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comparative technigues of paired comparison, rank
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how they could be employed to measure consumer
response to advertising;

5 describe the non-comparative scaling technigues,
distinguish between continuous and itemised
rating scales, and explain Likert, semantic
differential and Stapel scales;

& discuss the decisions invelved 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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Onee marketing researchers have a clear understanding of what they wish to understand
in their target respondents, they should consider the concepts of scaling and measure-
ment. These concepts are vital in developing questionnaires or 'instruments of
measurement’ that will fulfil their research objectives in the most accurate manner. In
this chapter we 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 com-
parative technigues, consisting of paired comparison, rank order, constant sum and
Q-sort scaling, are discussed and illustrated with examples. The non-comparative tech-
niques 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 consider how the researcher
selects a particular scaling technique, Mathematically derived scales are also presented.
The considerations involved in implementing scaling techniques when researching
international matkets 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.

Mumbers, rankings and ratings: Brazil is on top

According 1o the international football federation (FIFA) (www.fifa.com) post-2006 world cup
rankings, the 2002 world champions Brazil maintained their supremacy at the top of the
rankings with 1,630 points and the champiens Italy took second spot with 1,550 points,
The top 10 countries were as follows:

Number Country July 2006 ranking Polnts
1 Argentina 3 1472
2 Brazil 1 1.630
3 Crach Republic 10 1.223
4 England 5 1,434
5 France 4 1.452
B Garmary b 1.229
Fi Itaky 2 1,550
8 Metherlands & 1.332
9 Portugal 8 1.301

10 Spain T 1,300

Mote that the countries have been placed in alphabetical ordar and that st first glance this
gives the impression that South American countries have performed better than European
countries, An alphabetical order is used to illustrate the first column ‘Numbar'. The
‘mumber” assigned to denote countries is not in any way related to their football-playing
capabilities but simply serves the purpose of identification, .g. drawing numbered balls to
decide which teams may play each other in a competition. This identification number constl-
tutes a nominal scale, which says nothing about the respective performances af the
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countries. So whilst Germany is numbered 6 and the Netherlands is numbeared 8, this does
not reflect the superior perfermance of the Metherlands.

A much clearer way to present the list would be to place the countries in the order of
their ranking, with Brazil at the top and the Czech Republic 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 whiat is still missing from the ranking is the magni-
tude of differences between the countries.

The only way to really understand how much one country is better than another is to
examine the points awarded to each country. The points awarded represent an interval
scale. Based on the points awarded, note that only ten points separates the closely ranked
Argentina {1,472) and France (1,462), or eight points between Spain (1,309) and Portugal
{1,301), but that the difference between Brazil {1,630) ranked at number 1 and ltaly
{1.550) ranked at number 2 is B0 points.

Measurement and scaling

Measurement

The assignment of numbers
or other symbals ta
characteristics of objects
according to certain
pre-specified rules.

Scaling

The generation of &
continuum ugan wiich
reedganned objects are
located,

Measurement means assigning numbers or other symbols to characteristics of objects
according to certain pre-specified rules.! We measure not the object but some characteris-
tic of it. Thus, we do not measure consumers, only their perceptions, attitudes, preferences
or other relevant characteristics. In marketing research, numbers are usually 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 assigning
numbers to the characteristics, The assignment process must be isomorphic, i.e there must
be one-to-one correspondence between the numbers and the characteristics being meas-
ured. 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 stan-
dardised and applied uniformly. They must not change over objects or time.

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 Formula One racing’
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 Formula One. 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

Hominal scale

A scale whose pumbers
serve anly as labels or tags
far identitying and classifving
objects with & strict oneto.
one comesmondence Detween
the numbers and the abjects,

336

There are four primary scales of measurement: nominal, ordinal, interval and ratio?
These scales are illustrated in Figure 12.1, and their properties are summarised in Table
12.1 and discussed in the following sections.

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



Figure 121
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primary scales of
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assigned a number | and a male respondent 2. When a nominal scale is used for the pur-
pose of identification, there is a strict one-to-one correspondence 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 | and the
experimental group as group 2. The classes are mutually exclusive and collectively exhaus-
tive, 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 pos-
sessed by the objects. For example, a high number on a football plaver’s shirt does not
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Table 12.1 Primary scales of measurement

Scale Basic Common Marketing Permissible
characteristics examples example statistics
Descriptive Inferantial
Neminal Mumbers identify Student registration | Gender Percentages, Chi-square,
and classify objects | numbers, numbers | classification, mode binomial test
on football players’ | bank types
shirts
Ordinal Mumbers indicate | Rankings of the Ranking of service | Percentile, median | Rank-order
the relative top four teams guality dellvered correlation,
positions of the in the football by a number of Friedman ANOWA
objects but not World Cup banks. Rank
the magnituds order of favourite
of diffarences TV programmes
between them
Interval Differences Temperatura Attitudes, opinlans, | Range, mean, Product moment
between objects {Fahrenhait, index numbers standard deviation | correlations,
can be compared; | Gelsius) [ tests, ANOVA,
zero point TEEression,
is arbitrary factor analysis
Ratio Zero point is fixed; | Length, weight Age, income, Geometric mean, Coefficient of
ratios of scale Ccosts, sales, harmonic mean variation
values can be market shares
computed

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 operation on the num-
bers 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 meaningful to compute an average student
registration number, the average gender of respondents in a survey, or the number
assigned to an average Formula One team, as in the example opposite.

Ordinal scale

Ordinal scale

A ranking scale In which
numbers are assigned to
objecta to [hdseate the
relative extent 1o which some
chasacteratie is possassed.
Thug, it is phssinle o
deterrmine whether an abject
has more or less of 8
characten sthe than same
other object,

An ordinal scale is a ranking scale in which numbers are assigned to objects to indicate
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 indicates relative position,
not the magnitude of the differences between the objects, The abject 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 occupa-
tional status, In marketing research, ordinal scales are used to measure relative attitudes,
opinions, perceptions and preferences. Measurements of this type include ‘greater than' or
less than judgements from 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. Ordinal scales can be transformed in any way as long as the basic ordering
of the objects is maintained.” 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 example opposite), For these reasons, in addition
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Primary scales of measurement

@’- Sports Marketing Surveys

Mominal scale

In the Racetrack study of the Formula One, the numbers 1 through to 10 were assigned to
the racing teams {see extracts from the list in Table 12.2). Thus, team 2 refemed to Jaguar.
It did mot imply that Jaguar was in any way superior or inferior to Williams, which was
assigned the number 10, Any reassignment of the numbers, such as transposing the num-
bers assigned to Jaguar and Willlams, would have no effect an the numbering system,
because the numerals did not reflect any charactenstics of the teams. It is meaningful to
make statements such as '40% of French respondents named Ferrarl as their favourite
team’. Although the average of the assigned numbers is 5.5, it Is not meaningful to state
that the number of the average Formula One team is 5.5.

