
An Introduction to Statistics342

that the distribution is essentially normal. In addition, we are less concerned with the research 
curve’s precise shape than we are with using it to locate the Type II and statistical power regions 
in the research curve. Therefore, sketch in the distribution of sample mean differences if the 
research hypothesis is true, assuming it has a normal shape. (Just try to duplicate the null curve’s 
shape and spread but have it centered at −1.86 on the t score number line rather than at 0, 
where the null curve is centered.)

After you have completed sketching in the research hypothesis distribution of sample mean 
differences, look at the following figure and confirm that your figure looks like it. If it doesn’t, 
determine what is wrong and fix it. Be sure you understand why the figure looks as it does.

Just as can be done with the z for the sample mean, single-sample t test, and the related 
samples t test, we can use these curves to quantify the probability of important statistical 
concepts. The null distribution of sample mean differences represents all possible outcomes if 
the null hypothesis is true. The research distribution of sample mean differences represents all 
possible outcomes if the research hypothesis is true. By “cutting” these curves into different 
sections at the critical value of t, we can estimate the probability of (a) rejecting a false null  (i.e., 
statistical power), (b) failing to reject a false null (i.e., Type II error), (c) rejecting a true null (i.e., 
Type I error), and (d) failing to reject a true null. In the following figure, there is a distribution of 
sample mean differences for the null hypothesis and a distribution of sample mean differences 
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 failing to reject a true null. Try to determine 
which areas under each curve represent what in the following figure.
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