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A nonparametric test has the following three characteristics that distinguish 
it from a parametric test:

1.	 Nonparametric tests can be used even when we do not make infer-
ences about parameters in a population, although they can be used 
to test hypothesized relationships in a population.

2.	 Nonparametric tests do not require that the data in the population be 
normally distributed. Because the data can have any type of distribu-
tion, nonparametric tests are often called distribution-free tests.

3.	 Nonparametric tests can be used to analyze data on a nominal or 
ordinal scale of measurement.

In this chapter, we introduce the chi-square (x2) test (pronounced “kie-
square”), which is used to test hypotheses about the discrepancy between 
the observed and expected frequencies in different nominal categories. Table 
17.1 shows the basic setup of such a test, with a single count or frequency 
being recorded in each group or at each level of the categorical variable. 
This test can be used to test hypotheses about a single categorical variable or 
about two categorical variables observed together. Each type of chi-square 
test is introduced in this chapter.

17.2 The Chi-Square Goodness-of-Fit Test
When we record a single count at each level of a single categorical variable, 
we use the chi-square goodness-of-fit test. This type of test was illustrated 
in Table 17.1. In Table 17.1, the categorical variable was the product, and 
there were two levels (with cartoon, without cartoon). If children did not 
prefer one product to the other, then we would expect half to choose each 
product, meaning that out of 30 children, we would expect 15 children 

The chi-square (χ2) test  is a 
statistical procedure used to test 
hypotheses about the discrepancy 
between the observed and 
expected frequencies for the levels 
of a single categorical variable or 
two categorical variables observed 
together.

The chi-square (c2) goodness-
of-fit test  is a statistical 
procedure used to determine 
whether observed frequencies 
at each level of one categorical 
variable are similar to or different 
from the frequencies we expected 
at each level of the categorical 
variable.

FYI
The chi-square test is a 

nonparametric test that measures 

counts or frequencies in different 

categories.

FYI
A chi-square goodness-of-fit  

test indicates how well a set  

of observed frequencies fits  

with what was expected.

Product

With Cartoon Without Cartoon

Frequency observed 20 10

One categorical variable (product) with two 
levels (with, without cartoon).

Of the 30 children sampled, 
20 chose the product with 
the cartoon.

Of the 30 children sampled, 
10 chose the product without 
the cartoon.

TABLE 17.1

A single count or frequency is recorded in each category.

The Count or Frequency of 30 Children Choosing one of 
Two Products


