
Chapter 11  One-Way Independent Samples ANOVA 383

Type I error rate at 5%. A Type I error is the probability of saying that a treatment worked when it really 
did not work. However, if you do a bunch of t tests, each t test has a 5% chance of producing a Type I 
error. If you perform multiple t tests, the exact probability that you made at least one Type I error is 
given by the following family-wise error formula shown:

Family wise error− = − − α1 1 ,( ) c  where c is the number of comparisons.

If you have just one comparison, the Type I error rate would be

1 1 05 05 51 %− −( ) =. . , .or

However, if you have three comparisons within the same study, the probability that you made at 
least one Type I error is quite a bit higher at .14 or 14%.

1 1 05 143− −( ) =. . .

Doing a single ANOVA rather than multiple t tests keeps the family-wise error rate at .05 for the overall 
ANOVA. If post hoc tests are needed, there are a variety of tests to choose from, but the general idea behind 
most of them is that they keep the Type I error rate from escalating.

	 21.	 Why is it better to conduct an ANOVA than multiple t tests when you are 
comparing multiple conditions?

a.	 An ANOVA provides an F value, which is better than multiple t values.

b.	 A single ANOVA helps keep the probability a Type I error lower than doing 
multiple t tests.

SPSS

Data File
When creating SPSS data files, enter all the data that came from a single person (or matched persons) 
on the same row in the data file. For the independent ANOVA, you will have one column to indicate 

Reading 
Question

  Table 11.10   � Tukey HSD Post Hoc Results and Effect Sizes

Comparison Mean Difference p d

CBT vs. PDT -7.50 .03 -1.84

CBT vs. NT -8.33 .02 -1.66

PDT vs. NT –.83 .95 -.19