Table 12.2 |llustration of primary scales of measurement

No. | Mominal scale Ordinal scale Interval scale Ratio scale
Sponsor Preference rankings Preference ratings Amount (€) spenl
on merchandise on
this team In the
past three months
i-7 11-17

1] BAR 5 53 5 15 35
2 | Ferarl 1 10 i 17 200
3 | Japuar & 81 5 15 100
4 | Jordan 8 a2 B i4 0
5 | MecLaren 2 25 T i7 200
-] Minardi 9 a5 i 14 K]
7 | Renault 3 30 & 16 160
8 | Sauber 10 115 2 12 10
9 | Toyota ¥ e ] 15 0
10 | Williams 4 45 & 16 ]

@’ e Sports Marketing Surveys

Ordinal scale

Table 12.2 gives a particular respondent's. pref-
erence rankings. Respondents ranked 1he
teams in order of who they prefarrad, by assign-
ing a rank 1 to the first, rank 2 1o the second,
and s0 on, MNote thal Ferrar (ranked 1) is pre-
ferred to MeLaren (ranked 2}, bul how much it
is preferred we do not know. Also, it 15 nol nec-
essary that we assign numbers from 1 to 10 o
oblain & preference ranking. The second ordinal
scale, which assigns a number 10 to Ferrari, 25
lo Mclaran and 30 te Renaull, is an eguivalent
scale, as it was obtained by a monotonic posi-
tive lransformaltion of the first scalg, The two
scales resull in the same ordering of the leams
according Lo praference,

Sl & Alamy
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Interval scale

# scake in which tha numbers
are used to rank objects
such that numerically equal
distances an tha scale
represent equal distances m
the characteristic being
measuned.

to the counting operation allowable for nominal scale data, ordinal scales permit the use
of statistics based on centiles, Tt is meaningful to calculate percentile, quartile, median
(Chapter 18}, rank order correlation [Chapter 20) or other summary statistics from
ordinal data,

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 tempera-
ture scale. In marketing research, attitudinal data obtained from rating scales are often
treated as interval data?

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 1s the transformed scale value, b is a positive constant, and a is any constant, 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 I = 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 trans-
formed. Yet, ratios of differences between scale values are permissible. In this process, the
constants g and b in the transforming equation drop out in the computations. 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 technigues 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, standard devi-
ation (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 meaningful on inter-
val scale data. The Sports Marketing Surveys example gives a further illustration of an
interval scale.

@i" Sports Marketing Surveys
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Interval scale

In Table 12.2, a respondent’s preferences for the 10 teams are expressed on & seven-point
rating scale {(where a higher number represents a greater preference for a team). We can
see that although Willlams received a preference rating of 6 and Sauber a rating of 2, this
does not mean that Williams is preferred three times as much as Sauber. When the ratings
are transformed to an eguivalent 11-ta-17 scale (next column), the ratings for those teams
become 16 and 12, and the ratio is no longer 3 ta 1. In contrast, the ratios of preference
differences are identical on the two scales. The ratio of preference difference between
Ferran and Sauber to the preference difference between BAR and Sauber is 5 to 3 on both
the scales,



Ratio scale

The highast scale, This scale
allows the researcher 1o
idenlify or classify objects,
rank orders the abjects, and
campare intarvals or
differencas. ILis also
maraninglul 1o compuie ratios
of scale values,

A comparison of scaling technigues

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 classify objects,
rank the objects, and compare intervals or differences. It is also meaningful to compute
tatios of scale values. Not only is the difference between 2 and 5 the same as the difference
between [4 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 bisa
positive constant. One cannot add an arbitrary constant, as in the case of an interval scale. An
example of this transformation is provided by the conversion of metres to yards (b= 1,094},
The comparisons between the objects are identical whether made in metres or yards.

All statistical technigues can be applied to ratio data. These include specialised statistics
such as geometric mean, harmonic mean and coefficient of variation, The ratio scale is
further illustrated in the context of a Sports Marketing Surveys example,

QE7™ sports Marketing surveys

Metric scale
A scale that is either intenval
or ratio in nature.

Ratio scale

In the ratio scale illustrated in Teble 12.2, a respondent is asked to indicate how much had
been spent on team merchandise in the last three months. Mote that this respondent spent
€200 on Farrari merchandise and only €10 on Sauber, The respondent spent 20 times
more euros on Ferrari compared with Sauber. Also, the zero point is fixed because D means
that the respondent did not spend any money on teams such as Jordan and Minardi.
Multiplying these numbers by 100 to conver! euras to cents results in an equivalent scale,

The four primary scales discussed above do not exhaust the measurement-level cate-
gories, 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 informa-
tion on distance, as in the case of an ordered metric scale. A discussion of these scales is
bevand the scope of this text.”

A comparison of scaling techniques

Comparative scales

One of two types of scaling
technigues in which thare is
diract comparison of
stimulus objects with one
anathar.

Mon-metric scale
A scale that is either naminal
or ordinal in natura.

Carryover effacts

Where the evaluation of a
partscular scaled item
significantly affects the
respondent's judgament of
subsequent scaled items.

The scaling techniques commonly emploved 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 example,
respondents may be asked whether they prefer Coke or Pepsi. Comparative scale data
must be interpreted in relative terms and have only ordinal or rank order properties. 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 ordet, 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
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Figure 12.2
A classification of
scaling technigues

Mon-comparative scale
One of two types of scaling
techniques in which each
stimulus object is scaled
Indepandently of the othar
objacts im the stimulus set.
Also called monadic scale.

R

o —

' '

Comparative scales

'
! ' . .

Rank Constant Q-sort and ather
arder &L procedures

1 l

Continyous Itemised
rating scales rating scales

:
: : '

Likgert, Semantic Stapal
differential

another.” 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 com-
pare Virgin Cola with Coke and Pepsi the researcher would have to do a new study. These
disadvantages are substantially overcome 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.” 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
A comparative scaling
technigue in which a
respondant is presented with
twia objects at a time and
ashad to select one object in
the pair according to some
criterion. The data obtained
are ordinal in nature,
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Paired comparison scaling

As its name implics, in paired comparison scaling a respondent is presented with two
objects and asked to select one according to some criterion.” The data obtained are ordi-
nal 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 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 compar-
isons before introducing New Coke.® Paired comparison scaling 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'"

Paired comparison data can be analysed in several ways."" The researcher can calculate
the percentage of respondents who prefer one stimulus over another by summing the



Figure 12.3

Obtaining bottled beer
preferences using
paired comparisons

Transitivity of preference
An assumplion made to
camwert paired camparisan
data to rank order data. It
implies that If Bramd A (8
preferred to Bramd B, and
Brand B is preferred to Brand
C, then Brand A is preferred
o Brand C.

