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20.	 Would you reject or fail to reject the null hypothesis in this situation?

a.	 Reject the null (i.e., the difference is probably not due to sampling error)

b.	 Fail to reject the null (i.e., the difference is probably due to sampling error)

21.	 When µ = 50, σ = 10, and N = 25, obtaining a sample mean of 52 (i.e., M = 52) leads to the 
conclusion that the treatment probably did not work because the difference between the sample 
mean and the population mean (M − µ = 2) led to a z score of 1, which was small enough to 
have resulted from sampling error. However, it is also possible that the small difference was 
actually created by the treatment (i.e., the treatment worked, just not very well). If the treatment 
really did work but the researcher mistakenly concluded that it did not work, the researcher 
would have committed a

a.	 Type I error.

b.	 Type II error.

c.	 Type III error.

After conducting a study in which the null hypothesis was not rejected, it is a good idea for research-
ers to recognize that they may have made a Type II error. Many researchers will want to estimate the 
probability that they made a Type II error. If the probability is too high, they may decide that it is neces-
sary to conduct an additional study. While you will be using computers to perform the computations, 
it is important that you have a conceptual understanding of Type II errors.

To determine the probability that a Type II error was made (i.e., that researchers concluded the treat-
ment did not work when it really did work), a second distribution of sample means is created. This sec-
ond distribution of sample means is centered on the mean of the sample from the study; in this case, 
the sample mean was 52. If the treatment really improves mental concentration by 2 from 50 to 52 and 
we built a distribution of sample means for those receiving the treatment, it would be centered on 52. 
This second distribution is the research hypothesis distribution of sample means. The research hypoth-
esis distribution of sample means has been added to the null distribution of sample means below.

22.	 Look at the following figure. Which curve is the null hypothesis curve, and which curve is the 
research hypothesis curve? Explain your reasoning.
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Critical value of  z = 1.65


