

Importance of bottled

beer attributes using a

constant sum scale

Instructions

Below are eight attributes of bottled beers. Please allocate 100 points among the attributes so that

your allocation reflects the relative importance you attach to each attribute. The more points an

attribute receives, the more important an attribute is. If an attribute is not at all important, assign it

no points. If an attribute is twice as important as some other attribute, it should receive twice as

many points.

Form

AVERAGE RESPONSES OF THREE SEGMENTS

Attribute Segment I Segment II Segment III

1 Bitterness 8 2 17

2 Hop flavours 2 4 20

3 Fragrance 3 9 19

4 Country where brewed 9 17 4

5 Price 53 5 7

6 High alcohol level 7 60 9

7 Aftertaste 5 0 15

8 Package design 13 3 9

Sum 100 100 100



 

disadvantages, however. Respondents may allocate more or fewer units than those
specified. For example, a respondent may allocate 108 or 94 points. The researcher
must modify such data in some way or eliminate this respondent from analysis.
Another potential problem is rounding error if too few units are used. On the other
hand, the use of a large number of units may be too taxing on the respondent and
cause confusion and fatigue.

Q-sort and other procedures

Q-sort scaling was developed to discriminate among a relatively large number of
objects quickly. This technique uses a rank order procedure in which objects are sorted
into piles based on similarity with respect to some criterion. For example, respondents
are given 100 attitude statements on individual cards and asked to place them into 11
piles, ranging from ‘most highly agreed with’ to ‘least highly agreed with’. The number
of objects to be sorted should not be less than 60 nor more than 140; a reasonable
range is 60 to 90 objects.15 The number of objects to be placed in each pile is pre-speci-
fied, often to result in a roughly normal distribution of objects over the whole set.

Another comparative scaling technique is magnitude estimation.16 In this tech-
nique, numbers are assigned to objects such that ratios between the assigned numbers
reflect ratios on the specified criterion. For example, respondents may be asked to
indicate whether they agree or disagree with each of a series of statements measuring
attitude towards banks. Then they assign a number between 0 to 100 to each state-
ment to indicate the intensity of their agreement or disagreement. Providing this type
of number imposes a cognitive burden on the respondents.

Another particularly useful procedure (that could be viewed as a very structured
combination of observation and depth interviewing) for measuring cognitive responses
or thought processes consists of verbal protocols. Respondents are asked to ‘think out
loud’ and verbalise anything going through their heads while making a decision or per-
forming a task.17 The researcher says ‘If you think anything, say it aloud, no matter how
trivial the thought may be.’ Even with such an explicit instruction, the respondent may
be silent. At these times, the researcher will say ‘Remember to say aloud everything you
are thinking.’ Everything that the respondent says is tape recorded. This record of the
respondent’s verbalised thought processes is referred to as a protocol.18

Protocols have been used to measure consumers’ cognitive responses in actual
shopping trips as well as in simulated shopping environments. An interviewer accom-
panies the respondent and holds a microphone into which the respondent talks.
Protocols, thus collected, have been used to determine the attributes and cues used in
making purchase decisions, product usage behaviour, and the impact of the shopping
environment on consumer decisions. Protocol analysis has also been employed to
measure consumer response to advertising. Immediately after seeing an ad, the
respondent is asked to list all the thoughts that came to mind while watching the ad.
The respondent is given a limited amount of time to list the thoughts so as to min-
imise the probability of collecting thoughts generated after, rather than during, the
message. After the protocol has been collected, the individual’s thoughts or cognitive
responses can be coded into three categories as illustrated in Table 12.3.19
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Verbal protocol

A technique used to

understand respondents’

cognitive responses or

thought processes by having

them think aloud while

completing a task or making a

decision.

Q-sort scaling

A comparative scaling

technique that uses a rank

order procedure to sort

objects based on similarity

with respect to some criterion.

Category Definition Example

Support argument Support the claim made by the message ‘Diet Coke tastes great’

Counter-argument Refute the claim made by the message ‘Diet Coke has an aftertaste’

Source derogation Negative opinion about the source of the message ‘Coca-Cola is not an honest 

company’

Table 12.3 Coded verbal protocols



 

Protocols are, typically, incomplete. The respondent has many thoughts that she or
he cannot or will not verbalise. The researcher must take the incomplete record and
infer from it a measure of the underlying cognitive response.

Non-comparative scaling techniques

Respondents using a non-comparative scale employ whatever rating standard seems
appropriate to them. They do not compare the object being rated either with another
object or to some specified standard, such as ‘your ideal brand’. They evaluate only
one object at a time; thus, non-comparative scales are often referred to as monadic
scales. Non-comparative techniques consist of continuous and itemised rating scales,
which are described in Table 12.4 and discussed in the following sections.

Continuous rating scale

In a continuous rating scale, also referred to as a graphic rating scale, respondents
rate the objects by placing a mark at the appropriate position on a line that runs from
one extreme of the criterion variable to the other. Thus, the respondents are not
restricted to selecting from marks previously set by the researcher. The form of the
continuous scale may vary considerably. For example, the line may be vertical or hori-
zontal; scale points, in the form of numbers or brief descriptions, may be provided;
and if provided, the scale points may be few or many. Three versions of a continuous
rating scale are illustrated in Figure 12.6.

Once the respondent has provided the ratings, the researcher divides the line into
as many categories as desired and assigns scores based on the categories into which
the ratings fall. In Figure 12.6, the respondent exhibits a favourable attitude towards
Dresdner. These scores are typically treated as interval data. The advantage of contin-
uous scales is that they are easy to construct; however, scoring is cumbersome and
unreliable.20 Moreover, continuous scales provide little new information. Hence, their
use in marketing research has been limited. Recently, however, with the increased
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Continuous rating scale

A measurement scale that

has respondents rate the

objects by placing a mark at

the appropriate position on a

line that runs from one

extreme of the criterion

variable to the other. The form

may vary considerably. Also

called graphic rating scale.

