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Much like we needed the one number for degrees of freedom when finding a critical value for a t statistic, 
we’ll need both of these degrees of freedom to find the critical value of our F ratio. As was the case with the 
t statistic, we need to compare our F ratio to some critical value to see whether it is large enough for us to 
make inferences about our population from our sample data. Now that we have our F ratio and degrees of 
freedom, let’s use this information and find the critical value to compare our F ratio to.

Take a look at Appendix C. It contains the critical values for F ratios. Across the top of the appendix are col-
umns containing ascending between-groups (numerator) degrees of freedom. Down the left-hand column are 
rows containing ascending within-groups (denominator) degrees of freedom. In Eskine’s (2012) ANOVA, there 
were 2 between-groups degrees of freedom and 
59 within-groups degrees of freedom. As is 
typically the case, we will use an alpha level of 
.05. So, let’s find the intersection of these two 
kinds of degrees of freedom with an alpha level 
of .05. As you will see in Appendix C, we can 
locate the 2 between-groups degrees of free-
dom easily enough; however, there is not a row 
with precisely 59 within-groups degrees of 
freedom. As you know, critical values are 
almost never reported in published research. 
But here, we can see that for 60 within-groups 
degrees of freedom, we would have a critical 
value of 3.15. For 44 within-groups degrees of 
freedom, we would have a critical value of 3.21. 
So, in Eskine’s results, his critical value was 
somewhere between 3.15 and 3.21. So, let’s just 
take the average of these two critical values and 
say the critical value is 3.18.3

For a visualization of what is going on right 
now, look at Figure 9.2. Along the x-axis we have 
our possible F ratio values. Note here that the 
lowest value an F ratio can take on is 0. Unlike z 
and t statistics, which can take positive or nega-
tive values, F ratios are always positive numbers. 
As we saw in Chapter 4, and as we’ll see in the 
next section of this chapter, when calculating 
between-groups variability and within-groups 
variability, variability can never be a negative 
number. Therefore, F ratios can never be nega-
tive numbers. This has an important implica-
tion; that is, all ANOVAs are inherently one-tailed 
hypothesis tests. Theoretically, F ratios, similar 
to t statistics, can run to infinity. Also, notice that 
unlike the shape of the distribution of t statis-
tics, the distribution of F ratios is positively 
skewed. That is, larger F ratios occur with less 
frequency than do smaller F ratios.

Quick quiz: What percentage of the F ratio 
distribution in Figure 9.2 is shaded? If you said 
5%, good for you! Now treat yourself to your 
favorite comfort food. Indeed, we do not need 

Figure 9.2    The Distribution of F-ratio Test Statistics
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Figure 9.3    �Comparing Eskine’s (2012) F-ratio Test 
Statistic to its Critical Value
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