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To find the critical value, we need to know the degrees of freedom for Factor B and for 
error. The degrees of freedom numerator (for Factor B) is 1. The degrees of freedom 
denominator (for error) does not change (30). At a .05 level of significance, the critical 
value associated with 1 and 30 degrees of freedom given in Table B.3 in Appendix B is 
4.17.

The test statistic for the A × B (exposure × buffet) interaction is

F
MS

MSA B
A B

E
× = = =× 27

5
05 4. .

To find the critical value, we need to know the degrees of freedom for the A × B interaction 
and for error. The degrees of freedom numerator (for the interaction) is 2. The degrees of 
freedom denominator (for error) does not change (30). At a .05 level of significance, the 
critical value associated with 2 and 30 degrees of freedom given in Table B.3 in Appendix B 
is 3.32.

Table 14.13 shows the completed F table for Example 14.1. We can now make a 
decision for each hypothesis test in Step 4.

Step 4: Make a decision. We will make a decision for each hypothesis test by comparing 
the value of the test statistic to the critical value.

Main effect of Factor A (exposure) is significant: FA = 15.00 exceeds the critical value of 
3.32; we reject the null hypothesis.

Main effect of Factor B (buffet) is not significant: FB = 0 does not exceed the critical value 
of 4.17; we retain the null hypothesis.

The A × B interaction (exposure × buffet) is significant: FA × B = 5.40 exceeds the critical 
value of 3.32; we reject the null hypothesis.

Table 14.14 summarizes the procedures used to compute the two-way between-subjects 
ANOVA. If we were to report the result for Example 14.1 in a research journal, it would 
look something like this:

Using a two-way between-subjects ANOVA, a significant main effect of exposure, F(2, 
30) = 15.00, p < .05, and a significant exposure × buffet interaction, F(2, 30) = 5.40, 
p < .05, were evident. A main effect of buffet (present, absent) was not evident (F = 0).

This study is an example of Outcome 6 in the list of eight possible outcomes given under 
the last subheading of Section 14.4. The significant interaction confirms the pattern we 
observed in Figure 14.4. We know from the interaction that at least one pair of the six cell 
means significantly differs. Now we have to determine which pairs of cell means differ. 
The interaction was significant, so analyzing this result is the next step.

TABLE 14.13

An asterisk indicates significance at p < .05.

Source of Variation SS df MS F

Factor A (exposure) 150 2 75 15.00*

Factor B (buffet) 0 1 0 0

A × B (exposure × buffet) 54 2 27 5.40*

Error (within groups) 150 30 5

Total 354 35

The Completed F Table for Example 14.1


