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H0: m ≤ 12 	� With the reading program, mean improvement is at most 12 points in 
the population.

H1: m > 12 	� With the reading program, mean improvement is greater than  
12 points in the population.

Notice a key change for one-tailed tests: The null hypothesis encompasses outcomes in 
all directions that are opposite the alternative hypothesis. In other words, the directional 
statement is incorporated into the statement of both hypotheses. In this example, the 
reading program is intended to improve reading proficiency. Therefore, a one-tailed test 
is used because there is a specific, expected, logical direction for the effect if the reading 
program were effective. The null hypothesis therefore states that the expected effect 
will not occur (that mean improvement will be at most 12 points), and the alternative 
hypothesis states that the expected effect will occur (that mean improvement will be 
greater than 12 points). 

Step 2: Set the criteria for a decision. The level of significance is .05, which makes the 
alpha level α = .05. To determine the critical value for an upper-tail critical test, we locate 
the probability .0500 toward the tail in Column C in the unit normal table in Table B.1 
in Appendix B. The z score associated with this probability is between z = 1.64 and  
z = 1.65. The average of these z scores is z = 1.645, which is the critical value or cutoff 
for the rejection region. Figure 8.6 shows that, for this test, we place the entire rejection 
region, or alpha level, in the upper tail of the standard normal distribution.
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When the test statistic exceeds 1.645, we reject the null hypothesis; otherwise, we retain the null 
hypothesis.

Step 3: Compute the test statistic. Step 2 sets the stage for making a decision because 
the criterion is set. The probability is less than 5% that we will obtain a sample mean that 
is at least 1.645 standard deviations above the value of the population mean stated in the 
null hypothesis. In this step, we compute a test statistic to determine whether or not the 
sample mean we selected is beyond the critical value we stated in Step 2.

To calculate the z statistic, first compute the standard error (sM), which is the denominator 
for the z statistic:
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FYI
For one-tailed tests,  

the alpha level is placed in a  

single tail of a distribution. 


