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comparisons being made. This is important because the more comparisons we run using an alpha level of 
.05, the more likely we are to find statistically significant differences by sheer luck and not because they are 
real differences in the population (i.e., we increase the likelihood of making a Type I error). Thus, the 
Bonferroni-corrected method of a post hoc test controls this family-wise Type I error rate by taking into 
account the number of comparisons being made.

Bernard et al. (2014) compared the mean amount of money allocated to the Black Student Union ($11.70) to 
the mean amount of money allocated to the other 14 student organizations. They found that the mean amount 
of money allocated to the BSU was less than it was for 9 of the other organizations and that such differences were 
statistically significant. Because Bernard et al. controlled the Type I error rate by using the Bonferroni-corrected 
procedure, we can be more confident in this conclusion than if they had not done so.

As we conclude this section on interpreting the one-way, repeated-measures ANOVA, I want to make you 
aware of what some researchers consider to be a controversy when using any type of ANOVA. Recall that 
after we obtain our F ratio test statistic and compare it to the appropriate critical value, we either reject or 
fail to reject the null hypothesis. If we reject the null hypothesis, we know that there are significant differ-
ences somewhere among our group means. However, we do not know precisely what means are significantly 
different from each other because the F ratio and comparison to the critical value is an omnibus test; that is, 
it just gives us the “big picture” of what is going on in our data. Some researchers contend that if the F ratio 
is statistically significant, then when examining the post hoc tests, we do not need to be particularly con-
cerned about the Type I error rate. Of course, other researchers argue we still need to account for Type I 
errors. I bring up this controversy because, as noted previously in this section, there are many types of post 
hoc tests available and each one deals with Type I errors in a slightly different way. The important thing to 
know, from the perspective of understanding statistical presentations of ANOVA research findings, is why we 
need post hoc tests.

LEARNING CHECK
Let’s take another example of a presentation of a one-way, repeated-measures ANOVA. To do so, let’s consider a 
research study that Mary Hassandra and her colleagues (2009) conducted. Specifically, Hassandra et al. assessed the 
effectiveness of a program called “I do not smoke, I exercise.” This program was aimed at middle-school (7th grade) 
students to help them see exercise as a preferable behavior to smoking. Among the data that Hassandra and col-
leagues collected was a measure of knowledge about the health consequences of smoking. This knowledge measure 
contained 22 items, answering true or false to statements such as “Smoking has been demonstrated to cause breath-
ing difficulties while playing sports.” Participants got a point for each item answered correctly, so scores could range 
from 0 to 22.

How is this research an example of a one-way, repeated-measures ANOVA? Hassandra et al. (2009) measured the 7th 
graders’ knowledge of smoking at three different points in time: the first time (T1) was prior to the start of the program, the 
second time (T2) was immediately after the program ended, and the third time (T3) was 12 months after the program ended. 
Therefore, each student provided data to each “point in time,” which serves as the independent variable in this research. 
Scores on the knowledge of smoking tests serves as the dependent variable.

Here are the results of Hassandra et al.’s (2009) one-way, repeated-measures ANOVA on 7th graders’ knowledge of 
smoking when they are put into an APA style write-up:

The repeated-measures ANOVA revealed a significant time effect, F(2, 186) = 129.825, p < .001, ηp
2 = .414. 

Examination of the within-subjects contrasts revealed that knowledge increased from T1 (M = 14.33) to T2 (M = 
18.65), p < .001, and although there was a significant decrease from T2 to T3 (M = 17.56), p < .001, the differences 
between T1 and T3 remained significant, p < .001.
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