Example

Comparative scaling technigues

Instructions
We are going to present you with ten pairs of bottled beer brands. For each pair, please indicate
which aof the two brands of beer in the palr you prefer,

Recording form
Holsten | Stella Artoils | Grolsch Carlsberg Budvar

Holsten 0 o 1 4]
Stella Artols 1= o 0
Grolsch 1 1 s 1
Carlsherg 0 0 0 0
Budvar 1 1 ] 1

MNumber of times 3 2 (] a 1
prefemed®

71 in a partbcular box means that the brand in that column was preferred over the brand in the comesponding row.
0 means that the row brand was preferred over the column brand.

" The number of tmes a brand was profared s obtaned by summing 1he 1s in each column,

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 com-
parison data to a rank order,

Transitivity of preference implies that if Brand A is preferred to B, and Brand B is pre-
ferred to C, then Brand A is preferred to C. To arrive at a rank order, the researcher
determines the number of times cach brand is preferred by summing the column entries
in Figure 12.3, Therefore, this respondent’s order of preference, from maost to least pre-
ferred, is Carlsberg, Holsten, Stella Artois, Budvar and Grolsch. It is also possible 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.'*

Several modifications of the paired comparison technigue 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 preferred brand, The resulting
scale is a euro metric scale. Another modification of paired comparison scaling is widely
used in obtaining similarity judgements in multidimensional 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 violations of the
assumption of transitivity may occur, and the order in which the objects are presented
may bias the results.’ Paired comparisons bear little resemblance to the marketplace situ-
ation, 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.

Paired comparison scaling'*

The most common method of taste testing is paired comparison. Respondents are asked to
taste two different products and say which one they prefer. The test is done in private, eithar in
respondents” homeas or some other location such as a holel suile near 1o a shopping cenlra,
In these tests a minimum of 1,000 responses is considered an adequate sampie.

343



Chapter 12 - Measurement and scaling: fundamentals, comparative and non-comparative scaling

Rank order scaling

A comparative scaling
technigue in which
respondonts are presented
with soveral objacts
simultaneously and asked to
order or rank tham according
to some critorion,

Figure 12.4

Preference for Formula
One using rank order
scaling
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Doean Spray (www.oceanspray.com), the producer of boltled and canned juices/juice
drinks, makes extensive use of taste tests in developing new products. Respondents are
asked to sample its now drinks which are presented in pairs. They ame evaluated on taste
and aspects of flavour and then respondents choose the one they like more than the other,
Taste tests showed that a segment of consumers preferred white cranberries to the strong
tart taste of red cranbemies. Therefore In early 2002, Ocean Spray added White Cranberry
drinks. made with nalural white cranberries harvested a few weeks earlier than the red var-
ety, and luice Spritzers, ightly carbonated juice drinks, to its product line.

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 simultane-
ously and asked to order or rank them according to some criterion. For example,
respondents may be asked to rank according to overall preference. As shown in Figure
12.4, these rankings are typically obtained by asking the respondents to assign a rank of |
to the most preferred Fomula One teams, 2 to the second most preferred, and so on, until
a rank of i is assigned to the least preferred team. Like paired comparison, this approach
is also comparative in nature, and it is possible that the respondents may dislike the team
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 services 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 respondents 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 i stimulus objects, only (n= 1)
scaling decisions need be made in rank order scaling. However, in paired comparison scal-
ing, [nln—1)/2] decisions would be required. Another advantage is that most respondents

Instructions

Rank the listed Formula Qne teams in order of preference. Begin by picking out the team that you like
most and assign it & number 1. Then find the second most prefermed team and assign it a numiber 2.,
Continue this procedure until you have manked all the teams in order of preference. The least
preferred team should be assigned a rank of 10,

Mo two teams should recelve the same rank number,

The crterion of praference |s entiraly up to you, Thera s no Aght or wrong answer, Just try to be
consistent.

Brand Rank order

BAR
Firrarl
Jaguar
Jordan
MecLaren
Minardi
Renault
Sauber
Tayota
Williams

AR R R R A

[
=]




Caonstant sum scallng

A comparative scaling
technigue in which
respondents are required to
allacate a constant sum of
units such as points, auros,
chits, stckers or chips
among a set of stimulus
ohjects with respect to some
criterion

Figure 12.5
Importance of bottled
beer attributes using a
constant sum scale

Comparative scaling technigues

easily understand the instructions for ranking, The major disadvantage is that this tech-
nique 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 examin-
ing 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.'*

Constant sum scaling

[n constant sum scaling, respondents allocate a constant sum of unils, 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 allacate 100 points to attributes of bottled beers in a
way that reflects the importance they attach to cach attribute. If an attribute is unimpor-
tant, the respondent assigns it zero points, If an atiribute is twice as important 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 1 attaches overwhelm-
ing importance to price. Segment Il considers a high alcoholic level to be of prime
importance. Segment 11 values bitterness, hop flavours, fragrance and the aftertaste.
Such information cannot be obtained [rom rank order data unless they are transformed
into interval data. Note that the constant sum also has an absolute zeto; 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 some-
times treated as metric, Although this may be appropriate in the limited context of the
stimuli scaled, these results are not generalisable to other stimuli not included in the

Instructions
Below are sight attriputes of bottled beers. Please allocate 100 peints amaong the attnbutes so that
your allocation reflects the relative importance you attach ta each attribute. The more points an
attribute recelves, the mone important an attribute s, f an attribute is not at all important, assign it
no paints, If an attribute is twice as important as some other attribute, it should receive twice as
many points,
Note: the figures below represent the mean points alfocated to bottled beors by three segments of &
targat markat,
Form
MEAN POINTS ALLOCATED
Altribute Segment | Segment || Segment Il

1 | Bittermess 8 2 ir

2 Hoep flavours 2 4 20

3 Fragrance 3 a 19

4 Country whners brewed 9 ir 4

5 Price 53 5 T

6 High alcohal level T &0 £

7 Aftertaste 5 0 15

& Package design 13 3 8

Sum 100 100 100
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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 inlluenced by the specific attributes
included in the evaluation task.

The main advantage of the constant sum scale is that it allows for fine discrimination
among stimulus objects without requiring too much time. It has two primary disadvan-
tages, 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 technigque uses a rank order procedure in which objects are sorted into piles
based on similarity with respect to some criterion. For example, respondents ave given 100
attitude staternents 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.'® The number of objects to be placed in each pile is pre-specified, often to result
in a roughly normal distribution of objects over the whole set.

