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where

x  is the mean for our sample,

µ is the population mean, and

σx-bar is the standard error of the mean.

This formula looks similar to the z score formula. What we have done with the z test is (a) replace an individual 
score with a group mean; (b) replace a sample mean with a population mean; and (c) replace the sample stan-
dard deviation with the standard error of the mean.

LEARNING CHECK

1.	 Random samples, each with 50 scores, are selected from a normal population with a population mean of 85 and a 
standard deviation of 18. The mean is calculated for each sample. What would be the average of all the sample 
means? Why?

A: The average for all sample means would be about 85. This is because the mean of the sampling  
distribution will be equal to the population mean, which in this example is 85.

2.	 A distribution has μ = 50 and σ = 20. How does the standard error of the mean (σx-bar) change as your sample size 
increases from n = 1 to n = 4, to n = 9, to n = 16, to n = 64?

A: The larger the sample size, the smaller the standard error of the mean will be. Larger samples tend to represent 
the populations from which they were drawn better. This is because as the sample size increases, the denominator 
of the standard error formula will also increase. When the denominator of any fraction is increased, the quotient is 
smaller.

3.	 Which of the following samples would have the largest standard error of the mean?

a)	 n = 25 scores from a population with σ = 10

b)	 n = 25 scores from a population with σ = 20

c)	 n = 100 scores from a population with σ = 10

d)	 n = 100 scores from a population with σ = 20

A: b

Using the z Test for a Directional (One-Tailed) Hypothesis
Now that we have the ingredients for the z test, let’s put them to use. I know that earlier in this chapter I 
said researchers generally prefer nondirectional (two-tailed) hypothesis tests instead of directional (one-tailed) 
hypothesis tests. But for the purposes of illustration and to help you understand the general principles of 
hypothesis testing, let’s do both directional and nondirectional hypothesis tests here.

Let’s first state our hypotheses. Remember that we always statistically test the null hypothesis even though 
what researchers are interested in and report in articles is a research hypothesis. For a directional hypothesis 
test, what would be our null and research hypotheses? In symbols, we have
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