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  Table 12.2    2 × 2 ANOVA With Cell Means and Marginal Means

Factor A—Studying Method

Rereading Trying to Recall

Factor  
B—Time 
Delay

5 minutes 8, 6, 11, 7, 5, 9, 10, 8
Cell mean = 8.00 (2.00)

7, 5, 10, 6, 5, 9, 9, 7
Cell mean = 7.25 (1.91)

Marginal mean for 
5 minutes = 7.63 
(1.93)

2 days 5, 3, 7, 5, 2, 6, 6, 6
Cell mean = 5.00 (1.69)

7, 5, 8, 7, 4, 8, 9, 8
Cell mean = 7.00 (1.69)

Marginal mean for 
2 days = 6.00 
(1.93)

Marginal mean for 
rereading = 6.50 (2.37)

Marginal mean for trying 
to recall = 7.13 (1.75)

In your 2 × 2 between-group design, you randomly assign each of your 32 research participants to 
one of the four different conditions, or cells. Consequently, you have eight participants in each of the 
four cells. All of these participants read a passage from a college textbook and then studied for a future 
exam by either rereading the passage or trying to recall the information they read. Then, half of those 
who reread took a subsequent exam 5 minutes later and half took the same exam 2 days later. Similarly, 
half of those who studied by trying to recall information they read took the exam 5 minutes after study-
ing, and the other half took the exam 2 days later. Each participant’s number of correct answers on the 
exam is listed in each of the above cells. In addition, the mean for each cell is also provided in Table 
12.2; these values are called cell means, but it is also correct to call them condition means.

As stated previously, the two-way ANOVA creates three significance tests. One of these tests is the 
main effect of Factor A (study method). In the study you designed, this test compares the mean DV 
scores of everyone who studied by rereading to the mean of everyone who studied by recalling. In other 
words, the main effect of studying method compares the marginal means of rereading (M = 6.50) and 
recalling (M = 7.13) from Table 12.2. The logic of this test is identical to that of a one-way ANOVA. A 
conceptual formula of this analysis is provided as follows:
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The numerator of this test is the average between-group variability, which represents variability 
created by some combination of the treatment effect (i.e., studying method), individual differences, 
and measurement error. The denominator of this test is the average within-group variability, which 
represents the variability created by individual differences and measurement error (i.e., sampling 
error). If the different studying methods are equally effective, if they create no variability, then the 
obtained F value for this main effect would equal 1. Conversely, if one studying method is more 


