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THE Z TEST

A Real-World Example of the z Test
For better or for worse, many primary and secondary schools are judged by how well their students do on 
standardized tests. One such test that is widely used is the Scholastic Aptitude Test (SAT®; College Board, New 
York, NY). The SAT is used by many colleges and universities to make admissions decisions. Of course, students 
from some high schools tend to do better on the SAT than do students from other high schools. It may be of 
interest to researchers, policy makers, and the public at large to learn which high schools tend to have students 
who score particularly high and particularly low on the SAT.

Suppose we want to know whether the average SAT score for students from your high school is different 
from the national average SAT score. In this instance, we have a sample of SAT scores (those from students at 
your high school), and we know the population parameters for SAT math scores. The mean SAT score in the 
United States is approximately 1,500 with a standard deviation of approximately 300 (College Board, 2015). 
These are the population parameters. For this example, let’s suppose the mean SAT math score at your school 
is 1,560. A score of 1,560 is obviously higher than a score of 1,500. However, is that difference between the 
sample (scores at your school) and the population large enough to infer that your school is in fact different from 
the larger population of high school SAT scores? That is the question we want to answer here.

Enter the z test. The z test is a parametric statistical tool that allows us to determine whether a sample is in 
fact different from the population from which it is drawn. Recall from the previous chapter that a z score allows 
us to pinpoint a score relative to all other scores in the distribution of those scores. Specifically, a z score is a 
measure of how many standard deviations an individual score falls from the group mean. The z test, as we will 
see soon, is an application of z score logic. To refresh, the formula for the z score is

z =
individual score  mean

standard deviation
−

To be able to use the z test, we must know the population parameters (if such population data are not available, 
we will use the statistical tool presented later in this chapter). In our example, the z test will allow us to learn 
whether SAT scores at your high school, assuming an average score of 1,560, are in fact really different from 
the population mean SAT score, which is 1,500, with a standard deviation of 300.

z test: parametric statistical tool that allows us to compare a sample to the population from which it was drawn when 
the population parameters are known.

Ingredients for the z Test
Before we explore the heart of the z test, there are two concepts we need to know about: the sampling distribu-
tion and the standard error of the mean. Once we understand these two concepts, we will then have all of the 
ingredients necessary to conduct a z test and answer our research question.

Keep in mind that students from your high school comprise only one sample drawn from the population of 
high school students taking the SAT. For the sake of example, suppose there are 80 students taking the SAT in a 
given year at your high school. We could have examined many different samples of 80 students drawn from 
the population. The sampling distribution is the distribution of sample means based on random samples of a 
particular size drawn from a population. Most sample means will be near the population mean. In our example, 
most sample means will be close to 1,500. Indeed, the mean for the sampling distribution is in fact the mean of 
the scores in the population, in this example, 1,500. Only a few of the sample means will be extremely different 


