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Recall that we can state one of three alternative hypotheses: A popu-
lation mean is greater than (>), less than (<), or not equal to (≠) the value 
stated in a null hypothesis. The alternative hypothesis determines which tail 
of a sampling distribution to place the level of significance in, as illustrated 
in Figure 8.2. In this section, we will use an example for a directional and a 
nondirectional hypothesis test.

Nondirectional Tests (H1: ≠)
In Example 8.1, we use the one-sample z test for a nondirectional, or two-
tailed, test, where the alternative hypothesis is stated as not equal to (≠) the 
null hypothesis. For this test, we will place the level of significance in both 
tails of the sampling distribution. We are therefore interested in any alterna-
tive to the null hypothesis. This is the most common alternative hypothesis 
tested in behavioral science.

Example 8.1

A common measure of intelligence is the intelligence 
quotient (IQ) test (Castles, 2012; Spinks et al., 2007) 
in which scores in the general healthy population are 
approximately normally distributed with 100 ± 15 (m ± s). 
Suppose we select a sample of 100 graduate students to 
identify if the IQ of those students is significantly different 
from that of the general healthy adult population. In this 
sample, we record a sample mean equal to 103 (M = 103). 
Compute the one-sample z test to decide whether to retain 
or reject the null hypothesis at a .05 level of significance  
(a = .05).

Step 1: State the hypotheses. The population mean IQ 
score is 100; therefore, m = 100 is the null hypothesis. We 
are testing whether the null hypothesis is (=) or is not (≠) 
likely to be true among graduate students:

H0: m = 100	� Mean IQ scores are equal to 100 in the 
population of graduate students.

H1: m ≠ 100	� Mean IQ scores are not equal to 100 in the population of graduate 
students.

Step 2: Set the criteria for a decision. The level of significance is .05, which makes 
the alpha level a = .05. To locate the probability of obtaining a sample mean from a 
given population, we use the standard normal distribution. We will locate the z scores 
in a standard normal distribution that are the cutoffs, or critical values, for sample 
mean values with less than a 5% probability of occurrence if the value stated in the null 
hypothesis (m = 100) is true.

In a nondirectional (two-tailed) hypothesis test, we divide the alpha value in half so that an 
equal proportion of area is placed in the upper and lower tail. Table 8.4 gives the critical 
values for one- and two-tailed tests at .05, .01, and .001 levels of significance. Figure 8.4 
displays a graph with the critical values for Example 8.1 shown. In this example, a = .05, 
so we split this probability in half:

Splitting in half: in each tail.α α
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FYI
The one-sample z test is used  

to test hypotheses about a 

population mean when the 

population variance is known.

FYI
Nondirectional tests are used  

to test hypotheses when we  

are interested in any alternative  

to the null hypothesis.

Nondirectional tests, or two-
tailed tests, are hypothesis 
tests in which the alternative 
hypothesis is stated as not equal 
to (≠) a value stated in the null 
hypothesis. Hence, the researcher 
is interested in any alternative to 
the null hypothesis.

A critical value  is a cutoff 
value that defines the boundaries 
beyond which less than 5% of 
sample means can be obtained if 
the null hypothesis is true. Sample 
means obtained beyond a critical 
value will result in a decision to 
reject the null hypothesis.
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