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Second, adding a second factor allows us to control or account for threats 
to validity. Broadly defined, validity is the extent to which we demonstrate 
the effect we claim to be demonstrating. For example, suppose we state the 
hypothesis that the more positive a teacher is with his or her students, the 
more students will like their teacher. To test this hypothesis, we could ran-
domly assign a sample of teachers to interact positively or negatively with 
students in a classroom setting, then have students rate how much they like 
the teacher.

One possible threat to the validity of our hypothesis or claim is the 
subject being taught. Maybe ratings reflect the subject taught and not the 
teacher interaction. We could account for this possibility by adding the sub-
ject taught as a factor in the study. Suppose we tested this hypothesis using 
a sample that consisted of biology and psychology teachers. As illustrated 
in Table 14.2, we can include the subject taught as a second factor. On the 
basis of our hypothesis, we expect the type of interaction (positive, negative) 
and not the subject taught (biology, psychology) to be associated with differ-
ences in ratings. We included the subject taught as a factor only to account 
for it as a possible threat to the validity of our claim.

14.2 New Terminology and Notation
The research design for a study in which the levels of two or more factors 
are combined is called a factorial design. In a factorial design with two fac-
tors, we use the two-way ANOVA to analyze the data, and this also leads 
to new terminology. The new terminology and notation for the two-way 
ANOVA are described in this section.

In a two-way ANOVA, each factor is identified with a letter in alpha-
betical order: Factor A, then Factor B. Separating the factors with a mul-
tiplication sign and listing only the letters can simplify this notation. For 

The factorial design  is a 
research design in which 
participants are observed across 
the combination of levels of two or 
more factors.

The two-way ANOVA  is a 
statistical procedure used to 
test hypotheses concerning 
the variance of groups created 
by combining the levels of two 
factors. This test is used when the 
variance in any one population is 
unknown.

FYI
When the levels of two factors are 

combined, we use the two-way 

ANOVA to analyze the data.

TABLE 14.1

Highlighting

No Yes

Book Difficulty
Easy Group 

Easy, No
Group 
Easy, Yes

Difficult Group Difficult, No Group Difficult, Yes

If the hypothesis is 
correct, then we expect 
this group to have the 
lowest test scores. 

On the basis of the hypothesis, we expect that participants reading the difficult book with highlighting 
in it (Group Difficult, Yes) will have the lowest scores.

The Structure of a Study That Combines the Levels of 
Two Factors


