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z scores with probabilities of .05 or lower are considered unlikely to occur if the null hypothesis is true. 
z scores with probabilities less than .05 are unlikely to be due to sampling error, so they are more 
likely to be due to something else (e.g., frequent quizzing improving test scores). z scores with prob-
abilities higher than .05 are considered relatively likely to occur if the null hypothesis is true; these 
z scores’ deviation from 0 is likely to be due to sampling error.

It is important to remember that you could obtain a z score with a probability less than the .05 prob-
ability cutoff simply due to sampling error. In fact, if the null were true, you would have a 5% chance 
of getting an extreme z score, which would lead you to incorrectly conclude that the frequent quizzing 
improved test scores. This type of error is called a Type I error; we will explain this error in more detail 
later in this chapter. When you decide to use .05 as a cutoff and the null hypothesis is actually true, there 
is a 5% chance that you are going to get an extreme z score simply due to sampling error.

	 12.	 If you look up a z score of 2.2 in the unit normal table, you will find that the 
probability of obtaining a z score of 2.2 or higher if the null hypothesis is true is 
.0139. Is this a likely or unlikely outcome if we use a cutoff of .05?

a.	 Likely

b.	 Unlikely

	 13.	 If a researcher obtains a z score of 2.2, you can be absolutely confident that the 
observed difference between the sample mean and the population is not due to 
sampling error.

a.	 True

b.	 False

The .05 cutoff value that is used to identify which 
z scores are unlikely if the null is true is called the alpha 
(α) level. This alpha level cutoff can also be converted 
into a z score cutoff by looking up .05 in the tail column 
of the unit normal table and finding the z score with a tail 
of .05. Figure 6.2 illustrates how this is done. As you can 
see, the table does not include a tail probability of exactly 
.05, but there are two probabilities that are close to .05: 
.0505 and .0495. In Figure 6.2, we chose .0495 and used 
it to find the z score cutoff of 1.65. Forced to choose 
between .0505 and .0495, most statisticians would rec-
ommend using .0495 because it ensures that the Type I 
error rate is not more than 5% rather than slightly more 
than 5%. The take-home message is that the z score cut-
off we will use for a one-tailed .05 significance test will 
be 1.65 in this course.

Figure 6.3 may help explain the relationship between 
the alpha value and the critical value. The alpha value of 
.05 is represented by the shaded area on the right tail of 

the curve in Figure 6.3. The shaded area is the top 5% of the curve. The value located at the beginning 
of unlikely z score area (the shaded area) is called the critical value. In this case, the critical value is the 
z score of 1.65. The critical value is the z score cutoff; z scores equal to or greater than the critical value 
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