
Factorial Designs

Overview

By far the most common approach to including multiple independent variables in an experiment is the factorial
design. In a factorial design, each level of one independent variable (which can also be called a factor) is combined
with each level of the others to produce all possible combinations. Each combination, then, becomes a condition in
the experiment. Imagine, for example, an experiment on the effect of cell phone use (yes vs. no) and time of day
(day vs. night) on driving ability. This is shown in the factorial design table in Figure 8.1. The columns of the table
represent cell phone use, and the rows represent time of day. The four cells of the table represent the four possible
combinations or conditions: using a cell phone during the day, not using a cell phone during the day, using a cell
phone at night, and not using a cell phone at night. This particular design is referred to as a 2 × 2 (read “two-by-
two”) factorial design because it combines two variables, each of which has two levels. If one of the independent
variables had a third level (e.g., using a handheld cell phone, using a hands-free cell phone, and not using a cell
phone), then it would be a 3 × 2 factorial design, and there would be six distinct conditions. Notice that the number
of possible conditions is the product of the numbers of levels. A 2 × 2 factorial design has four conditions, a 3 × 2
factorial design has six conditions, a 4 × 5 factorial design would have 20 conditions, and so on.

Figure 8.1 Factorial Design Table Representing a 2 × 2 Factorial Design

In principle, factorial designs can include any number of independent variables with any number of levels. For
example, an experiment could include the type of psychotherapy (cognitive vs. behavioral), the length of the
psychotherapy (2 weeks vs. 2 months), and the sex of the psychotherapist (female vs. male). This would be a 2
× 2 × 2 factorial design and would have eight conditions. Figure 8.2 shows one way to represent this design. In
practice, it is unusual for there to be more than three independent variables with more than two or three levels each.
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