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e.	 the IV defines one sample and the DV is measured on an interval/ratio scale, 
and you do not know the population standard deviation.

f.	 the IV defines one sample and the DV is measured on an interval/ratio scale, 
and you do know the population standard deviation.

Step 2: State the Null and Research Hypotheses
Your second step is to set up the null and research hypotheses. The null hypothesis always states that 
all of the populations have the same mean DV scores. In this case, the null states that the three popula-
tions of people being studied (i.e., those getting CBT, PDT, or NT) have the same mean depression 
scores; any differences observed in the samples are due to sampling error. In contrast, the research 
hypothesis states that the three populations’ mean DV scores are not the same. In this case, the 
research hypothesis states that at least one of the populations’ mean depression scores is significantly 
different from at least one of the others. Note that the research hypothesis is not specifying that all of 
the population means are different, just that at least one population mean is different from at least one 
of the others. The research hypothesis is saying that one, or more, of the treatments works better than 
one, or more, of the others. Table 11.2 summarizes how to write the null and research hypotheses.

  Table 11.2   � Symbolic and Verbal Representations of Two-Tailed Research and Null Hypotheses 
for a One-Way Independent Samples ANOVA

Symbolic Verbal Mean Differences Created by

Research 
hypothesis (H1)

µ1 ≠ µ2 and/or 
µ1 ≠ µ3 and/or 
µ2 ≠ µ3

At least one of the populations’ mean 
depression score is not equal to at 
least one of the other populations’ 
mean depression score.

One or more of the 
treatments being more 
effective than one or more 
of the others

Null hypothesis 
(H0)

H0: µ1 = µ2 = µ3 The mean depression scores for all 
populations are equal.

Sampling error

	 14.	 You use an independent ANOVA when you want to determine if the mean 
differences among two or more sample means are likely to be due to sampling 
error and you have

a.	 different people in each condition.

b.	 the same people in each condition.

	 15.	 The null hypothesis for the independent ANOVA is that

a.	 all the sample means are different.

b.	 all the sample means are the same.

c.	 at least one of the sample means is different from at least one of the other 
sample means.

Reading 
Question

Reading 
Question


