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Factorial notation: shorthand that tells us how many independent variables (factors) and how many levels of each 
independent variable (factor) a research study has.

Main effects and interactions

Let’s introduce two concepts that you need to know to make sense of factorial designs later in this chapter. 
Remember that right now we are studying the effects of two factors on behavior and cognitions. It is possible 
that one factor has an effect; it is possible that the other factor has an effect. When examining the effect of one 
independent variable on a dependent variable, we say that there was a main effect of that factor. For example, 
in Troisi and Gabriel’s (2011) research, there were two main effects: the effect of soup consumption and the 
effect of comfort food status of soup. There are always as many main effects as there are independent variables 
(factors) in the study. Please understand that we are not saying any of these main effects will be statistically 
significant, only that we will analyze them.

Main effect: effect of one factor on a dependent variable.

In addition to main effects, we need to understand that factors can interact to produce effects on behavior 
and cognitions. The concept of an interaction is one you likely understand but perhaps not in terms of statistics. 
Let’s take some common examples of an interaction before returning to Troisi and Gabriel’s (2011) research. 
Specifically, whenever you take a medication, it is a good idea to see whether there are foods you should avoid 
eating or be sure to eat enough of because, depending on the medication, certain foods can enhance or detract 
from the benefit of the drug. For instance, many people take an iron supplement each day. Certainly there is a 
main effect of taking iron. That is, iron increases oxygen levels in our bodies. However, if one takes an iron 
supplement with a drink full of Vitamin C, such as orange juice, the effects of the iron are enhanced because 
the Vitamin C increases the body’s absorption of the iron. Similarly, people who take MAO inhibiting antidepres-
sant drugs need to stay away from foods that contain tyramine (e.g., beer, some processed meats, and avocados) 
because tyramine slows down the body’s ability to metabolize the MAO inhibitors and can result in dangerously 
high blood pressure. There is nothing wrong with foods containing tyramine in terms of blood pressure (main 
effect of tyramine) unless you factor in the use of MAO inhibitors. In my own case, I have occasional allergies, 
and I find that Benadryl® (Johnson & Johnson, New Brunswick, NJ), without fail, eliminates my allergic reactions. 
Of course, it also makes me extremely groggy (a main effect). If I ingest alcohol along with my Benadryl, the 
alcohol will greatly intensify the grogginess that the Benadryl brings on. There is nothing wrong (I don’t think) 
with a glass or two of wine, but when Benadryl is involved, that can be a dangerous combination, even if I am 
not driving.

Interaction: occurs when the effect of one factor depends on the levels of a second factor.

When we get to statistical interactions, it will be important to see, literally, what we are talking about. Graphs 
are essential in helping me understand interactions, so let’s take a look at what some of these examples of 
interactions look like. Figure 11.3 contains the interaction between taking an iron supplement and Vitamin C 
consumption on oxygen levels. Let’s examine this figure closely. We are assuming that we have done an experi-
ment that examined the effects of iron consumption and Vitamin C consumption on oxygen levels in the body. 
On the y-axis is the dependent variable or outcome of the factors. Here, it is oxygen level.


