
Chapter 12  Two-Factor ANOVA or Two-Way ANOVA 443

effective than the other, if there is variability created by the different methods, the obtained F value 
will be substantially larger than 1. Hopefully, you recognize that this logic is identical to that of a one-
way ANOVA. In fact, the obtained F value of this main effect would be identical to the obtained F value 
of a one-way ANOVA.

This two-way ANOVA also creates a test for the main effect of Factor B (time delay). In the study 
you designed, this test compares the mean DV score of everyone who experienced a 5-minute delay to 
the mean DV score of everyone who experienced a 2-day delay. This main effect compares the marginal 
means of a 5-minute delay (M = 7.63) and a 2-day delay (M = 6.00) in Table 12.2. Again the logic is iden-
tical to a one-way ANOVA. This test is different from the main effect of Factor A because the data are 
grouped differently (which explains why the marginal means compared by this test are different from 
those compared by the main effect of study method). The conceptual formula for this main effect of 
time delay is provided below. Again, if the different time delays create no variance, the obtained F value 
should be equal to 1. As before, if the different time delays do create variance, the obtained F value will 
be substantially larger than 1.
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Finally, this two-way ANOVA also creates a test for the interaction effect of Factor A and Factor B 
(Study Method × Time Delay). While the main effects compare the differences between their respec-
tive marginal means, the interaction compares the differences between simple effects. Simple effects 
are the differences between pairs of cell means. For example, in your study, when participants experi-
enced a 5-minute delay, the difference between the cell means was 8.00 - 7.25 = 0.75. This difference, 
0.75, is a simple effect. It indicates that, when the time delay was 5 minutes, those who reread recalled 
.75 more correct answers than those who tried recalling. When participants experienced a 2-day delay, 
the simple effect was 5.0 -7.0 = -2.0. It indicates that, when the time delay was 2 days, those who 
reread recalled two less correct answers than those who tried recalling. Table 12.3 may help you visual-
ize these simple effects.

  Table 12.3     Simple Effects for 2 × 2 ANOVA

Simple effect for 5 minutes: 8.00 - 7.25 = .75

Re-reading Trying to recall

5 Minutes 8.00 7.25

2 Days 5.00 7.00

Simple effect for 2 days: 5.00 - 7.00 = –2.00


