
Hypothesis Testing:  χ2 Test for Independence
Goals:

• Review what it means for two “events” to be independent

• Perform a Chi-Square test for independence

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Sample Context

Probability Review
Independence:  How did we 
show that two “events” are 
independent when we 
studied probability?

You are a professor researching child development.  You are interested in whether 
there is an association between the education level of the parents and the attention 
span of a child when listening to a story being read.  You gather a random sample 
of 300 children ages 6-8.  For each child, you record the highest degree held by one 
or both of the parents.  You read a story to the child, and your team and analyzes 
video footage according to a rubric to determine the attention level of the child 
during the story.   You gather the following data.

Question:  Are the events “A child's parent has a bachelor's degree” and “A 
child is determined to have an attention level 2” independent?

Question:  If these two events were independent, what would the “count” in the 
cell where the two events overlap have to be?

Notice anything?

Chi-square test We could do a single hypothesis test for each possible paring of similar “events” , 
but this brings up the same problems we had before with performing multiple 
hypothesis tests.  It would be better to test them all at once to see if there appears to 
be a significant difference as a whole.  This, again, is the context for a chi-square 
test.

High school 
or equivalent

Associates degree
or equivalent

Bachelor's 
degree
or equivalent

Master's degree 
or equivalent

Doctorate or 
equivalent

Attention level 3 32 41 51 35 18

Attention level 2 28 31 18 7 5

Attention level 1 9 9 8 5 3



χ2 Test for Independence

Note:  For this test, the actual 
calculations will look identical 
compared to the test for 
homogeneity of proportions.  One 
big clue that this is a test for 
independence (rather than for 
homogeneity) is that there is 
one group that was sampled, and 
two aspects (categorical variables) 
are recorded for each subject.

Step 1:  Name the inference 
procedure.  Write the null and 
alternate hypothesis in words and 
in symbols

Step2:  Verify the underlying 
assumptions and conditions

Step 3:  Carry out the test

Step 4:  State your conclusion in 
context

Is there evidence, at a 5% significance level, that there is an association between the 
education level of the parents and the attention span of a child when listening to a 
story being read?

High school 
or equivalent

Associates degree
or equivalent

Bachelor's 
degree
or equivalent

Master's degree 
or equivalent

Doctorate or 
equivalent

Attention level 3 32 41 51 35 18

Attention level 2 28 31 18 7 5

Attention level 1 9 9 8 5 3


