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from the population mean. The distribution of sample means will be normally distributed around the popula-
tion mean, allowing us to identify these extreme samples by using the z test.

Just as there is a standard deviation for each sample drawn from the population, there is a standard devia-
tion for the sampling distribution. It is called the standard error of the mean. The standard error of the mean 
is always going to be smaller than the standard deviation for an individual sample drawn from that popula-
tion. Why is this so? A few people in any sample will have extreme scores, but in just one sample, it is more 
likely we will have a larger proportion of extreme scores than will be present in all possible samples. Thus, 
for an individual sample, it is more likely to see a higher level of variability in scores than will be found in 
the entire sample distribution. In the sampling distribution, which is obviously larger than a single sample, 
extreme scores will tend to average out around the population mean.

Sampling distribution: distribution of sample means for a fixed sample size drawn from a population.

Standard error of the mean: standard deviation of the sampling distribution.

We know our population mean is 1,500, but how do we calculate the standard error of the mean? 
Theoretically, we need to draw numerous samples from the population and determine the standard deviation 
for the distribution of our sample means. Obviously, this is not practical to do. Fortunately, we can make use of 
the Central Limit Theorem. This theorem states that

(a)	 for a given sample size, the distribution of sample means will have a mean equal to the population mean;

(b)	 the distribution will have a standard deviation calculated by taking the population standard deviation 
and dividing it by the square root of the sample size; and

(c)	 as the sample size increases, the distribution will be a normal distribution.

Central Limit Theorem: (a) for a given sample size, the distribution of sample means will have a mean equal to the popu-
lation mean; (b) the distribution will have a standard deviation calculated by taking the population standard deviation 
and dividing it by the square root of the sample size; and (c) as the sample size increases, the distribution will be a normal 
distribution.

Thus, to calculate the standard error of the mean (abbreviated as σx-bar), we take the population standard 
deviation and divide it by the square root of the sample size. Recall from Chapter 4 that “σ” is the symbol 
for the population standard deviation. For the standard error of the mean, symbolically, we have
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We now have all of the ingredients needed for the z test.
The formula for the z test is
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