Scale Basic Examples Advantages Disadvantages

characteristics

Continuous Place a mark on Reaction to TV Easy to construct Scoring can be 

rating scale a continuous line commercials cumbersome 

unless 

computerised

Itemised rating scales

Likert scale Degree of  Measurement of Easy to construct, More time-

agreement attitudes administer and consuming

on a 1 (strongly understand

disagree) to 5 

(strongly agree) 

scale

Semantic Seven-point scale Brand product  Versatile Controversy as to 

differential scale with bipolar labels and company whether the data 

images are interval

Stapel scale Unipolar 10-point Measurement of Easy to construct, Confusing and 

scale, –5 to +5, attitudes and administered over difficult to 

without a neutral images phone apply

point (zero)

Table 12.4 Basic non-comparative scales



 
popularity of computer-assisted personal interviewing and other technologies, their
use has become more frequent.21

Itemised rating scales

In an itemised rating scale, respondents are provided with a scale that has a number
or brief description associated with each category. The categories are ordered in terms
of scale position; and the respondents are required to select the specified category that
best describes the object being rated. Itemised rating scales are widely used in market-
ing research and form the basic components of more complex scales, such as
multi-item rating scales. We first describe the commonly used itemised rating scales –
the Likert, semantic differential and Stapel scales – and then examine the major issues
surrounding the use of itemised rating scales.

Likert scale

Named after its developer, Rensis Likert, the Likert scale is a widely used rating scale
that requires the respondents to indicate a degree of agreement or disagreement with
each of a series of statements about the stimulus objects.22 Typically, each scale item
has five response categories, ranging from ‘strongly disagree’ to ‘strongly agree’. We
illustrate with a Likert scale for evaluating attitudes toward Dresdner Bank.

To conduct the analysis, each statement is assigned a numerical score, ranging
either from –2 to +2 or from 1 to 5. The analysis can be conducted on an item-by-
item basis (profile analysis), or a total (summated) score can be calculated for each
respondent by summing across items. Suppose that the Likert scale in Figure 12.7 was
used to measure attitudes towards the Bank of Ireland as well as Dresdner. Profile
analysis would involve comparing the two banks in terms of the average respondent
ratings for each item, such as level of electronic banking support, level of transaction
detail, and service levels. The summated approach is most frequently used, and as a
result, the Likert scale is also referred to as a summated scale.23 When using this
approach to determine the total score for each respondent on each bank, it is impor-
tant to use a consistent scoring procedure so that a high (or low) score consistently
reflects a favourable response. This requires that the categories assigned to the nega-
tive statements by the respondents be scored by reversing the scale. Note that for a
negative statement (e.g. Dresdner has poor customer operational support), an agree-
ment reflects an unfavourable response, whereas for a positive statement (e.g.
Dresdner delivers high quality banking services), agreement represents a favourable
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Itemised rating scale

A measurement scale having

numbers or brief descriptions

associated with each

category. The categories are

ordered in terms of scale

position.

Likert scale

A measurement scale with

five response categories

ranging from ‘strongly

disagree’ to ‘strongly agree’

that requires respondents to

indicate a degree of

agreement or disagreement

with each of a series of

statements related to the

stimulus objects.

Figure 12.6

Continuous rating scale

How would you rate Dresdner Bank in handling pan-European cash management transactions?

Version 1

Probably the worst ~~~~~~~~~~~~~~~~~~~~~~✓~~~~~~~~~Probably the best

Version 2

Probably the worst ~~~~~~~~~~~~~~~~~~~~~~✓~~~~~~~~~Probably the best

0 10 20 30 40 50 60 70 80 90 100

Version 3

Very bad                     Neither good nor bad Very good

Probably the worst ~~~~~~~~~~~~~~~~~~~~~~✓~~~~~~~~~Probably the best

0 10 20 30 40 50 60 70 80 90 100

Note: In the forthcoming examples using Dresdner Bank, the scores presented do not represent actual measurements

taken in GlobalCash.



 

response. Accordingly, a ‘strongly agree’ response to a favourable statement and a
‘strongly disagree’ response to an unfavourable statement would both receive scores of
5.24 In the example in Figure 12.7, if a higher score is to denote a more favourable
attitude, the scoring of items 2, 4, 5 and 7 will be reversed. The respondent to this set
of statements has an attitude score of 26. Each respondent’s total score for each bank
is calculated. A respondent will have the most favourable attitude towards the bank
with the highest score. The procedure for developing summated Likert scales is
described later in the section on the development and evaluation of scales.

The Likert scale has several advantages. It is easy to construct and administer, and

respondents readily understand how to use the scale, making it suitable for Internet

surveys, mail, telephone or personal interviews. The major disadvantage of the Likert

scale is that it takes longer to complete than other itemised rating scales because

respondents have to read and fully reflect upon each statement.

Semantic differential scale

The semantic differential is a seven-point rating scale with end points associated
with bipolar labels that have semantic meaning. In a typical application, respondents
rate objects on a number of itemised, seven-point rating scales bounded at each end
by one of two bipolar adjectives, such as ‘cold’ and ‘warm’.25 We illustrate this scale in
Figure 12.8 by presenting a respondent’s evaluation of Dresdner on five attributes.

The respondents mark the blank that best indicates how they would describe the
object being rated.26 Thus, in our example, Dresdner Bank is evaluated as somewhat
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Figure 12.7

The Likert scale

Instructions

Listed below are different opinions about Dresdner Bank. Please indicate how strongly you agree or

disagree with each by putting a tick next to your choice on the following scale:

1 = Strongly disagree, 2 = Disagree, 3 = Neither agree nor disagree, 4 = Agree, 5 = Strongly agree

Strongly Disagree Neither Agree Strongly

disagree agree nor agree

disagree

1 Dresdner delivers high quality 1 2✓ 3 4 5

banking services

2 Dresdner has poor customer 1 2✓ 3 4 5

operational support

3 I prefer to conduct transactions 1 2 3✓ 4 5

with Dresdner

4 Dresdner does not have a 1 2 3 4✓ 5

good European branch network

5 The electronic banking security 1 2 3 4✓ 5

at Dresdner is terrible

6 Account managers at Dresdner 1✓ 2 3 4 5

display great knowledge of

cash management

7 I do not like Dresdner 1 2 3 4✓ 5

advertisements

8 Dresdner has good published 1 2 3 4✓ 5

quality standards

9 Dresdner provides credit on 1 2✓ 3 4 5

excellent terms

Semantic differential

A seven-point rating scale

with end points associated

with bipolar labels.



 
weak, reliable, very old fashioned, low-tech and careful. The negative adjective or phrase
sometimes appears at the left side of the scale and sometimes at the right. This con-
trols the tendency of some respondents, particularly those with very positive or very
negative attitudes, to mark the right- or left-hand sides without reading the labels.

