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12.6 What Is the Next Step?
When the decision is to retain the null hypothesis for an ANOVA, we stop 
the analysis. No pairs of group means are significantly different. As shown 
in Figure 12.6, following a decision to retain the null hypothesis, we stop, 
start over, consider an alternative study, and begin again.

To compute a variance, or mean square, we compute 
sum of squares (SS), which is the numerator for sample 
variance, and degrees of freedom (df), which is the 
denominator for sample variance:

Sample variance = 
SS
df

.

For an ANOVA, the formula is the same. To find the 
variance or mean square attributed to differences between 
groups, we divide SSBG by dfBG. To find the variance or 
mean square attributed to error, we divide SSE by dfE. 

The procedures for computing SS and df for an ANOVA 
may be a bit different, but the formula for variance is still 
the same. Computing a mean square is the same as 
computing a variance:

MS SS
df

= for between-groups and error variance.

The test statistic for an ANOVA, then, is a ratio used to 
determine whether the variance attributed to differences 
between groups (MSBG) is significantly larger than the 
variance attributed to error (MSE).

MAKING SENSE MEAN SQUARES AND VARIANCE

FYI
When the ANOVA is significant, 

conduct post hoc tests to determine 

which pair or pairs of group means 

significantly differ. When the 

ANOVA is not significant, stop; no 

group means significantly differ.

The decision in Example 12.1 was to reject the null hypothesis: The 
test was significant. A significant ANOVA indicates that at least one pair of 
group means significantly differs. However, this test does not tell us which 
pairs of means differ. To determine which pairs differ, we compute post hoc 
tests or “after-the-fact” tests. These tests analyze differences for all possible 

A post hoc test  is a statistical 
procedure computed following a 
significant ANOVA to determine 
which pair or pairs of group means 
significantly differ. These tests are 
necessary when k > 2 because 
multiple comparisons are needed. 
When k = 2, only one comparison 
is made because only one pair of 
group means can be compared.
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FIGURE 12.6 A Decision Chart for When to Compute Post Hoc Tests


