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Table 14.1    Summary of Nonparametric Tools

χ2 Goodness-of-Fit 
χ2 test of 

independence
Spearman 
correlation

Mann Whitney  
U Test

When to Use One nominal variable Two nominal variables Ordinal variables Ordinal outcome 
variable

What It Does Tests how well observed 
frequencies in a sample 
match/fit expected 
patterns of frequencies 
in the population

Tests differences in 
frequencies on two 
between-group variables

Correlates rank-
ordered data

Tests two-group 
differences on an 
ordinal dependent 
(outcome) variable

The second situation in which we need nonparametric tools is if either the independent (or predictor) 
variable or the dependent (or outcome) variable is measured on an ordinal scale. Remember that by “ordinal” 
we mean “ranked” data. For instance, in some graduate-level programs, they do not assign numerical grades, 
but rather, they assign class rankings. To be able to draw conclusions from such data, we cannot use any of our 
parametric tools.

Finally, we use nonparametric tools with particularly small sample sizes and when the population being 
studied is from a non-normal distribution (i.e., is from a skewed distribution; see Chapter 5 for a quick 
refresher on skewed distributions and examples of data distributions that tend to be skewed). For example, 
a medical researcher or clinical psychologist studying a rare disease may need to use a nonparametric tool 
because almost by definition, a “rare” disease implies a small sample size.

Just as there are many types of parametric tools, there are many types of nonparametric tools. As with para-
metric tests, each nonparametric tool has a specific purpose, depending on the type of data we have to work 
with. Four nonparametric tools are summarized in Table 14.1. We will discuss each one in this chapter. For each 
statistical tool we discuss, we will understand when to use it, how to calculate and interpret it, and then how to 
generate it with the help of SPSS.

CHI-SQUARE (χ2) TESTS

As you saw in Table 14.1, there are two types of what are called chi-square (pronounced “k-eye square”) tests: 
the goodness-of-fit test and the test of independence. We will discuss each one starting momentarily. But first, 
just as there are assumptions with all parametric tests, there are assumptions of the chi-square tests. First, 
scores must be independent; that is, one score cannot influence or determine another score. Second, we gener-
ally want at least five people in each group of the analysis. Finally, data are collected on a nominal scale; that 
is, data are categorical.

Chi-Square (χ2) Goodness-of-Fit Test
We use the chi-square test for goodness of fit when we have one nominal outcome variable. By “goodness of 
fit,” we are testing to learn whether nominal data from a sample fit the population distribution. If there is a 
“good fit,” then we will fail to reject the null hypothesis. To reject the null hypothesis, we need a “bad fit” 
between our sample data and the population.