Another comparative scaling technique is magnitude estimation.'” In this technique,
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 cach of a series of statements measuring attitude
towards diflerent sports, Then they assign a number between 0 and 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 com-
bination 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 performing a
lask.'® 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 respondents may be silent. At
these times, the researcher will say, ‘Remember to say aloud everything vou are thinking.'
Everything that the respondents say is tape recorded. This record of the respondents’ ver-
balised thought processeses is referred to as a protocol.'?

Protocols have been used to measure consumers' cognitive responses in actual shop-
ping trips as well as in simulated shopping environments. An interviewer accompanies the
respondent and holds a microphone into which the respondent talks, Protocols, thus col-
lected, have been used to determine the attributes and cues vsed in making purchase
decisions, product usage behaviour and the impact of the shopping environment on con-
sumer decisions. Protocol analysis has also been employed to measure consumer response
to advertising. Immediately alter 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 minimise the probability of collecting
thoughts generated afler, rather than during, the message. After the protocol has been col-
lected, the individual's thoughts or cognitive responses can be coded into three categories
as illustrated in Table 12.3,*°



Mon-comparative scaling technigues

Table 12.3 Coded verbal protacols

Category Definition Example

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

Counterargument Refute the claim made by the ‘Diet Coke has an aftertaste’

message

‘Coca-Cola Is not an honest
company

Source derogation Negatlve opinlon about the source

of the messaga

Protocols are, typically, incomplete. The respondent has many thoughts that he ar she
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 with some specified standard, such as “vour ideal brand’ They evaluate only one
object at a time; thus, non-comparative scales are often referred to as monadic scales.

Won-comparative technigues consist of continuous and itemised rating scales, which are
described in Table 12,4 and discussed in the following sections,

Table 12.4 Basic non-comparative scales

Scale Basic Examples Advantages Disadvantages
characteristics
Continuous Place a mark on a | Reactlon to TV Easzy to construct | Scoring can be
rating scale continuous ling commercials cumbersame
unless
computerised
Ntemised rating scales
Likert scale Degree of Measurement of | Easy to construct, | More time
agreement on a attltudes administer and consuming
1 {strongly understand
disagree) 10 5
[atrongly agrea)
scale
Semantic Soven-point scale | Brand product Versatile Controversy as
differential with bipolar labels | and company to whether
scale images the data are
interval
Stapel scale Unipolar 10-paint - | Measurement of | Easy to construct, | Confusing and
scale, -5 to +5, attitudes and administered over | difficult to
without 8 neutral images phaone appiy
point {Zera)
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Figure 12.6
Continuous rating scale

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 ftom marks previously set by the researcher. The form of the continuous scale
may vary considerably. For example, the line may be vertical or horizontal: 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.

How would you rate the quality of Michelin tyres used in Formula One Racing?

Varsion 1

Probably the worst — == . e =-=Probably the best

Varsion 2

Probably the worst — - e el —-=Probably the best
O 10 20 30 40 50 60 VO B0 80 100

Version 3.

Very bart Neithar goad nor bad Very good
Probiably the WOTEL ~ ~~ ~ ~ ~ = e e e e of e e e e~ Prgibbly thee best
0 10 20 30 40 5O 60 T0 B0 90 100

Onee the respondent has provided the ratings, the vesearcher 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 Michelin tyres. These
scores are typically treated as interval data. The advantage of continuous scales is that they
are easy to construct; however, scoring is cumbersome and unreliable.’' Moreover, contin-
uous scales provide little new information. Hence, their use in marketing research has
been limited. Recently, however, with the increased popularity of computer-assisted per-
sonal interviewing and other technologies, their use has become more frequent.

ltemised rating scales

Itemised rating scale

A measurement scale hving
nurrbers o beel daseriptions
associated with each
eategory. The categaies are
ordered In terms of scale
pasitian,

Likert scale

A measuremant scale with
five response categorias
ranging from 'strangly
disagree’ to ‘strongly agrae’
that requires respondents to
Indicate a degree of
agreemant or disagreement
with each of a series of
statements ralated to tha
stimulus objects.
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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 marketing
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.*® Typically, each scale item has five
response categories, ranging from ‘strongly disagree’ to strongly agree’. We illustrate with a
Likert scale for evaluating attitudes towards Renault cars.



Figure 12.7
The Likert scale

[termised rating scales

To conduct the analysis, each statement is assigned a numerical score, ranging either fram
-2 to +2 or from | to 5. The analysis can be conducted on an item-by-item basis (profile
analysis), or a total (summated) score can be calculated for cach respondent by summing
across items. Suppose that the Likert scale in Figure 12.7 was used to measure attitudes
towards Renault as well as Ford. Profile analysis would invalve comparing the two car
manufacturers in terms of the average respondent ratings for each item, The summated
appreach is most frequently used, and, as a result, the Likert scale is also referred to as a
summated scale.™ When using this approach to determine the total score for each respon-
dent on cach car manufacturer, it is important o 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 negative statements by the respondents be scored by reversing
the scale. Note that for a negative stalement, an agreement reflects an unfavourable
response, whereas for a positive statement, agreement represents a favourable response.
Accordingly, a ‘strongly agree' response to a favourable statement and a 'strongly disagree’
response to an unfavourable statement would both receive scores of 5.2 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 cach car manufacturer is caleulated, A respondent
will have the most favourable attitude towards a car manufacturer 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. [t is easy to construct and administer, and
respondents readily understand how to use the scale, making it suitable for Internet

Instructions

Listed below ara differant beliefs about Renault cars. Please indicate how strongly vou agree or dissgres

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

1 = Strongly disagree, 2 = Disagree, 3 = Nejther agree nor disagree, 4 = Agree, 5 = Strongly agree
Strongly | Disagree Neither Adres Strongly
disagree agree nor agres

disagnee

1 Renault produces high-gualiy 1 24 3 4 5
cars

2 Renault has poor after-sales 5 o 3 4 5
sepica

3 |like to visit Renault dealerships i 2 3 4

4 Renault does not offer a pood 1 ol 3 44 5
range of oplional axtras for its
Cafs

5 The credit terms at Renault il 2 3 44 5
dealerships are temible

& Renault is the embodiment of 1/ 2 3 4 B
European excellence in car
manufacturing

7 | do not like Renault 1 2 = Ay &
advertising

8 Renault has an excelient i 2 3 A4 5
salection of car types

9 The price of Renault cars is fair AL 2 3 4 5
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Semantic differential
scale

350

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 rellect upon cach 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 "horing” and “exciting’®® We illustrate this scale in Figure
12.8 by presenting a respondent’s evaluation of Formula One racing on five attributes.

