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behaviors, using a 1 (not at all morally wrong) to 7 (very morally wrong) response range. Here are hypothetical 
ratings from 12 participants:

Type of Food Seen

Organic Foods Comfort Foods Control Foods

6 4 5

5 4 6

7 3 4

4 5 1

Group Mean 5.5 4 4

What should we pay attention to at this point? The two types of variability that we will discuss now.
First, let’s look at the organic foods group. Even though each of the four people in this group was exposed 

to the same set of foods, they each had different scores on the dependent variable. Indeed, the same can be said 
for participants in the control foods group, and only two people in the comfort foods group had the same score 
on the dependent variable. Bottom line, it is important to note that not each participant in each group scored the 
same on the dependent variable. Logically, not all people will react the same way to the type of food they were 
exposed to in the experiment. You might like raw broccoli, but I would definitely have a different reaction to 
that same food. That is, there is some variability within each group, called within-groups variability. If the only 
factor affecting people’s reactions to the morally questionable behaviors in the vignettes was the independent 
variable, then all the scores within each group would be the same. Obviously, factors other than the independent 
variable are at work in this example as they are in any experiment.

Within-groups variability: amount of variability between scores within each experimental group.

There is a second type of variability we need to pay attention to. The mean of the 12 individual scores is 4.5; this 
is called the grand mean of the experiment. However, not all of the group means are 4.5; in fact, none of the group 
means equals the grand mean. Therefore, there is some variability between the groups, called between-groups 
variability. Of course, when researchers conduct an experiment, they expect to see differences between their 
experimental groups. That’s the whole idea of an independent variable. Indeed, one reason why we see variability 
between the groups could be because of the independent variable. As researchers, we assume that between-groups 
variability is due to manipulation of the independent variable. However, it must be acknowledged that such vari-
ability could also be due to other, uncontrolled factors. We mentioned that the time of day that the experimental 
sessions were conducted could have affected how people behaved in the experiment. Hopefully not all of the 
experimental sessions in which people were exposed to comfort foods were conducted at 5:30 p.m. when many 
people might be thinking about dinner. Regardless, the point is that although between-groups variability is generally 
thought to be a function of the independent variable, it always includes some level of error variability. Therefore, 
between-groups variability consists of systematic variance (i.e., the independent variable) and error variance.

Grand mean: mean obtained from averaging scores across all groups in an experiment.

Between-groups variability: amount of variability between scores across groups; includes an estimate of the effect of 
the independent variable and error variance.


