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based on the information given in the problem. However, it is important to note the subscript “quiz” 
in µquiz > 75. The subscript refers to those who take frequent quizzes before the test. We do not know 
what the mean test score would be if the entire population of students took quizzes before the test  
(i.e., we don’t know µquiz). We know that the population mean is 75 when students take the test without 
previously taking quizzes. The research question is whether taking frequent quizzes would create a 
population mean that is greater than 75.

Therefore, the research hypothesis is predicting that if there were a population of students who took 
quizzes before the test, their population test mean (µquiz) would be greater than 75 (i.e., the current mean 
of those who did not take quizzes before the test). In contrast, the null hypothesis is predicting that if there 
were a population of students who took quizzes before the test, their population test mean (µquiz) would be 
equal to or less than 75 (i.e., the current mean of those who did not take quizzes before taking the test). In 
this scenario, the research hypothesis is essentially saying the 5-point increase in exam score from 75 to 
80 was created by the frequent quizzing. In contrast, the null hypothesis is saying that this increase was 
created by sampling error; frequent quizzing will not lead to an increase in the entire population.

	 8.	 In this research situation, µquiz represents

a.	 the population’s mean test score.

b.	 what the population’s mean test score would be if all students took quizzes 
before taking the test.

Step 3: Define the Critical Regions
The third step in the hypothesis testing process is defining the critical region. The critical region is the 
collection of all z score values that are so rare if the null is true that if any one of these z scores occurs, 
it suggests that the null hypothesis is probably false. To understand the critical region, we need to 
return to the distribution of sample means.
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  Figure 6.1   � A Distribution of Sample Means With a z Number Line (Top) and a Sample Mean 
Number Line (Bottom)


