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Testing the Interaction
The hypothesis test for the combination of levels of two factors is called 
an A × B interaction test, where each letter refers to one factor (A or B). 
The interaction test determines whether group means at each level of one 
factor significantly change across the levels of a second factor. To put it 
another way, a significant interaction indicates that differences in group 
means across the levels of one factor depend on which level of the second 
factor you look at. In a table summary, such as that given in Table 14.7, we 
compare the variance of cell means.

To compute the test statistic for an interaction, we place the between-
groups variance for the combination of levels for two factors (the cell 
means) in the numerator and the error variance in the denominator. We 
again measure the variance as a mean square (MS). The test statistic for the 
A × B interaction test is
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FYI
The interaction reflects  

differences between cell  

means in a table summary.

TABLE 14.9

A significant interaction indicates that group means at each level of one factor significantly change across the levels of a second factor. For the inter-
action in a two-way ANOVA, we analyze cell or group means inside the table.

Factor A 
(Studied for Quiz)

1 
(No)

2 
(Yes)

Factor B 
(Attendance)

1
(Low)

MA1B1 
=  2.0 MA2B1 

=  3.0  MB1 
=  2.5

2 
(High)

MA1B2 
=  4.0  MA2B2 

= 5.0  MB2 
=  4.5

MA1 
=  3.0 MA2 

=  4.0  

Interaction of Factor A at B2. 
If significant, we state that among 
students with high attendance, those 
who did study scored higher. 

Interaction of Factor A at B1. 
If significant, we state that among 
students with low attendance, those 
who did study scored higher.

Interaction of Factor B at A1. If 
significant, we state that among students 
who did not study, those with high 
attendance scored higher.

Interaction of Factor B at A2. 
If significant, we state that among 
students who did study, those with 
high attendance scored higher. 

Interaction


