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Then compute the z statistic by substituting the values of the sample mean, M = 14; the 
population mean stated by the null hypothesis, m = 12; and the standard error we just 
calculated, sM = 0.80:
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Step 4: Make a decision. To make a decision, we compare the obtained value to the 
critical value. We reject the null hypothesis if the obtained value exceeds the critical 
value. Figure 8.7 shows that the obtained value (zobt = 2.50) is greater than the critical 
value; it falls in the rejection region. The decision is to reject the null hypothesis. To locate 
the p value or probability of obtaining the z statistic, we refer to the unit normal table in 
Table B.1 in Appendix B. Look for a z score equal to 2.50 in Column A, then locate the 
probability toward the tail in Column C. The p value is .0062 (p = .0062). We do not 
double the p value for one-tailed tests.

We found in Example 8.2 that if the null hypothesis were true, then p = 
.0062 that we would have selected a sample mean of 14 from this population. 
The criterion we set in Step 2 was that the probability must be less than 5% 
that we would obtain a sample mean if the null hypothesis were true. Because 
p is less than 5%, we decide to reject the null hypothesis that mean improve-
ment in this population is equal to 12. Instead, we found that the reading pro-
gram significantly improved reading proficiency scores more than 12 points. 

FIGURE 8.7  Making a Decision for Example 8.2
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Because the obtained value falls in the rejection region (it is beyond the critical value of 1.645), we 
decide to reject the null hypothesis.

The decision in Example 8.2 was to reject the null hypothesis using a 
one-tailed test. One problem that can arise, however, is if scores go in the 
opposite direction than what was predicted. In other words, for one-tailed 
tests, it is possible in some cases to place the rejection region in the wrong 
tail. Thus, we predict that scores will increase, and instead they decrease, 
and vice versa. When we fail to reject a null hypothesis because we placed 
the rejection region in the wrong tail, we commit a type of error called a 
Type III error (Kaiser, 1960). We make a closer comparison of one-tailed 
and two-tailed hypothesis tests in the next section.

FYI
Two-tailed tests are more 

conservative and eliminate the 

possibility of committing a Type III 

error. One-tailed tests are associated 

with greater power, assuming the 

value stated in the null hypothesis 

is false.

A Type III error  is a type of error 
possible with one-tailed tests in 
which a decision would have been 
to reject the null hypothesis, but 
the researcher decides to retain 
the null hypothesis because the 
rejection region was located in the 
wrong tail.

The “wrong tail” refers to the 
opposite tail from where a 
difference was observed and 
would have otherwise been 
significant.


