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We found in Example 8.1 that if the null hypothesis were true, then p = .0456 that we 
would have selected this sample mean from this population. The criterion we set in Step 
2 was that the probability must be less than 5% or p = .0500 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. We conclude that the mean IQ score among graduate students 
in this population is not 100 (the value stated in the null hypothesis). Instead, we found 
that the mean was significantly larger than 100.

Directional Tests (H1: > or H1: <)
An alternative to the nondirectional test is a directional, or one-tailed, test, 
where the alternative hypothesis is stated as greater than (>) the null hypoth-
esis or less than (<) the null hypothesis. For an upper-tail critical test, or a 
“greater than” statement, we place the level of significance in the upper tail 
of the sampling distribution. So we are interested in any alternative greater 
than the value stated in the null hypothesis. This test can be used when it is 
impossible or highly unlikely that a sample mean will fall below the popula-
tion mean stated in the null hypothesis.

For a lower-tail critical test, or a “less than” statement, we place the level
of significance or critical value in the lower tail of the sampling distribution.
So we are interested in any alternative less than the value stated in the null
hypothesis. This test can be used when it is impossible or highly unlikely that a
sample mean will fall above the population mean stated in the null hypothesis.

Example 8.2

Suppose researchers were interested in looking at improvement in reading
proficiency among elementary school students following a reading program.
In this example, the reading program should, if anything, improve reading
skills, so if any outcome were possible, it would be to see improvement.
For this reason, we could use a one-tailed test to evaluate these data.
Suppose elementary school children in the general population show reading
proficiency increases of 12 ± 4 (m ± s) points on a given standardized
measure. If we select a sample of 25 elementary school children in the
reading program and record a sample mean improvement in reading
proficiency equal to 14 (M = 14) points, then compute the one-sample z 
test at a .05 level of significance to determine if the reading program was
effective.

Step 1: State the hypotheses. The population mean is 12, and we are testing 
whether the alternative is greater than (>) this value:

TABLE 8.5 Determining the p Value

To find the p value for the z statistic, find its probability (toward the tail) in the unit normal table and mul-
tiply this probability by the number of tails for alpha.

One-Tailed Test Two-Tailed Test

Number of tails 1 2

Probability p p

p value calculation 1p 2p

FYI
A nondirectional test is conducted 

when it is impossible or highly 

unlikely that a sample mean will 

fall in the direction opposite to that 

stated in the alternative hypothesis.

Directional tests, or one-tailed 
tests, are hypothesis tests in 
which the alternative hypothesis is 
stated as greater than (>) or less 
than (<) a value stated in the null 
hypothesis. Hence, the researcher 
is interested in a specific 
alternative to the null hypothesis. 

To illustrate how to make a 
decision using the one-tailed test, 
we work in Example 8.2 with an 
example in which such a test could 
be used.
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