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means using a test called an analysis of variance (ANOVA). This test, which 
is introduced in this chapter, is one of the most popular hypothesis tests used 
in the behavioral sciences. Chapters 13 and 14 also introduce many versions 
of this test.

In this chapter, we explain what the one-way between-subjects design is 
and introduce the methods used to select samples and state research hypoth-
eses. Although the steps to hypothesis testing using an ANOVA are the same 
as those described in Chapters 8 to 10, the test statistic and calculation of 
degrees of freedom in an ANOVA differ. Once we learn to calculate them, 
we are ready to work with an example of an ANOVA test in Section 12.5. 
The remainder of the chapter evaluates the results of the ANOVA test, par-
ticularly when we reject the null hypothesis and seek to find the pairs of 
groups that are significantly different.

12.2 An Introduction to Analysis of Variance
Like the t tests, an ANOVA is a statistical procedure used when we measure 
interval or ratio scale data. The type of ANOVA we use to analyze data 

An analysis of variance 
(ANOVA)  is a statistical 
procedure used to test hypotheses 
for one or more factors concerning 
the variance among two or more 
group means (k ≥ 2), where 
the variance in one or more 
populations is unknown.

FYI
An analysis of variance measures 

the variance among two or more 

group means.

(a) Two Independent Samples: k = 2

(b) Three Independent Samples: k = 3
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When the number of groups increases, so does the number of pairs of group means that can differ.

FIGURE 12.1 Group Differences When k = 2 (a) and k = 3 (b) 


