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which the treatment effect creates zero variance (i.e., the treatment does not work at all). If you replace 
“treatment effect” in the conceptual formula with a “0,” the equation would be as follows:
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With the treatment effect variance being zero, the F ratio would equal 1 because the numerator and 
denominator would be the same number. So if the treatment creates no variability in scores, the ANOVA 
is expected to produce an F statistic value close to 1. Conversely, if the different treatments create a lot 
of score variability, the F value is expected to be substantially greater than 1. An ANOVA F value cannot 
be negative because it is the ratio of two variances, and variances must be positive.

	 11.	 If the null hypothesis is true, the ANOVA F value is expected to be close to

a.	 0.

b.	−1.

c.	 1.

	 12.	 If the null hypothesis is false, the ANOVA F value is expected to be

a.	 substantially less than 1.

b.	 substantially greater than 1.

AN EXAMPLE ANOVA PROBLEM

You use an independent samples ANOVA to compare the means of two or more groups/samples containing 
different people. For example, suppose you want to compare cognitive behavioral therapy (CBT) and psy-
chodynamic therapy (PDT) as treatments for depression. You identify a sample of people with major 
depression and randomly divide them into three different groups. One group undergoes CBT for 6 months, 
a second group undergoes PDT for 6 months, and a third group functions as a control group and receives 
no treatment (NT). After 6 months, you assess their levels of depression using the Beck Depression 
Inventory (BDI; scores range from 0-63), with higher scores indicating greater depression. The depression 
scores you found for each group are listed in Table 11.1. In this study, the IV is the type of treatment (CBT, 
PDT, or NT), and the DV (dependent variable) is each person’s depression score on the BDI.
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  Table 11.1    Depression Scores After Three Different Types of Treatment

Group 1 
Cognitive Behavioral Therapy

Group 2 
Psychodynamic Therapy

Group 3 
No Treatment Control

  5 16 14

  9 17 19

11 18 16
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