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The bottom line is that when measuring behavior and cognition, whether with a test, survey, behavioral 
observation, or any other method, it is important that such behaviors and cognitions be given a chance to vary. 
That does not guarantee that they will vary; however, the researcher must not do things that introduce potential 
ceiling and floor effects into the dataset. The next time you are taking a test and encounter a particularly dif-
ficult question, just remember your teacher is trying to avoid ceiling effects. Of course, if the question is too 
difficult, your teacher runs the risk of introducing a floor effect into the test results.

Three Measures of Variability
Recall from the first half of this chapter that the purpose of the measures of central tendency was to describe a 
large set of data with one number (realizing that in the case of mode, there could be more than one number). 
Researchers also need to give readers an idea of how much variability there is in a dataset. Just as there were three 
measures of central tendency, we have three ways to measure variability. In this section, we will discuss these 
measures of variability and learn how to calculate each one. To do so, we will return to the small dataset we used 
in the first half of this chapter to calculate the three measures of central tendency. Here again is this dataset:

6, 5, 4, 6, 7, 8, 3, 5, 9, 2

Range

The simplest measure of variability is the range. To calculate the range, we simply take the highest score in a 
dataset and subtract from it the lowest score in a dataset. Stated differently, we subtract the minimum score 
from the maximum score. In our dataset, we have the highest scoring being 9 and the lowest score being 2. 
Thus, the range is 9 – 2 = 7.

Range: the difference between the highest and the lowest score in a dataset.

The range is a nice first step in painting a picture of the variability in a dataset. However, how many numbers 
are involved in its calculation? Two: the highest score and the lowest score. With only two numbers being used, 
the range may not be terribly informative, especially if there is an outlier in the dataset. Instead, wouldn’t it be great 
if we could paint a picture of variability based on all numbers in a dataset? As luck would have it, we can do so.

Recall that we said the mean is the most commonly reported measure of central tendency. In part this is 
because the mean is calculated using all numbers in a dataset. Another reason is because we need the mean to 
calculate the other two measures of variability, which we will discuss now.

Variance

The second measure of variability is called the variance. It is the average squared deviation from the dataset’s 
mean. That definition probably makes little sense right now. It will make sense after we calculate a variance. 
Formulaically, we have
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where

Σ means “summation”

x is an individual score

M is the sample mean

N is the total number of scores in the dataset


