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13.2 Sources of Variation and the Test Statistic
In this chapter, we use the one-way within-subjects ANOVA to conduct a 
hypothesis test. We use the same test statistic for any one-way ANOVA. 
Whether we observe different (between-subjects) or the same (within- 
subjects) participants in each group, the test statistic is still the variance 
between groups divided by the variance within groups (or error). We will 
compute variance as a mean square (MS), same as we did in Chapter 12. The 
test statistic has a general form:
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To work with this test statistic, we again have to locate the sources of 
variation (introduced in this section), and we need to determine the degrees 
of freedom (in Section 13.3). The number of sources of variation and the 
calculations of the degrees of freedom are slightly different for the within-
subjects design compared to the between-subjects design. As illustrated in 
Figure 13.2, the three sources of variation in the one-way within-subjects 
ANOVA are between-groups, within-groups, and between-persons variation.

Between-Groups Variation
In the one-way within-subjects ANOVA, we still compute the variance of 
group means. The variation of group means is called between-groups vari-
ation, as illustrated in Table 13.1 for Groups A, B, and C. This variance, or 
mean square, is computed and placed as the numerator of the test statistic 
for the one-way within-subjects ANOVA, just as it was using the one-way 
between-subjects ANOVA (see Chapter 12).
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One sample of participants is selected from the population, and participants are observed in each 
group or at each level of a factor.

FIGURE 13.1 The Within-Subjects Design