Individual items on a semantic differential scale may be scored either on a –3 to +3

or on a 1 to 7 scale. The resulting data are commonly analysed through profile analy-

sis. In profile analysis, means or median values on each rating scale are calculated and

compared by plotting or statistical analysis. This helps determine the overall differ-

ences and similarities among the objects. To assess differences across segments of

respondents, the researcher can compare mean responses of different segments.

Although the mean is most often used as a summary statistic, there is some contro-

versy as to whether the data obtained should be treated as an interval scale.27 On the

other hand, in cases when the researcher requires an overall comparison of objects,

such as to determine bank preference, the individual item scores are summed to arrive

at a total score.

Its versatility makes the semantic differential a popular rating scale in marketing

research. It has been widely used in comparing brand, product and company images.

It has also been used to develop advertising and promotion strategies and in new

product development studies.28 Several modifications of the basic scale have been

proposed.29

Stapel scale

The Stapel scale, named after its developer, Jan Stapel, is a unipolar rating scale with

10 categories numbered from –5 to +5, without a neutral point (zero).30 This scale is

usually presented vertically. Respondents are asked to indicate by selecting an appro-

priate numerical response category how accurately or inaccurately each term

describes the object. The higher the number, the more accurately the term describes

the object, as shown in Figure 12.9. In this example, Dresdner is perceived as not

having high-quality products and having somewhat poor service.

The data obtained by using a Stapel scale can be analysed in the same way as

semantic differential data. The Stapel scale produces results similar to the semantic

differential.31 The Stapel scale’s advantages are that it does not require a pre-test of

the adjectives or phrases to ensure true bipolarity and that it can be administered over

the telephone. Some researchers, however, believe the Stapel scale is confusing and

difficult to apply. Of the three itemised rating scales considered, the Stapel scale is

used least.32 Nonetheless, this scale merits more attention than it has received.
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Stapel scale

A scale for measuring

attitudes that consists of a

single adjective in the middle

of an even-numbered range

of values.

Figure 12.8

Semantic differential

scale

Instructions

What does Dresdner Bank mean to you? The following descriptive scales, bounded at each end

by bipolar adjectives, summarises characteristics of the bank. Please mark ✘ the blank that best

indicates what the Dresdner Bank means to you.

Form

Dresdner Bank is:

Powerful :__ :__ :__ :__ :__ :__ :__ : Weak

Unreliable :__ :__ :__ :__ :__ :__ :__ : Reliable

Modern :__ :__ :__ :__ :__ :__ :__ : Old-fashioned

Hi-tech :__ :__ :__ :__ :__ :__ :__ : Low-tech

Careful :__ :__ :__ :__ :__ :__ :__ : Careless

✘

✘

✘

✘

✘



 

Itemised rating scale decisions

As is evident from the discussion so far, non-comparative itemised rating scales can
take many different forms. The researcher must make six major decisions when con-
structing any of these scales:

1 The number of scale categories to use
2 Balanced versus unbalanced scale
3 Odd or even number of categories
4 Forced versus non-forced choice
5 The nature and degree of the verbal description
6 The physical form of the scale.

Number of scale categories

Two conflicting considerations are involved in deciding the number of scale cate-

gories or response options. The greater the number of scale categories, the finer the

discrimination among stimulus objects that is possible. On the other hand, most

respondents cannot handle more than a few categories. Traditional guidelines suggest

that the appropriate number of categories should be between five and nine.33 Yet

there is no single optimal number of categories. Several factors should be taken into

account in deciding on the number of categories.

If the respondents are interested in the scaling task and are knowledgeable about

the objects, many categories may be employed. On the other hand, if the respondents

are not very knowledgeable or involved with the task, fewer categories should be used.

Likewise, the nature of the objects is also relevant. Some objects do not lend them-

selves to fine discrimination, so a small number of categories is sufficient. Another

important factor is the mode of data collection. If telephone interviews are involved,

many categories may confuse the respondents. Likewise, space limitations may restrict

the number of categories in mail questionnaires.
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Figure 12.9

The Stapel scale

Instructions

Please evaluate how accurately each word or phrase describes Dresdner Bank. Select a positive number

for the phrases you think describe the bank accurately. The more accurately you think the phrase

describes the bank, the larger the plus number you should choose. You should select a minus number

for the phrases you think do not describe the bank accurately. The less accurately you think the phrase

describes the bank, the larger the negative number you should choose. You can select any number from

+5 for phrases you think are very accurate, to –5 for phrases you think are very inaccurate.

Form

Dresdner Bank

+5 +5

+4 +4

+3 +3

+2 +2✘

+1 +1

High quality Poor service

–1 –1

–2 –2

–3 –3

–4 ✘ –4

–5 –5



 

How the data are to be analysed and used should also influence the number of cat-
egories. In situations where several scale items are added together to produce a single
score for each respondent, five categories are sufficient. The same is true if the
researcher wishes to make broad generalisations or group comparisons. If, however,
individual responses are of interest or if the data will be analysed by sophisticated sta-
tistical techniques, seven or more categories may be required. The size of the
correlation coefficient, a common measure of relationship between variables (Chapter
20), is influenced by the number of scale categories. The correlation coefficient
decreases with a reduction in the number of categories. This, in turn, has an impact
on all statistical analysis based on the correlation coefficient.34

Balanced versus unbalanced scale

In a balanced scale, the number of favourable and unfavourable categories is equal; in
an unbalanced scale, the categories are unequal.35 Examples of balanced and unbal-
anced scales are given in Figure 12.10.

