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If we assume that these results reflect a true effect in the population, then the observed 
power of each study is .72. We expect 72% of the samples we select to detect this effect 
and show a significant result using the between-subjects design. How does this power 
compare to the power of the within-subjects design? We will answer this question here.

Within-subjects design (high consistency): If we observed the same subjects in each 
group, then each study would be a within-subjects design, and we would compute a 
one-way within-subjects ANOVA. For both studies, the variance attributed to having 
different groups is the same because the group means are the same. The variance in the 
numerator, then, will be the same for both studies. However, the value of each measure 
of error variation (between persons and within groups) will depend on the consistency of 
subject responses in each group.

Consistency refers to the extent to which the dependent variable (number of lever presses 
in this example) changes in an identifiable or predictable pattern across groups. Let us look 
at Study 1. Table 13.10 shows that responses in Study 1 always increased as the reward 
increased. Subject A increased from 2 to 3 to 4; Subject D from 0 to 2 to 4. There is high 
consistency in subject responses across groups. When changes in the dependent variable 
are consistent across groups, most of the error variation is attributed to the between-persons 
source of variation, as shown in Figure 13.9. Table 13.12 shows that the one-way within-
subjects ANOVA for Study 1 will result in a very large value of the test statistic. The decision 
in Study 1 is to reject the null hypothesis; the variance between groups is significant.

Total Error Variation
Attributing Error

(consistent responding)

SSE = 9.75

Within Groups:
SSE = 1.50

Between Persons:
SSBP = 8.25

When there is consistent responding, most of the error variation is attributed to the between-persons 
source of variation.

FIGURE 13.9

Source of Variation SS df MS Fobt

Between groups 12.50   2 6.25 5.79*

Within groups (error)   9.75   9 1.08

Total 22.25 11

TABLE 13.11

The completed F table for Study 1 and Study 2 using a one-way between-subjects ANOVA. Both 
studies will result in the same F table because the individual scores and the group means are the same 
for each group. Values for within-groups error are given in bold.

Between-Subjects Design

Error Variation for Study 1 Using a Within-Subjects Design


