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to worry about one- or two-tailed statistical tests here. With an ANOVA, all tests are inherently one-tailed. Doing 
so does not increase the likelihood of making a Type I error as one-tailed tests did with our z test and t tests.

Now let’s apply this logic to Eskine’s (2012) results. With a critical value of 3.18 and an F ratio of 7.516, we 
can see in Figure 9.3 that this F ratio exceeds the critical value and falls in the region of null hypothesis rejec-
tion. As Eskine reported in his results, the p value was .001. That is, there was a 0.1% chance the results he 
obtained were due to random variation. Therefore, we reject the null hypothesis and conclude that there are 
differences in moral judgments of questionable behaviors based on the type of food people were exposed to.

Extending our null hypothesis test

Finally, we have the “ηp
2” to consider. This is the partial eta squared. It is a measure of effect size, just like Cohen’s 

d was a measure of effect size for t tests. Here, the partial eta squared is .203. This means that 20.3% of the variability 
in the dependent variable (moral judgments) can be traced to the independent variable (food type). We will discuss 
how to calculate the partial eta squared in the next section of this chapter.

Quick review: Why do we need to report effect sizes? They give us an estimate of the strength of the effect of 
the independent variable on the dependent variable. Whereas the concept of statistical significance tells us whether 
a result in our sample exists in the population, effect sizes tell us how strong the relationship between two variables 
is. Unlike with Cohen’s d, the effect size used with t tests, there are no established guidelines for establishing weak, 
moderate, and strong effect sizes measured by partial eta squared.

Partial eta squared: measure of effect size that can be reported in an ANOVA.

Just so you are aware of it, in addition to a partial eta squared, there is another effect size that is often 
reported with an ANOVA. It is called the eta squared. We will discuss eta squared and compare it with partial eta 
squared in Chapter 11, where we introduce the tool needed to analyze data when we have two or more inde-
pendent variables.

Going beyond the F ratio: Post hoc tests

Before exploring the rest of Eskine’s (2012) results, let’s stop and realize what we’ve just learned. Notice that the 
ANOVA revealed an “overall effect of food type.” This is important. Recall that an ANOVA allows us to compare 
at least three group means simultaneously, balancing the Type I error rate and the Type II error rate. When we 
see that an ANOVA had an “overall effect,” it means that there is a mean difference somewhere between our 
groups. The F ratio test statistic is an omnibus test; that is, it gives us a “big picture” snapshot to tell us whether 
there are differences among our group means. At this point, though, we do not know which group means were 
different from each other. Instead, an ANOVA just tells us that there is some statistically significant mean differ-
ence between our groups. Frankly, finding a statistically significant ANOVA as Eskine did creates more questions 
than it answers. We now have to figure out which group means are statistically different from one another to 
draw any specific inferences about the population.

You might be thinking, like I did when I first learned about ANOVA, something such as, “Wow, that’s not really 
that informative. I want to know precisely what groups are different from each other.” OK, we’ll get to the spe-
cific group differences in just a moment. But, again, an ANOVA allows us to balance the concern of making a 
Type I error with the concern of making a Type II error. Once we know that a difference exists somewhere 
among our three groups, we can then do some “follow-up” analyses to learn precisely where those differences 
exist. So, let’s examine these follow-up analyses.

We now concentrate on “a follow-up Tukey’s HSD test.” What is a Tukey HSD test? As you likely guessed, this 
is where we learn where our precise differences between the group means exist. It is a series of “pairwise post 
hoc” comparisons. By “pairwise,” we mean that it compares each group mean to every other group mean, one 


