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example, we can state a two-way ANOVA as an A × B ANOVA. The mul-
tiplication sign represents a “by” statement; we read this test as an “A by 
B” ANOVA.

More common is to identify the levels of each factor numerically. For 
example, if we measure how quickly (in seconds) subjects respond to a stim-
ulus that varies in size (small, medium, large) and color (bright, dark), we 
might designate Factor A as size and Factor B as color. Factor A has three 
levels (small, medium, large), and Factor B has two levels (bright, dark). 
Using the levels of each factor, we can state this test as a 3 × 2 (read “3 by 2”) 
ANOVA. Each number represents the levels of each factor. Table 14.3 shows 
the structure of this hypothetical study with two factors.

We often arrange the data for a two-way ANOVA in a table, and when 
we do, there is special notation to indicate each entry. The levels of Factor 
A are symbolized as p, and the levels of Factor B are symbolized as q. The 

TABLE 14.2

On the basis of the hypothesis, we expect the type of interaction (positive, negative) and not the 
subject taught (biology, psychology) to be associated with differences in ratings.

  Type of Interaction

Positive Negative

Subject Taught

Biology Group 
Pos., Biol.

Group 
Neg., Biol.

Psychology Group 
Pos., Psychol.

Group 
Neg., Psychol.

If our hypothesis is correct, then we 
expect only the levels of this factor to 
show significant differences. 

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

TABLE 14.3

Each cell is a combination of levels of each factor. For example, the combination of Factor A Level 2 
(medium) with Factor B Level 1 (light) is A2B1.

Factor A (Size)

1 (Small) 2 (Medium) 3 (Large)

Factor B 
(Color)

1 (Light) A1 B1 A2 B1 A3 B1

2 (Dark) A1 B2 A2 B2 A3 B2

The Structure of a Hypothetical Study With Two Factors 


