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Chi-Square (χ2) Test of Independence
With the chi-squared goodness-of-fit test, we learned that people do not express a difference in preference 
among Coke, Pepsi, and Dr. Pepper. However, might there be geographical differences in soda preference? That 
is, maybe people in a certain part of the United States prefer one type of soda, whereas people in another part 
of the country prefer a different type of soda. We could explore our data in more detail, breaking down soda 
preference by the geographic region in which respondents lived. If we did this, we would have two nominal 
variables: the soda preferred and the geographic region of the respondent. When we have two nominal vari-
ables, we use the chi-squared test of independence. By “independence,” we are looking to see whether the two 
variables (in this case, type of soda preferred and geographic location) are independent from and not dependent 
on each other. It does not matter which variable we consider to be the independent or predictor variable when 
using this tool. We simply are looking to see whether they are “independent” from each other.

Hand-calculating the χ2 test of independence

To learn whether there are geographic differences in soda preferences, we will divide our data based on the 
geographic region in which a respondent lived. For the sake of example, we will assume respondents were 

b)	 What are the degrees of freedom?

	 A: df = Number of categories – 1

	        = 2 – 1

	        = 1

c)	 What are the observed frequencies for each category?

	 A: 450 for small dogs; 550 for large dogs

d)	 What are the expected frequencies for each category?

	 A: 500 for both sizes of dogs

e)	 What is the test statistic?

	 A: χ2 = 10

f)	 What is the critical value?

	 A: 3.84

g)	 Is the test statistic statistically significant?

	 A: Because our test statistic of 10 exceeds the critical value of 3.841 our result is statistically significant. In plain 
English, it appears that more large dogs than small dogs end up at the shelter.

h)	 Write this result in APA style.

	 A: A χ2 goodness-of-fit test revealed that more large dogs than small dogs tended to end up in a shelter, χ2 (1, 
N = 1000) = 10.00, p < .05.
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