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The alternative hypothesis states that group means in the population do vary:

H1: 0.σµ
2 >

We must make four assumptions to compute the one-way within- 
subjects ANOVA:

1.	 Normality. We assume that data in the population or populations 
being sampled from are normally distributed. This assumption is 
particularly important for small sample sizes. In larger samples, the 
overall variance of sample outcomes is reduced, and this assumption 
becomes less critical as a result.

2.	 Independence within groups. The same participants are observed 
between groups. Within each group, different participants are 
observed. For this reason, we make the assumption that participants 
are independently observed within groups but not between groups.

3.	 Homogeneity of variance. We assume that the variance in each 
population is equal to that in the others.

4.	 Homogeneity of covariance. We assume that participant scores in 
each group are related because the same participants are observed 
across or between groups. The reasons for this assumption are rather 
complex and beyond the scope of this book.

Together, the assumptions of homogeneity of variance and homogeneity 
of covariance are called sphericity. Note that if we violate the assumption of 
sphericity, then the value of the variance in the numerator of the test statistic 
can be inflated, which can increase the likelihood of committing a Type I error 
(or incorrectly rejecting the null hypothesis; defined in Chapter 8).

In Example 13.1, we follow the four steps in hypothesis testing to compute 
the one-way within-subjects ANOVA.

Example 13.1

An important area of research targets efforts to reduce 
drug use to include the use of antismoking advertisement 
campaigns that facilitate the cessation and prevention of 
smoking among teens and adults (Farrelly et al., 2012; 
Fisher, 1999; Lee, Cappella, Lerman, & Strasser, 2013). 
As an example of a research study in this area, suppose a 
researcher wants to determine which of three advertisements 
is most likely to encourage teens not to smoke. To assess 
the impact of each advertisement, she asks a sample of 
teenagers to view each ad and to rate the ad’s effectiveness 
on a scale from 1 (not at all effective) to 7 (very effective). 
One ad uses words only (no-cues condition). A second ad 
uses a generic abstract picture (generic-cues condition). A 
third ad shows a picture of a teenager smoking and coughing 
(smoking-related-cues condition). Using the data listed in 
Table 13.2, we will conduct the one-way within-subjects 
ANOVA to analyze the significance of these data at a .05 
level of significance.

FYI
The null hypothesis for  

an ANOVA states that group  

means in the population do not 

vary; the alternative hypothesis 

states that group means in the 

population do vary.

FYI
Four assumptions for the one-

way within-subjects ANOVA are 

normality, independence within 

groups, homogeneity of variance, 

and homogeneity of covariance.
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