The respondents mark the blank that best indicates how he or she would describe the
object being rated.” Thus, in our example, Formula One is evaluated as exciting, innova-
tive, safe, dynamic, though uninspiring. The negative adjective or phrase sometimes
appears at the left side of the scale and sometimes at the right. This controls 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
ona | to 7 scale. The resulting data are commonly analysed through profile analysis. 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 differences and similari-
lies 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 controversy as to whether the data
obtained should be treated as an interval scale.”” On the other hand, in cases when the
researcher requires an overall comparison of objects, such as to determine car manufac-
turer 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.™

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).” This scale is usually
presented vertically, Respondents are asked to indicate, by selecting an appropriate
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, Formula One is perceived as being prestigious but
not elitist.

Instructions

What does Formula One racing mean to you? The following descriptive scales, bounded at each end
by bipolar adjectives, summarise characteristics of the sport, Please mark X the blank that best
imdicates what Formula One means 1o you. :

Farm
Formula One is;
‘Bonng




Figure 12.9
The Stapel scale

[termised rating scala decisions

Instructions

Please evaluate how accurately each word or phrase describes Formula One racing. Select a positive
nurmibser for the phrases you think describe the spoet accurately. The more accurately you think the phrase
deseribes the sport, the larger the plus number you should choose. You should select a minus number for
the phrases you think do not describe the sport accurately. The less accurately you think the phrase
describes the sport, the larger the negative number you shoukd choose. You can select any numbar from
+5 for phrases you think are very accurate, to -5 for phrases you think are very inaccurate,

Form

Formula One
+5 45
+ax +4
+3 +3
+2 +2
+1 +1
Prestigious Eltist
i} =1
-2 -2X
—3 —
—4 —A
-5 -5

The data obtained by using a Stapel scale can be analysed in the same way as semantic dif-
ferential data. The Stapel scale produces results similar to the semantic differential.™ The
Stapel scale’s advantages are that it does not require a pretest 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.’! Nonetheless, this
scale merits more attention than it has received.

Iltemised rating scale decisions

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

The number of scale categories to use

Balanced versus unbalanced scale

Odd or even number of categories

Forced versus non-forced choice

The nature and degree of the verbal description
The physical form of the scale.

holn e W pd e

Number of scale categories

Two conflicting considerations are involved in deciding the number of scale categories 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.™ Yet there is no single optimal
number of categories. Several factors should be taken into account in deciding on the
number of categories.
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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 catepories should be used. Likewise,
the nature of the objects is also relevant. Some objects do not lend themselves to fine dis-
crimination, so a small number of categories are 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.

How the data are to be analysed and used should also influence the number of cate-
gories. 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 statistical tech-
niques, 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.™

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.* Examples of balanced and unbalanced
scales are given in Figure 12,10,

In general, in order to obtain objective data, the scale should be balanced. If the distri-
bution of responses is likely to be skewed, however, either positively or negatively, 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,

0Odd 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.**

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, I a newtral or indiffer-
ent 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.

Balanced scale Unbalanced scale

Clinigue moisturiser for men is: Clinigue molsturser for men s
Extremely gond Extremely good
Very good v Veery good v
Good Gaod
Bad Semewhat good
Very bad Bad
Extremely bad Very bad




Forced rating scale

A rating scale that forces
respondents to express an
opinion bocause a ‘'no
opinion’ or “no knowledge'
option 15 not provided.

Figure 12.11
Rating scale
configurations

Itemized rating scale decisions

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 ten-
dency 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.*

Mature and degree of verbal description

The nature and degree of verbal description associated with scale categories varies consid-
erably and can have an elfect on the responses, Scale categories may have verbal,
numerical or even pictorial descriptions. Furthermore, the rescarcher must decide
whether to label every scale category, label only some scale categories, or label only
extreme scale categories. Surprisingly, providing a verbal deseription for each category
may not improve the accuracy or reliahility of the data. Yet, an argument can be made for
labelling all or many scale categories to reduce scale ambiguity, The category 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 distribution
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 vari-
able 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.™”
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Figure 12.12
Some unigue rating
scale configurations

Thermometer scale
Instructions

Please indicate how much you ke MoDonald's 'Big Macs' by calouring in
the thermometar with your blue pen. Start &t the bottom and colour up to the
temperature that shows how much you prefer McDonakds ‘Big Macs'.

Farm Like

very muech 100
75°
50"
25
0=

Dislike

very much

Smiling face scale

Instructions

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

that best shows how much you lika it. If you did nof lika the Barbie Doll at
all, you would point to Face 1. If you liked it very much, vou would point to
Face 5. Mow tell me, how much did you like the Bartis Dodl?

100009

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, discrete lines
or units on a continuum and may or may not have numbers assigned to them. If numeri-
cal values are used, they may be positive, negative or both. Several possible configurations
are presented in Figure 12.11.

Twao unique rating scale configurations used in marketing research are the thermometer
scale and the smiling face scale. For the thermometer scale, the higher the temperature, the
more favourable the evaluation. Likewise, happier faces indicate evaluations that are more
favourable. These scales are especially useful for children.® Examples of these scales are
shown in Figure 12.12. Table 12.5 summuarises the six decisions in designing rating scales.

Table 12.5 Summary of itemised rating scale decisions

i MNumber of categories

Although there is na single, optimal number, traditional guldelines suggest that there should
be between five and ning categories

2 Balanced versus unbalanced In general, the scale should be balanced to obitain objective dala

3 0Odd or even number of
categories

If & niedtral or indifferent scale response |5 possible from at least some of the respondents,
an odd number of categories should be used

4 Forced versus unforced

In sliuations where the respondents are expacted to have no opinion, the accuracy of the
data may be improved by 8 non-forced scale

5 Verbal description

An argumant can ba made for [abelling all or many scale categories. The calegory
descriptions should be located as close 1o the response categories as possible

& Physical form

A number of options should be fried and the best one sefected
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The development and evaluation of scales

Figure 12.13

Development of &
multi-item scale

The development of multi-item rating scales requires considerable technical expertise.*
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 development
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 individu-
als. 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 quanti-
tative manner,

Data are collected on the reduced set of potential scale items from a large pretest
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 eliminated,
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 pages
357=359). 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 iterative one with several
leedback loops. ™"

A multi-item scale should be evaluated for accuracy and applicability.®! As shown in
Figure 12.14, this involves an assessment of reliability, validity and generalisability of the
scale. Approaches to assessing reliability include test—retest reliability, alternative-forms

— = Develop theary

'

Generate initial pool of ilems: theory, secondary
data and qualitatve research

,

Select a reduded set of tems based on
qualitative judgement

|

Collect data from large pre-test sampla

'

Statistical analysis

)

-— Develop punfied scale

'

Collect more data from a different sample

.

Evaluate scale reliabilty, validity
and generalisability

'

Final scala
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Figure 12.14
Scale evaluation

Measurement error
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Infarmation generated by the
MERSUEMENt Process
employed.

