
Chapter 10  Independent Samples t Test 341

Type I Errors, Type II Errors, and Statistical Power
17.	 Before collecting data from the sample that took acetaminophen, you can’t locate the center of 

the distribution of sample mean differences if the research hypothesis is true. However, after you 
have the data from the sample, you do have an idea of where the research hypothesis 
distribution of sample mean differences is located. What can you use to estimate the location of 
this distribution? Provide a specific value. (Hint: What value might represent the mean difference 
between the social pain scores of all those who took acetaminophen and all those who took the 
placebo if the research hypothesis is true?)

	 Specific value for the center of the research hypothesis distribution of sample mean  
differences = _____.

	 A major benefit of locating the center of the research hypothesis distribution of sample mean 
differences, even if it is an estimated center that is inferred from sample statistics, is that it allows 
researchers to quantify several other very important statistical concepts. This quantification 
process can be illustrated by “building a distribution.” You have already built one of the 
distributions that are necessary in Question 10. As you know from Question 10, the null 
hypothesis distribution of sample mean differences is centered at a t value of 0. The null 
t distribution is re-created for you as follows:

Critical value of
t = −1.67
df = 60

−7 −6 −5 −4 −3 −2 −1 0 1 2 3

18.	 The second distribution you need to build is the distribution of the sample mean differences if 
the research hypothesis is true. As mentioned earlier, the center of this distribution is 
determined by the actual mean difference of the samples. In this case, the actual sample mean 
difference was −9, meaning that the center of this distribution of sample means is at −9 on the 
raw score number line. What is the t value associated with a sample mean difference of -9?

	 �Draw a vertical line on the above figure at the t value associated with a mean difference of -9 to 
represent the center of the distribution of sample means if the research hypothesis is true. 
Remember that the only reason we can locate this curve’s center is because you know the actual 
mean difference of the samples. You can’t know this before you collect data.

19.	 In Activity 6.1, you created the research hypothesis distribution of sample means by sketching a 
normally shaped distribution. When working with t distributions, the research distribution of 
sample means can be skewed with smaller sample sizes.3 Here, our sample size is large enough 

3	 The severity of the research curve’s skew depends on the effect size and the sample size, but as sample size 
increases, the research curve approaches a normal shape (Cummings, 2012).


