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In plain English, the null hypothesis says that 
we expect no difference between mean SAT 
scores at your high school and the national 
mean. The research hypothesis says that we 
expect mean SAT scores at your high school 
to be greater (better) than the national mean.

We next need to specify our alpha level. 
Remember that the alpha level determines 
the region of null hypothesis rejection and 
likelihood of committing a Type I error. Let’s 
stick with 5% (.05). As we discussed previ-
ously, an alpha level of 5% means we are will-
ing to accept a 5% chance that we reject the 
null hypothesis when in fact the null hypoth-
esis is true (i.e., we accept a 5% chance of 
making a Type Ierror). Because this is a direc-
tional research hypothesis, we designate 5% 
of one tail of the distribution of statistical out-
comes as the region of null hypothesis rejec-
tion, as seen in Figure 6.2.

We now gather our data and calculate a z 
test statistic. Of course, I’ve provided the data we need. Remember that in this example, we want to know 
whether average SAT scores at your high school are greater than the U.S. national average. We said that the 
average SAT score at your high school was 1,560 for a sample of 80 students. The national average SAT score is 
1,500 with a standard deviation of 300. Thus, we have two of the three ingredients for the z test; all we need to 
do now is calculate the standard error of the mean, which is the denominator of the z test formula. Here again 
is the formula for the standard error of the mean:
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In our example, σ = 300 and N = 80. Therefore,
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Now, let’s conduct our z test. Here again is the formula for the z test:
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Plugging in our ingredients, we get
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Figure 6.2    �Region of Null Hypothesis Rejection for a 
Directional z Test (Region Is 5% of All 
Possible Statistical Outcomes)
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