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The variances measured in an ANOVA test are computed as mean 
squares. A mean square is a variance. The two terms mean the same thing; 
they are synonyms. The formula for the test statistic, called the F statistic, 
is the variance between groups, or mean square between groups (MSBG), 

The F statistic, or F obtained 
(Fobt), is the test statistic for 
an ANOVA. It is computed as 
the mean square (or variance) 
between groups divided by the 
mean square (or variance) within 
groups.

Mean square between groups 
(MSBG)  is the variance attributed 
to differences between group 
means. It is the numerator of the 
test statistic.

Between-groups variability is attributed to differences between group means. Within-groups variabil-
ity is attributed to variability that has nothing to do with having different groups.

Type of Class
Psychology Sociology Biology

5 3 4

2 2 6

4 6 5

3 5 4

1 4 6

M1 = 3 M2 = 4 M3 = 5 Between-groups 
variability

Within-groups 
variability

TABLE 12.2
Between-Groups and Within-Groups Variability for the 
One-Way Between-Subjects ANOVA 

α

The rejection region or alpha level (α) is placed in the upper tail of an F distribution because values 
farther from 0 indicate outcomes that are less likely to occur if the null hypothesis is true.

FIGURE 12.3 The F Distribution 


