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14.5 The Two-Way Between-Subjects ANOVA
In this section, we will compute the two-way between-subjects ANOVA. We 
use the two-way between-subjects ANOVA when we combine the levels of 
two factors using the 2-between or between-subjects design. We must make 
four assumptions to compute the two-way between-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 is reduced, and this assumption becomes less critical 
as a result.

2.	 Random sampling. We assume that the data we measure were 
obtained from a sample that was selected using a random sam-
pling procedure. It is generally considered inappropriate to conduct 
hypothesis tests with nonrandom samples.

3.	 Independence. We assume that the probabilities of each measured 
outcome in a study are independent or equal. Using random sam-
pling usually satisfies this assumption.

4.	 Homogeneity of variance. We assume that the variance in each 
population is equal to that in the others. Violating this assumption  
can increase the likelihood of committing a Type I error (defined in 
Chapter 8).

In Example 14.1, we follow the four steps in hypothesis testing to 
compute a two-way between-subjects ANOVA.

Example 14.1

The more sugar people consume (increased 
exposure), the more they tend to like sugary foods 
(Di Lorenzo & Youngentob, 2013; Krishna & Elder, 
2010; Privitera, 2008). As an example from this area 
of research, suppose a researcher hypothesizes 
that a person’s level of sugar exposure can interfere 
or distract him or her during a computer task when 
food is present. To test this, the researcher uses 
the estimated daily intake scale for sugar (EDIS-S; 
Privitera & Wallace, 2011) to group participants by 
their level of exposure to sugars (low, moderate, high 
exposure). All participants then complete a computer 
task at a table with a buffet of sugary foods (buffet 
present) or a stack of papers (buffet absent) on 
the table. Slower times to complete the computer 
task indicate greater interference or distraction. The 
times it took participants to complete the computer 
task in each group are given in Table 14.10. We will 
compute the two-way between-subjects ANOVA to analyze the significance of these data 
using a .05 level of significance.
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