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Previously, we said that “locating the center of the distribution of sample means if the research 
hypothesis is true allows researchers to quantify several other very important statistical concepts.” 
Now, it’s time to reap the benefits. To reap these benefits, you need to realize that both of the above 
curves are frequency histograms, and the areas under each respective curve represent all possible out-
comes. The null distribution of sample means represents all possible outcomes (i.e., all possible sample 
mean values) if the null hypothesis is true. The research distribution of sample means represents all 
possible outcomes (i.e., all possible sample mean values) if the research hypothesis is true. By “cut-
ting” these curves into different sections at the critical value of z, we can determine the probability of 
(a) rejecting a false null (i.e., statistical power), (b) not rejecting a false null (i.e., Type II error), (c) rejecting 
a true null (i.e., Type I error), and (d) not rejecting a true null. In the following figure, there is a distri-
bution of sample means for the null hypothesis and a distribution of sample means for the research 
hypothesis. The two curves have been “separated” so that it is easier to see the distinct sections of each 
curve. The areas under each of these respective curves represent statistical power, Type II errors, Type I 
errors, and not rejecting a true null. Try to determine which areas under each curve below represent  
(a) rejecting a false null (i.e., statistical power), (b) not rejecting a false null (i.e., Type II error), (c) reject-
ing a true null (i.e., Type I error), and (d) not rejecting a true null.

39.	 Match the area to the statistical outcome

Type I error (rejecting a true null):		  Area ____________

Type II error (failing to reject a false null):	 Area ____________

Statistical power (rejecting a false null):		  Area ____________

Failing to reject a true null:			   Area ____________

(M − µ) = Numerator of effect size equation and z score
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Critical value of  z = 1.65


