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One source of variation is associated with differences in participant 
scores within each group (located in the cells of a table summary). This var-
iation, called within-groups variation, is also called error because it cannot 
be attributed to differences between group means. This is the same error 
variation measured for the t tests and one-way ANOVAs. Table 14.7 shows 
that this source of variation is located in the cells of a table summary for 
a 2 × 2 between-subjects ANOVA with n = 5 participants in each group. 
Because participants in each cell experience the same treatment, differences 
in participant scores in each cell or group cannot be attributed to differences 
between group means. As it is for the t tests and one-way ANOVAs, this 
source of error is placed in the denominator of the test statistic. The test 
statistic for the two-way between-subjects ANOVA follows the same general 
form used for the one-way ANOVAs:

Fobt
variance between groups

error variance
= .

Three between-groups sources of variation, or three ways that group 
means can be compared, are also shown in Table 14.7. Each set of group 
means is a source of variation that can be measured. We can measure the 
variation of group means across the levels of Factor A (the column means in 
Table 14.7) and across the levels of Factor B (the row means in Table 14.7). 
These sources of variation are called main effects, and each is a source of 
between-groups variation:

1.	 Main effect of Factor A

2.	 Main effect of Factor B

Notice also that we can compute the mean at each combination of 
levels for each factor or in each cell. The third between-groups variation is 

A main effect  is a source of 
variation associated with mean 
differences across the levels of a 
single factor.

In the two-way ANOVA, there are 
two factors and therefore two main 
effects: one for Factor A and one 
for Factor B.
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There are three sources of variation between groups and one source of error (within groups).

The Different Sources of Variation in the Two-Way 
Between-Subjects ANOVA


