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If we assume that the decision for Study 1 reflects a true effect in the population, then the 
observed power of this study is .99. The power increased compared to an analysis using 
the between-subjects design. We now expect 99% of the samples we select to detect 
this effect and show a significant result. The within-subjects design is more powerful than 
the between-subjects design when changes in the dependent variable are consistent 
across groups.

Within-subjects design (low consistency): Suppose we also compute the one-way within-
subjects ANOVA for Study 2. In Study 2, changes in the dependent variable are not 
consistent. For example, Subject D increased from 0 to 2 to 5, but Subject B showed no 
change. Because the group means are the same as those in Study 1, the numerator will 
be the same. However, when changes in the dependent variable are not consistent across 
groups, most of the error variation is attributed to the within-groups source of error (see 
Figure 13.10). Table 13.13 shows that the one-way within-subjects ANOVA for Study 2 
will result in a much smaller value of the test statistic compared to the test statistic we 
computed in Study 1. The decision in Study 2 is to retain the null hypothesis; the variance 
between groups is not significant.

FYI
The within-subjects design  

is more powerful than the  

between-subjects design when 

changes in the dependent variable 

are consistent across groups.

TABLE 13.12

The completed F table for Study 1 using a one-way within-subjects ANOVA. Notice that SS within 
groups is small because most of the variation attributed to error was attributed to between-persons 
variation. Values for within-groups error are given in bold.

Source of Variation SS df MS Fobt

Between groups 12.50   2 6.25 25.00*

Between persons 8.25   3 2.75

Within groups (error) 1.50   6 0.25

Total 22.25 11

Within-Subjects Design (high consistency)

Total Error Variation
Attributing Error

(inconsistent responding)

SSE = 9.75

Within Groups:
SSE = 8.83

Between Persons:
SSBP = 0.92

When there is inconsistent responding, most of the error variation is attributed to the within-groups or 
error source of variation.

FIGURE 13.10 Error Variation for Study 2 Using a Within-Subjects Design


