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All post hoc tests are aimed at making sure that no matter how many 
tests we compute, the overall likelihood of committing a Type I error is .05. 
In other words, all post hoc tests control for experimentwise alpha, which is 
the overall alpha level for multiple tests conducted on the same data.

In Example 12.1, we state an experimentwise alpha equal to .05 for all 
tests. Post hoc tests are used to control for experimentwise alpha, thereby 
making the overall alpha or probability of a Type I error for all pairwise 
comparisons combined equal to .05. Figure 12.7 lists five tests used to con-
trol for experimentwise alpha. The tests in the figure are listed from most 
conservative (associated with the least power) to most liberal (associated 
with the greatest power).
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For a between-subjects test, the two most conservative tests are the Scheffé 
test and the Bonferroni procedure. For a between-subjects design, both post 
hoc tests tend to be too conservative—in a way, these post hoc tests do too 
good of a job of controlling for experimentwise alpha. However, the Bonfer-
roni procedure is only too conservative when the number of pairwise compar-
isons is greater than three. Because we are making three pairwise comparisons 
in Example 12.1, this procedure would not be too conservative in this case.

The remaining three post hoc tests are Fisher’s least significant difference 
(LSD) test, the Student-Newman-Keuls (SNK) test, and Tukey’s honestly sig-
nificant difference (HSD) test. Each test has drawbacks as well, although all 
tend to have a better balance between making it too easy (too liberal) and 
making it too difficult (too conservative) to reject the null hypothesis. In 
this section, we describe the most conservative (Tukey’s HSD) and the most 
liberal (Fisher’s LSD) of these post hoc tests. To compute each post hoc test, 
follow three steps (only Step 2 is different for each test):

Step 1: Compute the test statistic for each pairwise comparison.

Step 2: Compute the critical value for each pairwise comparison.

Step 3: Make a decision to retain or reject the null hypothesis for each 
pairwise comparison.
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While the Scheffé test and Bonferroni procedure are good post hoc tests, they are generally consid-
ered too conservative for a between-subjects ANOVA design. HSD = honestly significant difference; 
LSD = least significant difference; SNK = Student-Newman-Keuls. 

FIGURE 12.7 A Ranking of Some of the Most Conservative and Liberal 
Post Hoc Tests