True score madel
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understanding the acouracy
of measurement.
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refiability and internal consistency reliability. Validity can be assessed by examining con-
tent validity, criterion validity and construct validity.

Before we can examine reliability and validity we need an understanding of measure-
ment 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 measurement or
observed score being different from the true score of the characteristic being measured
(see Tahle 12.6).

The true score model provides a framework for understanding the accuracy of meas-
urement. " According to this model,

Xo=Xp + X+ X
where X, = the observed score or measurement
X = the true score of the characteristic

X, = systematic error
X, = random error

Table 12.6 Polential sources of error in measurement

1 Other relathvely stable characteristics of the individual that influgnce the test score, such as
intalligence, social desirability and education

Shorttermm of transient personal factors, such as health, emotions and fatigue

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

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

Lack of clarity of the scale, including the instructions or the items themsehies

Mechanical factors, such as poor printing, overcrowding ftems in the guestionnalre and poor design

Administration of the scale, such as differences among Interviewers

W=~ ® | @ e | M

Analysis factors, such as differences in scoring and statistical analysis




Systematic error

An errar that affects the
measurement In 8 constant
wey and represents stable
fectors that affect the
observed score in the same
way gach time the
measurement s made.

Random error

An errar that arises from
random changes or
differences in respondents or
measurement situations.
Reliability

The extent to which 8 scale
produces consistent resuits
If repeated measuraments
are made an the
characteristic.

Test-reles! rellability

An approach for assessEiNg
reliability, in which
respondents are
administered identical sets
of scale itams at twoe
different times, under as
nearly equivalent conditions
as possible,

Alternative-forms
reliability

An approach for assessing
reliakility that requires two
equivakent farms of ha scale
to be constructed and then
the sama respondants to be
measured al two different
tirmes,

The developmeant and evaluation of scales

Note that the total measurement error includes the systematic error, Xs’ and the random
error, X,. Systematic error affects the measurement in a constant way. It represents stable
factors that affect the observed score in the same way cach time the measurement is made,
such as mechanical factors {see Table 12.6), Random error, on the other hand, is not con-
stant. It represents transient factors that affect the observed score in different ways each
time the measurement is made, such as short-term transient personal factors or situa-
tional 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.*' 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 1o
inconsistency. In contrast, random error produces inconsistency, leading to lower relialbil-
ity. Reliability can be defined as the extent to which measures are free from random error,
X, If X, = 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 different
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—retest,
alternative-forms and internal consistency methods.

In test—retest 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 coellicient (see
Chapter 20). The higher the correlation coefficient, the greater the reliability.

Several problems are associated with the test-retest approach to determining reliability.
First, it is sensitive to the lime interval between testing. Other things being equal, the
longer the time interval, the lower the reliability. Second, the initial measurement may alter
the characteristic being measured. For example, measuring respondents’ attitude towards
low-aleohol beer may cause them o become more health conscious and to develop a more
positive attitude towards low-alcohol beer. Third, it may be impossible to make repeated
measurements {e.g, 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 sub-
sequent measurements, 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
respondent’s attitude more positive. Finally, the test—retest reliability coefficient can be
inflated by the correlation of cach 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—retest correlations because of the high correlations between the same
scale items measured at different times even though the correlations between different
scale items are quite low. Because of these problems, a test—retest approach is best applied
in conjunction with ather approaches, such as alternative-forms reliability,*!

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
le.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.*

The two forms should be equivalent with respect to content, Le. 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
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Internal consistency
reliability

An approach for assessing
the intamal consistency of a
set of items, where several
Items are summated in order
to form a total score for the
srale,

Split-hall reliability

A form of intermal
consistency reliability in
which the items constituting
the scale are divided into two
halwes and the resulting half
gCoras are comelated.

Coefficient alpha

A measure of internal
consistancy reliability that is
the average of all possible
splithalf coefficients
resulting from different
splittings of the scale items.

Validity

The extent to wiich 8
measuremeant reprasants
characteristics that exist in
the phenomenon under
Imvestigatian.

Content validity

A type of validity, sometimes
called face validity, thal
consists of 8 subjective but
systematic evaluation of the
representativeness of the
content of @ scale for the
IreEasEring task at hand,

Criterion validity

& type of validity that
eramines whether the
measuremant scale performs
as expecied in refation to
other selected variables as
rreaninglul critaria,
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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 satisfied, the two
forms may not be equivalent in content. Thus, a low correlation may reflect cither 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, cach 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 reliability 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 correla-
tions 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 problem is that the
results will depend on how the scale items are split. A popular approach to avercoming
this problem is to use the coefficient alpha.

The coefficient alpha, or Cronbach’s alpha, is the average of all possible split-half coef-
ficients resulting from different ways of splitting the scale items." This coefficient varies
from O to 1, and a value of 0.6 or less generally indicates unsatisfactory internal consis-
tency 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.
Another coefficient that can be employed in conjunction with coefficient alpha is coeffi-
cient 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, car manufacturer image is a multi-
dimensional construct that includes country of origin, range of cars, qualily of cars, car
performance, service of car dealers, credit terms, dealer location and physical layout of
dealerships. Hence, a scale designed to measure car manufacturer image could contain
items measuring cach of these dimensions. Because these dimensions are somewhat inde-
pendent, a measure of internal consistency computed across dimensions would be
inappropriate. If several items are used to measure each dimension, however, internal con-
sistency reliability can be computed for cach 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 measure-
ment error (X, = X, X; = 0, X, = 0). Researchers may assess content validity, criterion
validity or construct validity.*f

Content validity, sometimes called face validity, is a subjective but systematic evalua-
tion 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 car manufac-
turer image would be considered inadequate if it omitted any of the major dimensions
(country of origin, range of cars, quality of cars, car performance, etc.). Given its subjec-
tive nature, content validity alone is not a sufficient measure of the validity of a scale, vet it
aids in a common-sense interpretation of the scale scores. A more formal evaluation can
be obtained by examining criterion validity.

Criterion validity reflects whether a scale performs as expected in relation to other
selected variables {(criterion variables) as meaningful criteria. 1f, for example, a scale is
designed to measure loyalty in customers, criterion validity might be determined by com-



Concurrent validity

A lype of validity that is
assessad when the dala on
the scale being evaluated
and on the criterion variables
are coflected at the same
tirme:

Predictive validity

A lype of validity that is
concermed with haw well &
scale can lofecast a lulure
cribsrion

Construct validity

A type of validity that
addresses the question of
what construct or
characteristic the scale is
measuring. An attampt is
made to answear theoretical
guestions of why a scale
works and what deduotions
can be made concerning the
theory underling the scale.