In general, in order to obtain objective data, the scale should be balanced. If the
distribution of responses is likely to be skewed, however, either positively or nega-
tively, an unbalanced scale with more categories in the direction of skewness may be
appropriate. If an unbalanced scale is used, the nature and degree of imbalance in the
scale should be taken into account in data analysis.

Odd or even number of categories

With an odd number of categories, the middle scale position is generally designated
as neutral or impartial. The presence, position and labelling of a neutral category can
have a significant influence on the response. The Likert scale is a balanced rating scale
with an odd number of categories and a neutral point. 36

The decision to use an odd or even number of categories depends on whether
some of the respondents may be neutral on the response being measured. If a neutral
or indifferent response is possible from at least some of the respondents, an odd
number of categories should be used. If, on the other hand, the researcher wants to
force a response or believes that no neutral or indifferent response exists, a rating
scale with an even number of categories should be used. A related issue is whether the
choice should be forced or non-forced.

Forced versus non-forced choice

On forced rating scales the respondents are forced to express an opinion because a
‘no opinion’ option is not provided. In such a case, respondents without an opinion
may mark the middle scale position. If a sufficient proportion of the respondents do
not have opinions on the topic, marking the middle position will distort measures of
central tendency and variance. In situations where the respondents are expected to
have no opinion, as opposed to simply being reluctant to disclose it, the accuracy of
data may be improved by a non-forced scale that includes a ‘no opinion’ category.37
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Forced rating scale

A rating scale that forces

respondents to express an

opinion because a ‘no

opinion’ or ‘no knowledge’

option is not provided.

Balanced scale

A scale with an equal number

of favourable and

unfavourable categories.

Balanced scale

Clinique moisturiser for men is:

Extremely good

Very good

Good

Bad

Very Bad

Extremely bad

✓

Unbalanced scale

Clinique moisturiser for men is:

Extremely good

Very good

Good

Somewhat good

Bad

Very bad

✓

Figure 12.10

Balanced and

unbalanced scales



 

Nature and degree of verbal description

The nature and degree of verbal description associated with scale categories varies

considerably and can have an effect on the responses. Scale categories may have

verbal, numerical or even pictorial descriptions. Furthermore, the researcher must

decide whether to label every scale category, label only some scale categories, or label

only extreme scale categories. Surprisingly, providing a verbal description for each

category may not improve the accuracy or reliability of the data. Yet, an argument can

be made for labelling all or many scale categories to reduce scale ambiguity. The cate-

gory descriptions should be located as close to the response categories as possible.

The strength of the adjectives used to anchor the scale may influence the distribu-

tion of the responses. With strong anchors (1 = completely disagree, 7 = completely

agree), respondents are less likely to use the extreme scale categories. This results in

less variable and more peaked response distributions. Weak anchors (1 = generally

disagree, 7 = generally agree), in contrast, produce uniform or flat distributions.

Procedures have been developed to assign values to category descriptors to result in

balanced or equal interval scales.38

Physical form of the scale

A number of options are available with respect to scale form or configuration. Scales

can be presented vertically or horizontally. Categories can be expressed by boxes, dis-

crete lines or units on a continuum and may or may not have numbers assigned to

them. If numerical values are used, they may be positive, negative or both. Several

possible configurations are presented in Figure 12.11.
Two unique rating scale configurations used in marketing research are the ther-

mometer scale and the smiling face scale. For the thermometer scale, the higher the
temperature the more favourable the evaluation. Likewise, happier faces indicate eval-
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A variety of scale configurations may be employed to measure the

gentleness of Clinique Face Scrub for Men.

Some examples include:

Clinique Face Scrub for Men is:

1 Very harsh  ___   ___   ___   ___   ___   ___   ___  Very gentle

2 Very harsh  ___   ___   ___   ___   ___   ___   ___  Very gentle

3 • Very harsh

•

•

• Neither harsh nor gentle

•

•

• Very gentle

4

5

1 2 3 4 5 6 7

Very

harsh

Harsh Somewhat

harsh

Neither

harsh

nor gentle

Somewhat

gentle

Gentle Very

gentle

–3 –2 –1 0 +1 +2 +3

Very

harsh

Neither

harsh

nor gentle

Very

gentle
Figure 12.11

Rating scale

configurations



 

uations that are more favourable. These scales are especially useful for children.39

Examples of these scales are shown in Figure 12.12. Table 12.5 summarises the six
decisions in designing rating scales.
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Thermometer scale

Instructions

Please indicate how much you like McDonald’s ‘Big Macs’ by colouring in

the thermometer with your blue pen. Start at the bottom and colour up to the

temperature that shows how much you prefer McDonalds ‘Big Macs’.

Form

Smiling face scale

Instructions

Please tell me how much you like Barbie Doll by pointing to the face

that best shows how much you like it. If you did not like the Barbie Doll at

all, you would point to Face 1. If you liked it very much, you would point to

Face 5. Now tell me, how much did you like the Barbie Doll?

Form

1 2 3 4 5

0°

25°

50°

75°

100°
Like

very much

Dislike

very much

Figure 12.12

Some unique rating

scale configurations

1. Number of categories Although there is no single, optimal number, traditional 

guidelines suggest that there should be between five and 

nine categories.

2. Balanced versus unbalanced In general, the scale should be balanced to obtain 

objective data.

3. Odd or even number of categories If a neutral or indifferent scale response is possible from 

at least some of the respondents, an odd number of 

categories should be used.

4. Forced versus unforced In situations where the respondents are expected to have

no opinion, the accuracy of the data may be improved by 

a non-forced scale.

5. Verbal description An argument can be made for labelling all or many scale 

categories. The category descriptions should be located 

as close to the response categories as possible.

6. Physical form A number of options should be tried and the best one 

selected.

Table 12.5 Summary of itemised rating scale decisions



 

The development and evaluation of scales

The development of multi-item rating scales requires considerable technical
expertise.40 Figure 12.13 presents a sequence of operations needed to construct multi-
item scales.

