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Error Variation
Two sources of variation also are measured but cannot be attributed to hav-
ing different groups: the between-persons variation and the within-groups 
variation. We call these sources of variation “error” because they have noth-
ing to do with mean differences between groups. Each source of error is also 
shown in Table 13.1.

The between-persons variation is associated with the differences 
between person means averaged across groups. When different participants 
are observed in each group (between subjects), individual differences, or 
the unique characteristics of participants in each group, may systematically 
vary across groups. In the between-subjects design, then, this is an impor-
tant source of error to account for. However, in a within-subjects design, the 
same, not different, participants are observed in each group. Hence, the indi-
vidual differences in participant characteristics are the same in each group—
because the same participants are observed in each group. In a within- 
subjects design, then, we can assume that any differences in the character-
istics of participants across groups are the same. For this reason, between- 
persons variation can be measured and then removed from the error term in 
the denominator of the test statistic.

The remaining source of error is within-groups variation. While the 
same participants are observed in each group, different participants are still 
observed within each group. This source of variation is measured, and its 

FYI
There are two sources of error 

variation in the one-way within-

subjects ANOVA: one associated 

with observing different participants 

in each group (within groups) and 

one associated with observing the 

same participants across groups 

(between persons).

The between-persons 
variation  is the variance 
attributed to the differences 
between person means averaged 
across groups. Using a within-
subjects design, the same 
participants are observed across 
groups, so this source of variation 
is removed from the error term 
in the denominator of the test 
statistic for the one-way within-
subjects ANOVA.
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The total variation measured in a one-way within-subjects ANOVA is the sum of three sources of varia-
tion: between-groups, between-persons, and within-groups variation. 

FIGURE 13.2 Variation in a One-Way Within-Subjects ANOVA


