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Thus, there are only two things that contribute to sampling error: the standard deviation of the popu-
lation and the size of the sample. As σ increases, the SEM also increases. As the sample size increase, 
the SEM decreases. In general, researchers have far less control over the population standard deviation 
than the sample size, and so efforts to reduce sampling error tend to focus on increasing the size of the 
sample. For example, suppose that you know that scores on a reading comprehension test have a popu-
lation mean of 500 with a standard deviation of 100. You want to do a study of reading comprehension 
and are considering using a sample of 10 people and want to know how much sampling error you could 
expect. To figure this out, you would just divide σ by N :

	 SEM
N

=
σ  = 100

10
 = 31.62.

This simple computation tells you that if you did your study with a sample of 10 people, the typi-
cal distance you would expect between your sample mean and the true population parameter would 
be 31.62.

What if you doubled your sample size to 20? In this case, your sampling error would decrease 
substantially from 31.62 to 22.36.

	 SEM
N

=
σ

 = 
100

20
 = 22.36.

If you estimate your expected sampling error with increasingly large samples, you would find that 
as your sample size increases, sampling error decreases (see Table 5.1).

Although reduced sampling error is important, you must also weigh the costs and diminishing returns of 
obtaining increasingly large samples when deciding on your study’s sample size. In this example, increas-
ing the sample size by 30 people from 10 to 40 cuts 
the sampling error in half. However, to cut sampling 
error in half again, you would have to add another  
120 people to the sample. If you inspect Table 5.1 
carefully, you will notice that increasing the sample 
size by a factor of 4 decreases the expected sampling 
error by about half. Choosing an appropriate sample 
size for a study is a relatively complex topic influenced 
by a number of factors that you will learn about in a 
research methods course. For right now, understand 
that as sample sizes increase, sampling error decreases.

DISTRIBUTION OF SAMPLE MEANS

Computing the amount of sampling error expected 
in a study isn’t difficult. You simply divide σ by the 
square root of the sample size (N). However, to 
understand why this simple sampling error formula 
works, you must understand distributions of sample 
means. A distribution of sample means is the popu-
lation of all possible random sample means for a 
study conducted with a given sample size. In other 

  Table 5.1 
 � Relationship Between  
Sample Size and Sampling 
Error With σ = 100

Sample Size Sampling Error

10 31.62

20 22.36

40 15.81

80 11.18

160 7.91

320 5.59

640 3.95

1,280 2.80

2,560 1.98