Convergant validity

A measwre of construct
validity that measures the
extent to which the scale
correlates positively with
other measures of the same
Construct.

Discriminant validity

A type of construct validity
that assassas the extent to
which a measure does not
correlate with other
canstructs from which it is
supposed to differ,

Homuolegical validity

A type of validity that
assesses the relationship
between theoretical
constructs. it seeks to
canfirm significant
coerelations bebween the
canstructs as pradicted by
8 theory.

The developmeant and evaluation of scales

paring the results generated by this scale with results generated by observing the extent of
repeat purchasing. Based on the time peried 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 vari-
ables would be administered simultaneously and the results compared,

Predictive validity is concerned with how well a scale can forecast a future criterion. 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
thearetical questions about why the scale works and what deductions can be made con-
cerning the underlyving theory, Thus, construct validity requires a sound theory of the
nature of the construct being measured and how it relates to other constructs. 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. [t is not necessary that all these measurements he
obtained by using conventional scaling technigques, Discriminant validity is the extent Lo
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,
Nomuological validity is the extent to which the scale correlates in theoretically predicted
ways with measures of different but related constructs. A theoretical model is formulated
that leads to further deductions, tests and inferences.

An instance 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:"?

® 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 loyvalty and variety secking (dis-
criminant validity).

® Brands that are congruent with the individual's self-concept are more preferred, as pos-
tulated 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, X, =
X X = 0 and X, = 0. Thus, perfect validity implies perfect reliability. If a measure is
unreliable, it cannot be perfectly valid, since at a minimum X{T = XT - J"."n_ Furthermore,
systematic error may also be present, i.e., X; # 0. Thus, unreliability implies invalidity. If a
measure is perlectly reliable, it may or may not be perfectly valid, because systematic error
may still be present (X, = X, + X,). In other words, a reliable scale can be constructed to
measure ‘customer loyalty’ but it may not necessarily be a valid measurement of ‘customer
loyalty' Conversely, a valid measurement of ‘customer lovalty” has to be reliable, Reliability
is a necessary, but not sufficient, condition for validity.
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Generalisability

Generalisability refers to the extent to which one can generalise from the observations 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 generalisation. 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 collec-

gf::::::?::frﬁcha ks tion, such as mail and telephone interviews. Likewise, one may wish to generalise from a

Fasad AR sample gpi;.ﬁeg sample of items to the universe of items, from a sample of times of measurement to the

to the population as awhole.  yniverse of times of measurement, from a sample of observers to a universe of observers,
and so on.™"

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—retest correlation is concerned with whether scores obtained from a measurement
scale are generalisable to the universe scores across all times of possible measurement.
Ewven if the test—retest correlation is high, nething can be said about the generalisability of
the scale to other universes. To generalise to other universes, generalisability theory proce-
dures must be emploved,

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 mar-
keting research problem.®! Selecting an appropriate rating scale is a necessary first step in
developing a good measurement instrument; establishing statistical reliability and validity
through a multi-step testing and retesting process should be accorded the highest priority
in selecting a scale. A good rating scale should have the following characteristies:™

Minimal response bias

Respondent interpretation and understanding
Discriminating power

Ease of administration

Ease of use by respondents

Credibility and usefulness of results,

As a general rule, using the scaling technique that will yield the highest level of informa-
tion feasible in a given situation will permit using the greatest variety of statistical
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 evaluate
directly the constructs that the researcher believes to comprise the object of study, e.g. the
cognitive state of customer satisfaction. In contrast, mathematical scaling techniques allow
rescarchers Lo infer respondents’ evaluations of the constricts of the object of study. These
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International marketing research

evaluations are inferred from the respondents’ overall judgements. Two popular mathe-
matically derived scaling techniques are multidimensional scaling and conjoint analysis,
which are discussed in detail in Chapter 24,

International marketing research

In designing the scale or response format, respondents’ educational or literacy levels
should be taken into account.™ One approach is to develop scales that are pan-cultural,
ot 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 coun-
tries 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 Xerox™

Xerox was a name well raceived in the former Soviel Union since the lale 19605, In fact,
the act of copying documents was calied Xeroxing. 8 term coined after the name of the
company. It was a brand name people equated with quality. With the disintegration of the
Soviel Union inta the Commanwealth of Indepandent Stales, however, Xerox's sales
started to fell. The management initially considered this problem to be the intense come
patition with strong competitors such as Canon, Ricoh, Mitsubishi and Minolta. First
atlempls to make the product more competitive did not help. Subsaguently, marketing
research was undertaken to measure the image of Xerox and its competitors in Russia,
Semantic differential scales wers used, as examples of this type of scale translated well
in other countries and were thus considered pancultural. The bipolar labels usaed were
carefully tested to ensure that they had the intended semantic meaning in the Russian
contoxt.

The resulls of the study revealad that the real problem was 8 growing negative percep-
tion of Russian customers toward Xerox products, What could have gone wrong? The
problem was not with Xerox, but with several independent producers of copying machines
thal had ilegally infringed Xerox's trademark rights, With the disintegration of the Soviet
Union, the protection of these trademarks was unclear and trademark infringement kept
growing. As a result, customers developed a misconception that Xerox was selling low
quality products,

Although the semantic differential worked well in the Russian context, an alternative
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 usetul for measuring atti-
tudes 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 equivalent verbal descriptors in different
languages and cultures. The end points of the scale are particularly prone to different
interpretations. In some cultures, | 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 equivalence
of scales and measures used to obtain data from different countries. This topic is com-
plex and is discussed in some detail in Chapter 26.
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Ethics in marketing research

Researchers should not bias scales so as to slant the findings in any particular direction.
This is easy to do by biasing the wording of statements (Likert-type scales}, the scale
descriptors or other aspects of the scales. Consider, for example, the use of scale descrip-
tors. 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 rescarcher who wants lo 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 anly
mediocre will end up responding favourably. Try this yoursell, How would you rate
BMW cars on the following attributes?

Raliakility Haorrible b B 2 3 4 & G T Good
Performance Wery poor 1 2 3 e 5 -] T Good
Quality One of the worst 1 2 3 4 5 & Fi Good
Prestige Very low 1 2 3 4 & & ¥ Good

Did you find yourself rating BMW cars positively? Using this same technique, a
rescarcher can negatively bias evaluations of competitors’ products by providing a
mildly negative descriptor (somewhat poor) against a strong positive descriptor
(extremely good).

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 establish ade-
quately 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 seri-
ous cthical issues. The researcher has a responsibility to both the client and respondents
to ensure the applicability and usefulness of the scale.