The characteristic to be measured is frequently called a construct. Scale develop-
ment begins with an underlying theory of the construct being measured. Theory is
necessary not only for constructing the scale but also for interpreting the resulting
scores. The next step is to generate an initial pool of scale items. Typically, this is
based on theory, analysis of secondary data and qualitative research. From this pool, a
reduced set of potential scale items is generated by the judgement of the researcher
and other knowledgeable individuals. Some qualitative criterion is adopted to aid
their judgement. The reduced set of items may still be too large to constitute a scale.
Thus, further reduction is achieved in a quantitative manner.

Data are collected on the reduced set of potential scale items from a large pre-test
sample of respondents. The data are analysed using techniques such as correlations,
factor analysis, cluster analysis, discriminant analysis and statistical tests discussed
later in this book. As a result of these statistical analyses, several more items are elimi-
nated, resulting in a purified scale. The purified scale is evaluated for reliability and
validity by collecting more data from a different sample (these concepts will be
explained on page 313). On the basis of these assessments, a final set of scale items is
selected. As can be seen from Figure 12.13, the scale development process is an itera-
tive one with several feedback loops.41

A multi-item scale should be evaluated for accuracy and applicability.42 As shown in
Figure 12.14, this involves an assessment of reliability, validity and generalisability of the
scale. Approaches to assessing reliability include test–re-test reliability, alternative-forms
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Develop theory

Generate initial pool of items: theory, secondary

data and qualitative research

Select a reduced set of items based on

qualitative judgement

Collect data from large pre-test sample

Statistical analysis

Develop purified scale

Collect more data from a different sample

Final scale

Evaluate scale reliabilty, validity

and generalisability

Figure 12.13

Development of a multi-

item scale



 

reliability and internal consistency reliability. Validity can be assessed by examining
content validity, criterion validity and construct validity.

Before we can examine reliability and validity we need an understanding of meas-
urement accuracy; it is fundamental to scale evaluation.

Measurement accuracy

A measurement is a number that reflects some characteristic of an object. A measure-
ment is not the true value of the characteristic of interest but rather an observation of
it. A variety of factors can cause measurement error, which results in the measure-
ment or observed score being different from the true score of the characteristic being
measured (see Table 12.6).

The true score model provides a framework for understanding the accuracy of
measurement.43 According to this model,

XO = XT + XS + XR

where XO = the observed score or measurement
XT = the true score of the characteristic
XS = systematic error
XR = random error
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Measurement error

The variation in the

information sought by the

researcher and the

information generated by the

measurement process

employed.

True score model

A mathematical model that

provides a framework for

understanding the accuracy of

measurement.

Reliability GeneralisabilityValidity

Criterion

Internal

Consistency

Test/

re-test

Convergent NomologicalDiscriminantAlternative

Forms

Scale evaluation

ConstructContent

Figure 12.14

Scale evaluation

1 Other relatively stable characteristics of the individual that influence the test score, such as

intelligence, social desirability and education

2 Short-term or transient personal factors, such as health, emotions, fatigue

3 Situational factors, such as the presence of other people, noise and distractions

4 Sampling of items included in the scale: addition, deletion or changes in the scale items

5 Lack of clarity of the scale, including the instructions or the items themselves

6 Mechanical factors, such as poor printing, overcrowding items in the questionnaire, and poor design

7 Administration of the scale, such as differences among interviewers

8 Analysis factors, such as differences in scoring and statistical analysis

Table 12.6 Potential sources of error in measurement



 

Note that the total measurement error includes the systematic error, XS, and the
random error, XR. Systematic error affects the measurement in a constant way. It rep-
resents stable factors that affect the observed score in the same way each time the
measurement is made, such as mechanical factors (see Table 12.6). Random error, on
the other hand, is not constant. It represents transient factors that affect the observed
score in different ways each time the measurement is made, such as short-term tran-
sient personal factors or situational factors (see Table 12.6). The distinction between
systematic and random error is crucial to our understanding of reliability and validity.

Reliability

Reliability refers to the extent to which a scale produces consistent results if repeated
measurements are made.44 Systematic sources of error do not have an adverse impact
on reliability, because they affect the measurement in a constant way and do not lead
to inconsistency. In contrast, random error produces inconsistency, leading to lower
reliability. Reliability can be defined as the extent to which measures are free from
random error, XR. If XR = 0, the measure is perfectly reliable.

Reliability is assessed by determining the proportion of systematic variation in a
scale. This is done by determining the association between scores obtained from dif-
ferent administrations of the scale. If the association is high, the scale yields consistent
results and is therefore reliable. Approaches for assessing reliability include the
test–re-test, alternative forms, and internal consistency methods.

In test–re-test reliability, respondents are administered identical sets of scale items
at two different times, under as nearly equivalent conditions as possible. The time
interval between tests or administrations is typically two to four weeks. The degree of
similarity between the two measurements is determined by computing a correlation
coefficient (see Chapter 20). The higher the correlation coefficient, the greater
the reliability.

Several problems are associated with the test–re-test approach to determining relia-
bility. First, it is sensitive to the time interval between testing. Other things being
equal, the longer the time interval, the lower the reliability. Second, the initial meas-
urement may alter the characteristic being measured. For example, measuring
respondents’ attitude towards low-alcohol beer may cause them to become more
health conscious and to develop a more positive attitude towards low-alcohol beer.
Third, it may be impossible to make repeated measurements (for example, the
research topic may be the respondent’s initial reaction to a new product). Fourth, the
first measurement may have a carryover effect to the second or subsequent measure-
ments. Respondents may attempt to remember answers they gave the first time. Fifth,
the characteristic being measured may change between measurements. For example,
favourable information about an object between measurements may make a respon-
dent’s attitude more positive. Finally, the test–re-test reliability coefficient can be
inflated by the correlation of each item with itself. These correlations tend to be
higher than correlations between different scale items across administrations. Hence,
it is possible to have high test–re-test correlations because of the high correlations
between the same scale items measured at different times even though the correla-
tions between different scale items are quite low. Because of these problems, a
test–re-test approach is best applied in conjunction with other approaches, such as
alternative-forms reliability.45

In alternative-forms reliability, two equivalent forms of the scale are constructed.
The same respondents are measured at two different times, usually two to four weeks
apart (e.g. by initially using Likert scaled items and then using Stapel scaled items).
The scores from the administrations of the alternative scale forms are correlated to
assess reliability.46
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The two forms should be equivalent with respect to content, i.e. each scale item
should attempt to measure the same items. The main problems with this approach are
that it is difficult, time-consuming and expensive to construct an equivalent form of
the scale. In a strict sense, it is required that the alternative sets of scale items should
have the same means, variances and intercorrelations. Even if these conditions are sat-
isfied, the two forms may not be equivalent in content. Thus, a low correlation may
reflect either an unreliable scale or non-equivalent forms.

