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This is the same value we computed in Section 7.3 for the variance of 
the sampling distribution of sample means. The standard error of the mean 
is the square root of the variance. We can write the shortcut formula as 
follows:
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If we take the square root of the variance, we obtain the same value we 
computed in Section 7.3 for the standard error of the mean:

σM = =3 0 1 73. . .

Researchers fully understand that when they select a sample, the mean 
they measure will not always be equal to the population mean. They under-
stand that two random samples selected from the same population can  
produce different estimates of the same population mean, which is called 
sampling error. The standard error of the mean is a numeric measure of 
sampling error, with larger values indicating greater sampling error or 
greater differences that can exist from one sample to the next.

In Example 7.3, we apply the characteristics of the sample mean to dis-
tribute the mean and standard error of a sampling distribution.

Example 7.3

Participants in a random sample of 100 college students 
are asked to state the number of hours they spend studying 
during finals week. Among all college students at this 
school (the population), the mean study time is equal to 20 
hours per week, with a standard deviation equal to 15 hours 
per week. Construct a sampling distribution of the mean.

To construct the sampling distribution, we must (1) identify 
the mean of the sampling distribution, (2) compute the 
standard error of the mean, and (3) distribute the possible 
sample means 3 SEM above and below the mean.

Because the sample mean is an unbiased estimator of the 
population mean, the mean of the sampling distribution is 
equal to the population mean. The mean of this sampling 
distribution is equal to 20. The standard error is the 
population standard deviation (15) divided by the square 
root of the sample size (100):
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The sampling distribution of the sample mean for a sample of size 100 from this 
population is normal with a mean equal to 20 and a standard error equal to 1.50. We 
know the sampling distribution is normal because of the central limit theorem. Figure 7.6 
shows this sampling distribution. From the empirical rule, we know that at least 95% of all 
sample means will be within 3 hours of the value of the population mean (m = 20). In other 
words, at least 95% of the sample means we could select from this population will be 
between M = 17 hours and M = 23 hours.

FYI
To compute the standard error of 

the mean, divide the population 

standard deviation by the square 

root of the sample size.

Sampling error  is the extent 
to which sample means selected 
from the same population differ 
from one another. This difference, 
which occurs by chance, is 
measured by the standard error of 
the mean.
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