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Testing Main Effects
The hypothesis test for each main effect (one for Factor A and one for Fac-
tor B) determines whether group means significantly vary across the levels of 
a single factor. In a table summary, such as that given in Table 14.7, we com-
pare the variance of row and column means. To compute the test statistic 
for a main effect, we place the between-groups variance of one factor in the 
numerator and the error variance in the denominator. We again measure the 
variance as a mean square (MS), same as we did for the one-way ANOVAs. 
The test statistic for the main effect of Factor A is

FA =
variance of group means for Factor A

variance attributed to error
==
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The test statistic for the main effect of Factor B is

FB =
variance of group means for Factor B

variance attributed to error
==

MS
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.

A significant main effect indicates that group means significantly vary 
across the levels of one factor, independent of the second factor. To illustrate, 
suppose the data in Table 14.7 are quiz scores, where Factor A is whether 
students studied for a quiz (no, yes), and Factor B is their class attendance 
(high, low). Table 14.8 identifies each main effect and shows how each would 
be interpreted, if significant. Notice that we interpret a significant main effect 
similar to the interpretation of significant results using the one-way ANOVA.

FYI
A main effect reflects differences 

between row and column means in 

a table summary.

TABLE 14.8

Factor A 
(Studied for Quiz)

1 
(No)

2 
(Yes)

Factor B 
(Attendance)

1
(Low)

MA1B1 
= 2.0 MA2B1

= 3.0  MB1
 = 2.5

2 
(High)

MA1B2 
= 4.0  MA2B2 

= 5.0  MB2 = 4.5

MA1 
= 3.0 MA2 

= 4.0

Main effect of Factor A. 
If significant, we state that 
students who studied earned 
higher quiz scores, regardless 
of their class attendance.

Main effect of Factor B. 
If significant, we state that 
students with high attendance 
earned higher quiz scores, 
regardless of whether they 
studied for the quiz. 

The main effect for each factor reflects the difference between the row and column means in the table. 
There are two main effects (one for Factor A and one for Factor B) in a two-way ANOVA.

Main Effects


