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How do sociologists use chi-square tests of independence? 
 

The chi-square test of independence is one of many statistical techniques available to sociologists. 
We discussed how the chi-square test is appropriate for determining whether two nominal and/or 
ordinal variables are independent of one another. We also discussed that chi-square tests tell us 
whether the differences we observed are significant - that is, not by chance. 
 
So how do sociologists use chi-square tests? 
 
Did religiosity play into the 2016 Presidential Election? 

 
 
 
 
Many commentators have discussed the role of gender and race in the 
2016 presidential election, but what about religiosity? Data from Pew 
Research Center (Smith, Martínez, Posts, & Bio, 2016) shows a general 
trend in which those who attended religious services more often were 
more likely to vote for Trump. But is there truly a relationship between 
attending worship services and voting? Or is this pattern by chance? 
 
 
 

What is the independent variable? Is it nominal, ordinal, interval, or ratio? 
 
What is the dependent variable? Is it nominal, ordinal, interval, or ratio? 
 
Based on your answers, is a chi-square test appropriate? 

 
Pew researchers collected this data because they thought frequency of attending worship services 
(the independent variable, ordinal) might be related to voting preference (the dependent variable, 
nominal, specifically binary or dummy).  Because both of these variables are categorical, a 1

chi-square test could be used to determine if they are independent of one another. 
 

What is the null hypothesis for this test? 
 
What is the alternative hypothesis for this test? 
 

1 We could imagine the opposite causal direction: because one voted for Trump, one feels compelled to go to 
religious services. Arguing for this causal relationship would necessitate a compelling story. Of course, which 
variable causes which is not relevant to the chi-square test for independence. 
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The null hypothesis for this test (and every other chi-square test for independence) is that the two 
variables - frequency of attending worship services and voting preference - are independent of one 
another. The alternative hypothesis is that they are not independent. The test gives a chi-square 
statistic of 12.7 (with degrees of freedom equal to 3) and a p-value of 0.005.  2

 

How would you interpret this chi-square statistic? 
 

 
Because p < 0.050, the test indicates that we can reject the null hypothesis. This means that 
frequency of attending worship services was not independent of voting preference in the 2016 
election. 
 

What limitations does this data or data analysis have? 
 

 
Of course, this test ignores with 
which religion respondents 
identify, which might play an 
even bigger role in voting 
preference than frequency of 
attendance at religious 
services. Judging from this 
table - note that Hispanic 
Catholics, Jews, and people of 
other faiths voted for Clinton at 
higher rates - this may be the 
case. The chi-square test for 
independence ignores this. We 
will have to turn to another 
statistical technique - 

regression - to “control for” or net out the effects of other variables, like religious affiliation, in our 
analyses. 
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2 In my calculation of this test, I simply converted the percentages in the Pew data to frequencies. 
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