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associated with the variance of group means in each cell (the cell means in 
Table 14.7). This source of variation is called an interaction, and this is the 
third source of between-groups variation:

3.	 The interaction of Factors A and B, called the A × B interaction

In an analysis of variance, we want to decide whether group means signif-
icantly vary. In the two-way between-subjects ANOVA, there are three ways 
that the group means can vary (in the rows, columns, and cells). Therefore, 
we must compute three hypothesis tests: one for each source of between-
groups variation. We make two main effect tests (one for Factor A and one 
for Factor B) and one interaction test (one for the combination of levels for 
Factors A and B). The within-groups (or error) variation is the denominator 
for each test. The test statistic for each test is described here.

An interaction  is a source of 
variation associated with the 
variance of group means across 
the combination of levels of two 
factors. It is a measure of how cell 
means at each level of one factor 
change across the levels of a 
second factor.

FYI
There are four sources of  

variation in a two-way between-

subjects ANOVA: two main  

effects, one interaction, and  

error (within groups).
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The within-groups (or error) variation is associated with differences in participant scores within each cell, 
which has nothing to do with differences attributed to having different groups. The other three sources 
of variation are associated with differences between group means: one for Factor A (main effect), one for 
Factor B (main effect), and one for the combination of levels for Factors A and B (interaction).

TABLE 14.7 A Crosstabulation Illustrating the Sources of Variability in 
the Two-Way Between-Subjects ANOVA


