
422    Part IV:  Making Inferences About the Variability of Two or More Means

If we assume that the decision in Study 2 reflects a true effect in the population, then the 
observed power of this study is .51. We now expect only 51% of our samples to detect 
this effect and show a significant result. The test for Study 2 is now less powerful than 
the one-way between-subjects ANOVA we first computed. Hence, when changes in the 
dependent variable across groups are not consistent, the within-subjects design can 
actually be less powerful than the between-subjects design.

The power of a within-subjects design depends on the consistency of changes in the 
dependent variable because both the sum of squares and the degrees of freedom for 
error are reduced. Unless we remove a large amount of variation from the within-groups 
error term, we could actually end up with a larger mean square error in the denominator, 
making the within-subjects design less powerful than the between-subjects design. In all, 
we can state the following rules for the power of the one-way within-subjects ANOVA:

1.	 As SSBP increases, power increases.

2.	 As SSE decreases, power increases.

3.	 As MSE decreases, power increases.

1.	 The following table lists data from a hypothetical study 
measuring the time (in seconds) it takes participants to 
complete each of three tasks (easy, moderate, difficult).

Easy Moderate Difficult

9 14 15

7 9 17

10 12 16

6 8   9

7 8 13

(a) 	Are changes in the dependent variable consistent? 
Explain.

(b) 	Is this within-subjects design associated with high 
power? Explain.

2.	 What are three rules for increasing the power of a one-
way within-subjects ANOVA?

LEARNING CHECK 5

Answers: 1. (a) Yes. The dependent variable increases for each participant across groups. (b) Yes. Consistent changes in the dependent 
variable indicate that most of the error will be attributed to the between-persons source of variation. This will increase the value of the test 
statistic, thereby increasing power; 2. To increase power, increase SSBP, and decrease SSE and MSE.

TABLE 13.13

The completed F table for Study 2 using a one-way within-subjects ANOVA. Notice that the SS 
within groups is larger because most of the variation attributed to error was attributed to this source 
of variation. Values for within-groups error are given in bold.

Source of Variation SS df MS Fobt

Between groups 12.50   2 6.25 4.25

Between persons 0.92   3 0.31

Within groups (error) 8.83   6 1.47

Total 22.25 11

Within-Subjects Design (low consistency)