Internet and computer applications

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 com-
parisons involving verbal, visual or auditory comparisons can be implemented with
ease, However, taste, smell and touch comparisons arve difficult to implement. It may
also he difficult to implement specialised scales such as the (3-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
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Summary

Summary

that best describes the respondent’s evaluation. Moreover, the scale values can be auto-
matically scored by the computer, thus increasing the speed and accuracy of processing
the data.

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 the measurement objectives, The
following example illustrates how Domine’s Pizza uses the Internet to conduct cus-
tomer surveys and uses the full range of scale types.

Primary scales help Domino’s to become a primary competitar™

Damina's Plzza bullds websiles to communicate ils image and give infarmation on its
products. It also sees its website as a8 medium to collect information on customers and
tharefore conduct marketing research. Although no pizza is sold online, the company has
a main wabsite (www.dominos.com) in addition to websites for ils local subsidianes, For
local subsidiaries, the customer is asked to fill in @ comment form on the website. This
survey helps the local team better to understand its customers' needs and better service
them. Qifferant scales are wlilised to obtain the following information:

Mame, phone number, email address (nominal scale)j.

Preference for pizza restaurants in the local area (ordinal scale),

Impressions on the service offered by Doming’s Pizza as a whole (interval scale).
Assessments on the products and price (interval scala).

Customer satisfaclion {interval scale).

Amount spent on pizza and fast foods (ratio scale).

This enables the company to measure customer satisfaction and to use that information
for a varety of purposes, including linking it 1o employee salaries,

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 nomi-
nal, 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 differ-
ence between them, The interval scale permits a comparison of the differences between
the objects. Because it has an arbitrary zero point, however, it is not meaningful to cal-
culate 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 com-
pute ratios of scale values using this scale, The ratio scale incorporates 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
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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 descrip-
tHon, and the physical form or configuration,

Multi-item scales consist of a number of rating scale items. These scales should be eval-
uated 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
reliahility include test—retest, alternative forms and internal consistency, The validity of
a measurement may be assessed by evaluating content validity, criterion validity and
construct validity,

The choice of particular scaling techniques in a given situation should be based on the-
oretical 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 determining
equivalent verbal descriptors in different languages and cultures, The misuse of scale
descriptors also raises serious ethical concerns. The researcher has a responsibility to
both the client and respondents to ensure the applicability and usefulness of scales.

Questions

1 ‘What is measurement? a | like to listen to the radic when | am revising for

2 Highlight any marketing phenamena that you feel may EXAMS

be problematic in terms of assigning numbers to Disagres Agree
characteristics of those phenomeana. i 5 2 4 5

3 Describe and illustrate, with examples, the differences b Howald are you?
between a nominal and an ordinal scale, ¢ Rank the following activities in terms of your

4 ‘What are the advantages of a ratio scale over an preference by assigning a rank from 1 1o 5 {1 =

interval scale? Are thase advantages significant?

maost preferrad, 2 = second most prelérmed, ete.):
() Reading magazines.

i i i 7
5 \What is a comparative rating scale? (i) Watching television.
6 Whal is & paired comparison? Whal are the advanlages {iii) Going 1o the cinema.
and disadvantages of paired comparison scaling? (iv) Shopping for clothes.
7 Describe the constant sum scale. How is it different ) Felmt out,
from the other comparative rating scales? What is your university/college registration
8 Identify the type of scale (nominal, ordinal, interval or number?
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ratio) used in each of the following, Give reasons for
your choice,
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e Inan average weekday, how much time do you
spend doing class assignments?
(i} Lessthan 15 minutes
(i) 151ta 30 minutes
(iily 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 semantle differentlal scale and the Likert

scale. For what purposes are these scales used?

What are the major decisions invalved in
constructing an itemised rating scale? How many

Exercises

1 You work in the marketing research department of a

firm specialising in decision support systems for the
health care industry. Your firm would like to measure
the attitudes of hospital administrators towards
decision support systems produced by your firm and
its main competitors. The attitudes would be
measured using a telephone survey. You have beean
asked to develop an appropriate scale for this
purpose. You have also been asked to explain and
justily your reasoning in constructing this scale.

Develap three comparative (paired comparison, rank
order and constant sum) scales to measure attitude
towards five popular brands of beer {e.g. Helneken,
Guinness, Carlsberg, Stella and Holsten). Administer
each scale to five students, No student should be
administered more than one scale. Note the time it
takes each student to respond. Which scale was the
easiest to administer? Which scale took the
shortest time?

I Notes

(3]

Mewell, 5. 1., "The development of 4 scile Lo medsure per

ceived corporate credibility’, fournal of Business Research
{(Tune 20410, 235 Gofton, K., ‘If it mowves measure it
Murketing | Marketing Techmgue Supplement) (4 Seplember
19971, 17; Nunnally, 1.C., Psechemetric Theory, 2nd edn ( New
Yaork: McoGraw-Hill, 1978, 3.

Subabrata, B.B., "Corporate environamentalism: the construct
and s measurement’, Journal of Business Research 535 (3]
{March 20023, 177: Stevens, 5., ‘Mathematics, measurement

11

14

15

3

Motes

scale categones should be used in an itamisad
rating scale? Why?

Should an odd or even number of categories be used
In an itemized rating scale?

How does the nature and degree of verbal description
affect the response to llemised rating scales?

What is reliability? What are the differences between
test—ratest and alternative-forms reliability?

What is validity? What is criteron validity? How is it
assessed?

How would you select a particular scaling technigue?

Develop a constant sum scale to determine
preferences for restaurants. Administer this scale to &
pilot sample of 20 students to determine their
preferences for same of the pepular restaurants in
your town or city. Basad on your pilot, evaluate the
efficacy of the scale (tems you chose, and design new
scale [tems that could be used for a full survey.

Design Likert scales fo measure the usefulness of
Renault’s website. Visit the site at (www.renault.com)
and rate it on the scales that you have developed.
After your site visit, were there any aspects of
usefulness that you had not considered in devising
your scales, what were they and why were they not
apparent before you made your site visit?

In a small group discuss tha following |ssues: A
brand could receive the highest median rank on a
rank order scale of all the brands considered and still
have poor sales’ and ‘|t really does not matter which
scaling technique you use. As long 85 your measure is
reliable, you will get the right results.

and pavchophysics, in Stevens, S, (ed.), Hawdbook of
Experimental Psychology (New York: Wiley, 19511

Maoshkovich, H.M., "Ordimal judgments in multiattnbute dec-
sion analysis,” Europeae Jorernal of Operational Research 137 (%)
116 March 2002), 625; Cook, W.IL, Kress, M. and Seiford,
LM, "On the use of prdinal data in data envelopment analy-
sig, Jourmal af the Operations] Research Society 44 (1)
|February 19933, 133-140; Barnard, ®.R. and Ehrenberg,
A5, "Robust measures of consumer brand beliefs, Journal of
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