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The Degrees of Freedom
To make a decision, we compare the value of the test statistic to the critical 
value in a positively skewed chi-square distribution. The chi-square distri-
bution is a set of chi-square test statistic values for all possible samples 
when the null hypothesis is true. Figure 17.1 shows the general shape of a 
chi-square distribution. There is an entire family of chi-square distributions, 
with each distribution having specified degrees of freedom. The degrees of 
freedom for each chi-square distribution are equal to the number of levels 
of the categorical variable (k) minus 1:

df = k − 1.

The degrees of freedom reflect the number of levels of 
the categorical variable, k, that are free to vary. When 
we compute expected frequencies, the last expected 

frequency is not free to vary because it must make the 
total expected frequency equal to N (or the total number 
of participants observed in a study). Suppose, for example, 

MAKING SENSE DEGREES OF FREEDOM

To compute the test statistic, we sum the discrepancy between observed 
and expected frequencies at each level of the categorical variable. The more 
categories we observe, the more discrepancies we sum, and the larger we 
can expect the test statistic to be. For this reason, the critical value of a chi-
square test increases as the number of levels of the categorical variable, k, 
increases. Hence, as the degrees of freedom for a goodness-of-fit test (k − 1) 
increase, the critical value also increases.

The chi-square distribution  is 
a positively skewed distribution of 
chi-square test statistic values for 
all possible samples when the null 
hypothesis is true.
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FIGURE 17.1 The General Shape of a Chi-Square Distribution


