Chapter 12: Measurement: Scaling, Reliability, and Validity
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Measurement is the assignment of numbers or other symbols to characteristics (or attributes) of objects
according to a prespecified set of rules. Now that we have learned how to operationally define (or
operationalize) a concept (or variable), we need to assign humbers (or other symbols) to it in some
manner. Note that it is important that the rules for assigning numbers to characteristics (attributes) of
objects should be standardized and applied in a consistent manner.

Four Types of Scales

Measurement means gathering data in the form of numbers. To be able to assign numbers to attributes
of objects we need a scale. A scale is a tool or mechanism by which individuals are distinguished as to
how they differ from one another on the variables of interest to our study. Scaling involves the creation
of a continuum on which our objects are located.
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There are four basic types of scales: nominal, ordinal, interval, and ratio. The degree of
sophistication to which the scales are fine-tuned increases progressively as we move from the
nominal to the ratio scale. That is, information on the variables can be obtained in greater detail
when we employ an interval or a ratio scale than the other two scales. As the calibration or fine-
tuning of the scale increases in sophistication, so does the power of the scale.
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Nominal Scale: 4ew) Guulial)

A nominal scale is one that allows the researcher to assign subjects to certain categories or
groups. For example, with respect to the variable of gender, respondents can be grouped into
two categories - male and female. These two groups can be assigned code numbers 1 and 2.

The subject’s categories should be mutually exclusive, and collectively exhaustive.
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The information that can be generated from nominal scaling is the calculation of the percentage

(or frequency) of males and females in our sample of respondents.
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Example

Your gender Your Department

___Male ___Production
__ Sales

__ Female __Accounting
__ Economics
__Finance
__Personal
__ Other

Ordinal scale 4w Al (uulial)

An ordinal scale not only categorizes the variables in such a way as to denote differences among
the various categories, it also rank-orders the categories in some meaningful way. With any
variable for which the categories are to be ordered according to some preference, the ordinal
scale would be used. The preference would be ranked (e.g., from best to worst; first to last) and
numbered 1, 2, and so on.
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Rank the following five characteristics in a job in terms —most important item as 1, the next in importance as 2, and
of how important they are for you. You should rank the  so on, until you have ranked each of them 1, 2, 3, 4, or 5.

Job characteristic Ranking of importance

The opportunity provided by the job to:

Interact with others —
Use a number of different skills. —
Complete a whole task from beginning to end. —
Serve others. —
Work independently. —
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We can now see that the ordinal scale provides more information than the nominal scale. The
ordinal scale goes beyond differentiating the categories to providing information on how
respondents distinguish them by rank-ordering them. Note, however, that the ordinal scale does
not give any indication of the magnitude of the differences among the ranks.

Example
* Ranking: (1%, 2", 31, ) are ordinal scale measurement

= Level of agreement: (No, Maybe, Yes) are ordinal scale measurement
= Political Orientation: (Left, Center, Right) are ordinal scale measurement

Interval scale 4 sidl) (ulial)

An interval scale allows us to perform certain arithmetical operations on the data collected from
the respondents. Whereas the nominal scale allows us only to qualitatively distinguish groups by
categorizing them into mutually exclusive and collectively exhaustive sets, and the ordinal scale
to rank-order the preferences, the interval scale lets us measure the distance between any two
points on the scale.
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S EXAMPLE

Indicate the extent to which you agree with the follow-  appropriate number against each, using the scale giv
ing statements as they relate to your job, by circling the  below.

Neither Agree Nor
Strongly Disagree Disagree Disagree Agree Strongly Agree
1 2 3 4 <)

The following opportunities offered by the job are very important to me:

a. Interacting with others

b. Using a number of different skills

c. Completing a task from beginning to end
d. Serving others

e. Working independently
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The interval scale taps the differences, the order, and the equality of the magnitude of the
differences in the variable. As such, it is a more powerful scale than the nominal and ordinal
scales, and has for its measure of central tendency the arithmetic mean. Its measures of
dispersion are the range, the standard deviation, and the variance.
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Example

= Days of the month in calendar are interval scale measurement
= Time of days on a 12-hour clock are interval scale measurement

Ratio scale 4sd) (uuliall

The ratio scale overcomes the disadvantage of the arbitrary origin point of the interval scale, in
that it has an absolute (in contrast to an arbitrary) zero point, which is a meaningful
measurement point.
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The ratio scale not only measures the magnitude of the differences between points on the scale
but also taps the proportions in the differences. It is the most powerful of the four scales because
it has a unique zero origin (not an arbitrary origin) and subsumes all the properties of the other
three scales.
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The weighing balance is a good example of a ratio scale. It has an absolute (and not arbitrary)
zero origin calibrated on it, which allows us to calculate the ratio of the weights of two
individuals. For instance, a person weighing 250 pounds is twice as heavy as one who weighs
125 pounds. Note that multiplying or dividing both of these numbers (250 and 125) by any given
number will preserve the ratio of 2:1. The measure of central tendency of the ratio scale may
be either the arithmetic or the geometric mean and the measure of dispersion may be either
the standard deviation, or variance, or the coefficient of variation.
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Some examples of ratio scales are those pertaining to actual age, income, and the number of
organizations individuals have worked for.

Example

How many other organizations did you work for before joining this system? _
How many retail outlets (a3l &l &as) do you operate?

Gender can be measured only on the nominal scale, while others, such as temperature, can
measured on nominal scale (high /low), or ordinal scale (hot / medium /low), or the interval scale
through the thermometer.
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Exercise:
Develop and name the type of measuring instrument you would use to tap the following:
A. Which brands of smoke are consumed by how many individuals.

Nominal scale will be used.

The brand of smoke is consumed:
LM

Marlboro

Parliament

Gauloises

Rothmans

other (specify)

0O O O O O O

B. Among the three types of exams - multiple choice, essay type, and a mix of both - , which is the
one preferred most by students.

An ordinal scale will be used for this.

Rank your preferences for the types of exams below. For the most preferred one, place 1 beside
the item, for the next preferred, 2, and the least preferred, 3.

Multiple Choice Exams

Essay type Exams

Mix of multiple choice and Essay questions

C. To what extent do individuals agree with your definition of accounting principles.

This will be tapped on an interval scale.

Use the following scale to respond to the item below:

Strongly Disagree Disagree Neither Agree nor  Agree Strongly
Disagree Agree

1 2 3 4 5

To what extent do you 1 2 3 4 5

agree with my definition of
Accounting Principles as
described below?
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D. How much people like an existing organizational policy?

Interval-scaled item as below.

For the item below, circle the appropriate number, using the scale below

Very Much b some Extent Neither Like Somewhat Dislike Intensely
nor Dislike Dislike

1 2 3 4 5

How much do you 1 2 3 4

like the existing

organizational

policy?

E. The age of employees in an organization.
Ratio scale
What is your age?
F. The number of employees in each of the 20 departments of a company.
Ratio scale

How many employees in your department?
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