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4.8 The Standard Deviation
The standard deviation, also called the root mean square deviation, is the 
square root of the variance. Taking the square root of the variance basically 
“unsquares” the variance, and it is used as a measure for the average dis-
tance that scores deviate from their mean. The distance that scores deviate 
from their mean is measured as the number of standard deviations that 
scores deviate from their mean. The population standard deviation is rep-
resented by the Greek letter for a lowercase s, called sigma: s. The sample 
standard deviation is represented by a lowercase s. In research reports, you 
may also see the sample standard deviation stated as SD. The notation for 
population standard deviation is as follows: 
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The notation for sample standard deviation is as follows:
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To find the standard deviation, we first compute the variance and then 
take the square root of that answer. Remember that our objective is to find 
the average distance that scores deviate from their mean (the standard devi-
ation) and not the average squared distance that scores deviate from their 
mean (the variance). Taking the square root of the variance will allow us to 
reach this objective. We compute the standard deviation in Example 4.5. To 
compute the standard deviation, we follow two steps:

Step 1: Compute the variance.

Step 2: Take the square root of the variance.

Example 4.5

A psychologist assumes that students will really miss their parents when they first leave 
for college. To test this assumption, she records the time (in minutes) that 10 freshman 
students (n = 10) talked to their parents during their first month of college. Using the data 
for this study given in Table 4.8, we can compute the variance and standard deviation.

The standard deviation, also 
called the root mean square 
deviation, is a measure of 
variability for the average distance 
that scores deviate from their 
mean. It is calculated by taking the 
square root of the variance.

The population standard 
deviation  is a measure of 
variability for the average distance 
that scores in a population deviate 
from their mean. It is calculated 
by taking the square root of the 
population variance.

The sample standard 
deviation  is a measure of 
variability for the average distance 
that scores in a sample deviate 
from their mean. It is calculated 
by taking the square root of the 
sample variance.

FYI
The standard deviation is the square 

root of the variance. It is used to 

determine the average distance that 

scores deviate from their mean.

TABLE 4.8 � The Number of Minutes That 10 Students (n = 10) Spent 
Talking to Their Parents in Their First Month of College

450 560 250 630 280

300 340 435 355 700

Step 1: Compute the variance. Using the computational formula to calculate variance, we 
find n, Σx, and Σx2. We know that n = 10, and Table 4.9 shows that Σx = 4,300 and 

 Σx2 = 2,064,750. When we substitute these values into the formula for sample variance, 
we find that SS = 215,750 (the numerator), and the sample variance is s2 = 23 972 22, . .
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