Internal consistency reliability is used to assess the reliability of a summated scale
where several items are summed to form a total score. In a scale of this type, each item
measures some aspect of the construct measured by the entire scale, and the items
should be consistent in what they indicate about the construct. This measure of relia-
bility focuses on the internal consistency of the set of items forming the scale.

The simplest measure of internal consistency is split-half reliability. The items on
the scale are divided into two halves and the resulting half scores are correlated. High
correlations between the halves indicate high internal consistency. The scale items can
be split into halves based on odd- and even-numbered items or randomly. The prob-
lem is that the results will depend on how the scale items are split. A popular
approach to overcoming this problem is to use the coefficient alpha.

The coefficient alpha, or Cronbach’s alpha, is the average of all possible split-half
coefficients resulting from different ways of splitting the scale items.47 This coefficient
varies from 0 to 1, and a value of 0.6 or less generally indicates unsatisfactory internal
consistency reliability. An important property of coefficient alpha is that its value tends
to increase with an increase in the number of scale items. Therefore, coefficient alpha
may be artificially, and inappropriately, inflated by including several redundant scale
items.48 Another coefficient that can be employed in conjunction with coefficient
alpha is coefficient beta. Coefficient beta assists in determining whether the averaging
process used in calculating coefficient alpha is masking any inconsistent items.

Some multi-item scales include several sets of items designed to measure different
aspects of a multidimensional construct. For example, bank image is a multidimen-
sional construct that includes country of origin, range of products, quality of products,
service of bank personnel, credit terms, investment rates, convenience of location, and
physical layout of branches. Hence, a scale designed to measure bank image would
contain items measuring each of these dimensions. Because these dimensions are
somewhat independent, a measure of internal consistency computed across dimen-
sions would be inappropriate. If several items are used to measure each dimension,
however, internal consistency reliability can be computed for each dimension.

Validity

The validity of a scale may be considered as the extent to which differences in
observed scale scores reflect true differences among objects on the characteristic being
measured, rather than systematic or random error. Perfect validity requires that there
be no measurement error (XO = XT, XR = 0, XS = 0). Researchers may assess content
validity, criterion validity or construct validity.49

Content validity, sometimes called face validity, is a subjective but systematic eval-
uation of how well the content of a scale represents the measurement task at hand.
The researcher or someone else examines whether the scale items adequately cover
the entire domain of the construct being measured. Thus, a scale designed to measure
bank image would be considered inadequate if it omitted any of the major dimen-
sions (range of products, quality of products, service of bank personnel, etc.). Given
its subjective nature, content validity alone is not a sufficient measure of the validity
of a scale, yet it aids in a common-sense interpretation of the scale scores. A more
formal evaluation can be obtained by examining criterion validity.
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Criterion validity reflects whether a scale performs as expected in relation to other

selected variables (criterion variables) as meaningful criteria. If, for example, a scale is

designed to measure loyalty in customers, criterion validity might be determined by

comparing the results generated by this scale with results generated by observing the

extent of repeat purchasing. Based on the time period involved, criterion validity can

take two forms, concurrent validity and predictive validity.

Concurrent validity is assessed when the data on the scale being evaluated (e.g.

loyalty scale) and the criterion variables (e.g. repeat purchasing) are collected at the

same time. The scale being developed and the alternative means of encapsulating the

criterion variables would be administered simultaneously and the results compared.

Predictive validity is concerned with how well a scale can forecast a future crite-

rion. To assess predictive validity, the researcher collects data on the scale at one point

in time and data on the criterion variables at a future time. For example, attitudes

towards how loyal customers feel to a particular brand could be used to predict future

repeat purchases of that brand. The predicted and actual purchases are compared to

assess the predictive validity of the attitudinal scale.

Construct validity addresses the question of what construct or characteristic the

scale is, in fact, measuring. When assessing construct validity, the researcher attempts

to answer theoretical questions about why the scale works and what deductions can

be made concerning the underlying theory. Thus, construct validity requires a sound

theory of the nature of the construct being measured and how it relates to other con-

structs. Construct validity is the most sophisticated and difficult type of validity to

establish. As Figure 12.14 shows, construct validity includes convergent, discriminant

and nomological validity.

Convergent validity is the extent to which the scale correlates positively with other

measurements of the same construct. It is not necessary that all these measurements

be obtained by using conventional scaling techniques. Discriminant validity is the

extent to which a measure does not correlate with other constructs from which it is

supposed to differ. It involves demonstrating a lack of correlation among differing

constructs. Nomological validity is the extent to which the scale correlates in theoret-

ically predicted ways with measures of different but related constructs. A theoretical

model is formulated that leads to further deductions, tests and inferences.

An example of construct validity can be evaluated in the following example. A

researcher seeks to provide evidence of construct validity in a multi-item scale,

designed to measure the concept of ‘self-image’. These findings would be sought:50

■ High correlations with other scales designed to measure self-concepts and with

reported classifications by friends (convergent validity)

■ Low correlations with unrelated constructs of brand loyalty and variety-seeking

(discriminant validity)

■ Brands that are congruent with the individual’s self-concept are more preferred, as

postulated by the theory (nomological validity)

■ A high level of reliability.

Note that a high level of reliability was included as evidence of construct validity in

this example. This illustrates the relationship between reliability and validity.

Relationship between reliability and validity

The relationship between reliability and validity can be understood in terms of the

true score model. If a measure is perfectly valid, it is also perfectly reliable. In this

case, XO = XT, XR = 0, and XS = 0. Thus, perfect validity implies perfect reliability. If a
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measure is unreliable, it cannot be perfectly valid, since at a minimum XO = XT + XR.

