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that constant. (In Chapter 3, we discussed how the mean changes.) Despite 
the change in each score, the average distance of each score from its mean 
remains the same, so the standard deviation also remains the same.

Multiplying or dividing each score using the same constant will cause the 
standard deviation to change by that constant. Suppose we throw a party 
for a friend with five balloons (n = 5); the balloons have radii of 1, 2, 3, 4, 
and 5 units. If we calculate the sample standard deviation for this distribu-
tion, we obtain s = 1.58.

Yet after much deep and profound consideration, we realize that the 
friend will never be happy with such inadequately blown-up balloons. We 
decide to blow up the balloons to double their size. The new radii are 2, 4, 6, 
8, and 10 units (all we did was multiply each radius by 2). Notice in Figure 
4.7 that the distance between each radius has doubled; each score is now 
separated by two units, not one. If we now recalculate the standard devia-
tion for this new distribution of radii, we get s = 3.16 or (1.58)2. Dividing all 
scores by the same constant will produce a similar result—the value for the 
standard deviation will be divided by that constant.

FYI
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FIGURE 4.7
 � A List of the Original Distribution of Scores (top row) and the 

New Distribution Created by Multiplying Each Score by 2 
(bottom row)
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Multiplying each score by 2 doubled the distance each score was from its mean. Hence, the value for the 
standard deviation also doubled.

1.	 The empirical rule is stated for data with what type of 
distribution?

2.	 How many standard deviations from the mean 
will contain at least 99% of data for any type of 
distribution?

3.	 Each of the following is a characteristic of standard 
deviation, except:
a.	 The standard deviation is always positive.
b.	 The standard deviation is affected by the value of 

every score in a distribution.

c.	 The standard deviation is used to describe 
qualitative variables.

d.	 Standard deviations are almost always reported 
with the mean.

4.	 An instructor measures the following quiz scores: 6, 
8, 7, and 9 (SD = 1.29). If the instructor subtracts two 
points from each quiz score, how will the value for the 
standard deviation change?

LEARNING CHECK 8

Answers: 1. Normal distribution; 2. ±10 SD; 3. c; 4. The standard deviation will not change (SD = 1.29).


