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Hypothesis Testing for Independence
We now have the components we need to use the chi-square test for independ-
ence to evaluate the null hypothesis. We will continue with Example 17.2 
and follow the four steps to hypothesis testing.

Example 17.2 continued

In Example 17.2, we are testing the relationship between type of counseling (family, 
individual) and counseling outcome (completion, premature termination). Table 17.12 lists 
the observed and expected frequencies (given in parentheses) for Example 17.2. Using 
the values in Table 17.12, we will apply the four steps to hypothesis testing to compute a 
chi-square test for independence at a .05 level of significance.

TABLE 17.11

Frequency Expected (fe)

Outcome

Completion Premature Termination 

Type of Counseling

Family 16.38 — 34

Individual — — 76

53 57 N = 110

The degrees of freedom are the number of cells that are free to vary. In a 2 × 2 chi-square, once we compute the expected frequency of one cell, the 
remaining cells are not free to vary—they must sum to the row and column totals. Hence, df = 1 for a 2 × 2 chi-square.

Step 1: State the hypotheses. The null hypothesis states that the two categorical 
variables are independent or not related. The alternative hypothesis states that the two 
variables are dependent or related.

H0:	� The type of counseling and outcome of counseling are independent or not 
related. The observed frequencies will be equal to the expected frequencies in 
each cell.

H1: 	� The type of counseling and outcome of counseling are dependent or related. The 
observed frequencies will not be equal to the expected frequencies in each cell.

The Degrees of Freedom

TABLE 17.12

Outcome

Completion Premature Termination 

Type of 
Counseling

Family 22 (16.38) 12 (17.62) 34

Individual 31 (36.62) 45 (39.38) 76

  53 57 N = 110

The expected frequencies are given in parentheses.

The Observed Frequencies and the Expected Frequencies 
for Example 17.2