Furthermore, systematic error may also be present, that is, XS ≠ 0. Thus, unreliability

implies invalidity. If a measure is perfectly reliable, it may or may not be perfectly

valid, because systematic error may still be present (XO = XT + XS). In other words, a

reliable scale can be constructed to measure ‘customer loyalty’ but it may not neces-

sarily be a valid measurement of ‘customer loyalty’. Conversely, a valid measurement

of ‘customer loyalty’ has to be reliable. Reliability is a necessary, but not sufficient,

condition for validity.

Generalisability

Generalisability refers to the extent to which one can generalise from the observa-

tions at hand to a universe of generalisations. The set of all conditions of

measurement over which the investigator wishes to generalise is the universe of gener-

alisation. These conditions may include items, interviewers, and situations of

observation. A researcher may wish to generalise a scale developed for use in personal

interviews to other modes of data collection, such as mail and telephone interviews.

Likewise, one may wish to generalise from a sample of items to the universe of items,

from a sample of times of measurement to the universe of times of measurement,

from a sample of observers to a universe of observers, and so on.51

In generalisability studies, measurement procedures are designed to investigate

each universe of interest by sampling conditions of measurement from each of them.

For each universe of interest, an aspect of measurement called a facet is included in

the study. Traditional reliability methods can be viewed as single-facet generalisability

studies. A test–re-test correlation is concerned with whether scores obtained from a

measurement scale are generalisable to the universe scores across all times of possible

measurement. Even if the test–re-test correlation is high, nothing can be said about

the generalisability of the scale to other universes. To generalise to other universes,

generalisability theory procedures must be employed.

Choosing a scaling technique

In addition to theoretical considerations and evaluation of reliability and validity, certain

practical factors should be considered in selecting scaling techniques for a particular

marketing research problem.52 These include the level of information (nominal, ordinal,

interval or ratio) desired, the capabilities of the respondents, the characteristics of the

stimulus objects, the method of administration, the context, and cost.

As a general rule, using the scaling technique that will yield the highest level of

information feasible in a given situation will permit using the greatest variety of sta-

tistical analyses. Also, regardless of the type of scale used, whenever feasible, several

scale items should measure the characteristic of interest. This provides more accurate

measurement than a single-item scale. In many situations, it is desirable to use more

than one scaling technique or to obtain additional measures using mathematically

derived scales.

Mathematically derived scales

All the scaling techniques discussed in this chapter require the respondents to directly
evaluate the constructs that the researcher believes to comprise the object of study,
e.g. the cognitive state of customer satisfaction. In contrast, mathematical scaling
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techniques allow researchers to infer respondents’ evaluations of the constructs of the
object of study. These evaluations are inferred from the respondents’ overall judge-
ments. Two popular mathematically derived scaling techniques are multidimensional
scaling and conjoint analysis, which are discussed in detail in Chapter 24.

International marketing research
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In ternat ional  market ing research

In designing the scale or response format, respondents’ educational or literacy levels
should be taken into account.53 One approach is to develop scales that are pan-
cultural, or free of cultural biases. Of the scaling techniques we have considered, the
semantic differential scale may be said to be pan-cultural. It has been tested in a
number of countries and has consistently produced similar results. The consistency
of results occurred in the following example where Xerox successfully used a
Russian translation of an equivalent English semantic differential scale.

Copying the name Xerox54

Xerox was a name well received in the former Soviet Union since the late 1960s. In fact,

the act of copying documents was called Xeroxing, a term coined after the name of the

company. It was a brand name people equated with quality. With the disintegration of the

Soviet Union into the Commonwealth of Independent States, however, Xerox’s sales started

to fall. The management initially considered this problem to be the intense competition with

strong competitors such as Canon, Ricoh, Mitsubishi and Minolta. First attempts to make

the product more competitive did not help. Subsequently, marketing research was under-

taken to measure the image of Xerox and its competitors in Russia. Semantic differential

scales were used, as examples of this type of scale translated well in other countries and

were thus considered pan-cultural. The bipolar labels used were carefully tested to ensure

that they had the intended semantic meaning in the Russian context. ■

Although the semantic differential worked well in the Russian context, an alter-
native approach is to develop scales that use a self-defined cultural norm as a base
referent. For example, respondents may be required to indicate their own anchor
point and position relative to a culture-specific stimulus set. This approach is useful
for measuring attitudes that are defined relative to cultural norms (e.g. attitude
towards marital roles). In developing response formats, verbal rating scales appear
to be the most suitable. Even less educated respondents can readily understand and
respond to verbal scales. Special attention should be devoted to determining equiv-
alent verbal descriptors in different languages and cultures. The end points of the
scale are particularly prone to different interpretations. In some cultures, 1 may be
interpreted as best, whereas in others it may be interpreted as worst, regardless of
how it is scaled. It is important that the scale end points and the verbal descriptors
be employed in a manner consistent with the culture.

Finally, in international marketing research, it is critical to establish the equiva-
lence of scales and measures used to obtain data from different countries. This topic
is complex and is discussed in some detail in Chapter 26.

e x a m p l e
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Eth ics  in  market ing research

Ethical issues can arise in the construction of non-comparative scales. Consider, for
example, the use of scale descriptors. The descriptors used to frame a scale can be
manipulated to bias results in any direction. They can be manipulated to generate a
positive view of the client’s brand or a negative view of a competitor’s brand. A
researcher who wants to project the client’s brand favourably can ask respondents
to indicate their opinion of the brand on several attributes using seven-point scales
framed by the descriptors ‘extremely poor’ to ‘good’. Using a strongly negative
descriptor with only a mildly positive one has an interesting effect. As long as the
product is not the worst, respondents will be reluctant to rate the product extremely
poorly. In fact, respondents who believe the product to be only mediocre will end
up responding favourably. Try this yourself. How would you rate BMW cars on the
following attributes?

Did you find yourself rating BMW cars positively? Using this same technique, a
researcher can negatively bias evaluations of competitors’ products by providing
mildly negative descriptors against strong positive descriptors.

