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1.4 Scales of Measurement
Many statistical tests introduced in this book will require 
that variables in a study be measured on a certain scale of 
measurement. In the early 1940s, Harvard psychologist 
S. S. Stevens coined the terms nominal, ordinal, inter-
val, and ratio to classify scales of measurement (Stevens, 
1946). Scales of measurement are rules that describe the 
properties of numbers. These rules imply that the extent 
to which a number is informative depends on how it was 
used or measured. In this section, we discuss the extent 
to which data are informative on each scale of measurement. In all, scales of 
measurement are characterized by three properties: order, difference, and ratio. 
Each property can be described by answering the following questions:

1. 	 Order: Does a larger number indicate a greater value than a smaller 
number?

2. 	 Difference: Does subtracting two numbers represent some meaningful 
value?

3. 	 Ratio: Does dividing (or taking the ratio of) two numbers represent 
some meaningful value?

Table 1.1 gives the answers to the questions for each scale of measure-
ment. In this section, we begin with the least informative scale (nominal) 
and finish with the most informative scale (ratio).

Scales of measurement  are 
rules for how the properties of 
numbers can change with different 
uses.

Nominal scales  are 
measurements in which a 
number is assigned to represent 
something or someone.

FYI
Nominal scales represent  

something or someone, and are  

often data that have been coded.

Property

Scale of Measurement

Nominal Ordinal Interval Ratio

Order No Yes Yes Yes

Difference No No Yes Yes

Ratio No No No Yes

TABLE 1.1  Scales of Measurement

The four scales of measurement and the information they provide concerning the order, difference, 
and ratio of numbers.

Nominal Scales
Numbers on a nominal scale identify something or someone; they provide 
no additional information. Common examples of nominal numbers include 
ZIP codes, license plate numbers, credit card numbers, country codes, tele-
phone numbers, and Social Security numbers. These numbers simply iden-
tify locations, vehicles, or individuals and nothing more. One credit card 
number, for example, is not greater than another; it is simply different.

In science, values on a nominal scale are typically categorical variables 
that have been coded—converted to numeric values. Examples of nomi-
nal variables include a person’s race, sex, nationality, sexual orientation, 


