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with an unknown variance. Table 9.2 summarizes the differences and sim-
ilarities between the z test and t test. To compute the one-sample t test, we 
make three assumptions:

1.	 Normality. We assume that data in the population being sampled 
are normally distributed. This assumption is particularly important 
for small samples. In larger samples (n > 30), the standard error is 
smaller, and this assumption becomes less critical as a result.

2.	 Random sampling. We assume that the data we measure were 
obtained from a sample that was selected using a random sampling 
procedure. It is considered inappropriate to conduct hypothesis tests 
with nonrandom samples.

3.	 Independence. We assume that each outcome or observation is inde-
pendent, meaning that one outcome does not influence another. 
Specifically, outcomes are independent when the probability of one 
outcome has no effect on the probability of another outcome. Using 
random sampling usually satisfies this assumption.

FYI
Three assumptions for a  

one-sample t test are normality, 

random sampling, and 

independence.

z Test t Test

What is the obtained value? z statistic, p value t statistic, p value

What distribution is used to locate 
the probability of obtaining a sample 
mean? 

Normal distribution t distribution

What is the denominator of the test 
statistic?

Standard error Estimated standard error

Do we know the population variance? Yes No. The sample variance is used to 
estimate the population variance

Are degrees of freedom required for 
this test?

No, because the population variance 
is known

Yes. The degrees of freedom for a 
t test are equal to the degrees of 
freedom for sample variance for a 
given sample: n − 1

What does the test measure? The probability of obtaining a measured sample outcome

What can be inferred from the test? Whether the null hypothesis should be retained or rejected

TABLE 9.2  The Differences and Similarities Between the z Test and t Test

In Example 9.1, we compute the one-sample t test using the four steps to 
hypothesis testing introduced in Chapter 8.