Thus we see how important it is to use balanced scales with comparable positive
and negative descriptors. When this guide is not practised, responses are biased and
should be interpreted accordingly. This concern also underscores the need to ade-
quately establish the reliability, validity and generalisability of scales before using
them in a research project. Scales that are invalid, unreliable or not generalisable to
the target market provide the client with flawed results and misleading findings,
thus raising serious ethical issues. The researcher has a responsibility to both the
client and respondents to ensure the applicability and usefulness of the scale.

Reliability Horrible 1 2 3 4 5 6 7 Good

Performance Very poor 1 2 3 4 5 6 7 Good

Quality One of the worst 1 2 3 4 5 6 7 Good

Prestige Very low 1 2 3 4 5 6 7 Good

In ternet  and computer  app l icat ions

All the primary scales of measurement that we have considered can be implemented
on the Internet. The same is true for the commonly used comparative scales. Paired
comparisons involving verbal, visual or auditory comparisons can be implemented
with ease. However, taste, smell and touch comparisons are difficult to implement.
It may also be difficult to implement specialised scales such as the Q-sort. The
process of implementing comparative scales may be facilitated by searching the
Internet for similar scales that have been implemented by other researchers.

Continuous rating scales may be easily implemented on the Internet. The cursor
can be moved on the screen in a continuous fashion to select the exact position on
the scale that best describes the respondent’s evaluation. Moreover, the scale values
can be automatically scored by the computer, thus increasing the speed and accu-
racy of processing the data.



 
Summary

Measurement is the assignment of numbers or other symbols to characteristics of
objects according to set rules. Scaling involves the generation of a continuum upon
which measured objects are located. The four primary scales of measurement are
nominal, ordinal, interval and ratio. Of these, the nominal scale is the most basic in
that the numbers are used only for identifying or classifying objects. In the ordinal
scale, the numbers indicate the relative position of the objects but not the magnitude
of difference between them. The interval scale permits a comparison of the differ-
ences between the objects. Because it has an arbitrary zero point, however, it is not
meaningful to calculate ratios of scale values on an interval scale. The highest level of
measurement is represented by the ratio scale in which the zero point is fixed. The
researcher can compute ratios of scale values using this scale. The ratio scale incorpo-
rates all the properties of the lower-level scales.

Scaling techniques can be classified as comparative or non-comparative. Comparative
scaling involves a direct comparison of stimulus objects. Comparative scales include
paired comparisons, rank order, constant sum and the Q-sort. The data obtained by these
procedures have only ordinal properties. Verbal protocols, where the respondent is
instructed to think out loud, can be used for measuring cognitive responses.

In non-comparative scaling, each object is scaled independently of the other
objects in the stimulus set. The resulting data are generally assumed to be interval or
ratio scaled. Non-comparative rating scales can be either continuous or itemised. The
itemised rating scales are further classified as Likert, semantic differential, or Stapel
scales. When using non-comparative itemised rating scales, the researcher must
decide on the number of scale categories, balanced versus unbalanced scales, an odd
or even number of categories, forced versus non-forced choices, the nature and degree
of verbal description, and the physical form or configuration.

Multi-item scales consist of a number of rating scale items. These scales should be
evaluated in terms of reliability and validity. Reliability refers to the extent to which a
scale produces consistent results if repeated measurements are made. Approaches to
assessing reliability include test–re-test, alternative forms and internal consistency.
The validity of a measurement may be assessed by evaluating content validity, crite-
rion validity and construct validity.

The choice of particular scaling techniques in a given situation should be based on
theoretical and practical considerations. Generally, the scaling technique used should
be the one that will yield the highest level of information feasible. Also, multiple
measures should be obtained.

In international marketing research, special attention should be devoted to deter-
mining equivalent verbal descriptors in different languages and cultures. The misuse
of scale descriptors also raises serious ethical concerns. The researcher has a responsi-
bility to both the client and respondents to ensure the applicability and usefulness
of scales.
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Similarly, it is also easy to implement all of the three itemised rating scales on the
Internet. Again, you can use the Internet to search for and locate cases and examples
where scales have been used by other researchers. It is also possible that other
researchers have reported reliability and validity assessments for multi-item scales.
Before generating new scales, a researcher should first examine similar scales used by
other researchers and consider using them if they meet their measurement objectives.
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1 What is measurement?

2 Highlight any marketing phenomena that you feel may be problematic in terms of

assigning numbers to characteristics of those phenomena.

3 Describe and illustrate, with examples, the differences between a nominal and an

ordinal scale.

4 What are the advantages of a ratio scale over an interval scale? Are these advan-

tages significant?

5 What is a comparative rating scale ?

6 What is a paired comparison? What are the advantages and disadvantages of paired

comparison scaling?

7 Describe the constant sum scale. How is it different from the other comparative

rating scales?

8 Identify the type of scale (nominal, ordinal, interval or ratio) used in each of the fol-

lowing. Give reasons for your choice.

(a) I like to listen to the radio when I am revising for exams

Disagree Agree

1 2 3 4 5

(b) How old are you? _________________

(c) Rank the following activities in terms of your preference by assigning a rank from

1 to 5 (1 = most preferred, 2 = second most preferred, etc.).

(i) Reading magazines

(ii) Watching television

(iii) Going to the cinema

(iv) Shopping for clothes

(v) Eating out

(d) What is your university/college registration number? ______________

(e) In an average weekday, how much time do you spend doing class assignments?

(i) Less than 15 minutes

(ii) 15 to 30 minutes

(iii) 31 to 60 minutes

(iv) 61 to 120 minutes

(v) More than 120 minutes

(f) How much money did you spend last week in the Student Union Bar? ________

9 Describe the semantic differential scale and the Likert scale. For what purposes are

these scales used?

10 What are the major decisions involved in constructing an itemised rating scale? How

many scale categories should be used in an itemised rating scale? Why?

11 Should an odd or even number of categories be used in an itemised rating scale?

12 How does the nature and degree of verbal description affect the response to

itemised rating scales?

13 What is reliability? What are the differences between test–re-test and alternative-

forms reliability?

14 What is validity? What is criterion validity? How is it assessed?

15 How would you select a particular scaling technique?

Questions ?????
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