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In Example 11.1, we use the three steps to compute the estimation for-
mula for the one-sample z test. The estimation formula is as follows:
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Example 11.1

A common measure of intelligence is the intelligence quotient (IQ) test (Castles, 2012; 
Spinks et al., 2007) in which scores in the general healthy population are approximately 
normally distributed with 100 ± 15 (m ± s). In Example 8.1, we selected a sample of 100 
graduate students to identify if the IQ of those students was significantly different from 
that of the general healthy adult population. We recorded a sample mean equal to 103 (M 
= 103). Let us find the 90% confidence interval for these data.

Step 1: Compute the sample mean and standard error. The sample mean, which is the 
point estimate of the population mean, is equal to M = 103.

The standard error is the population standard deviation divided by the square root of the 
sample size:
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Step 2: Choose the level of confidence and find the critical values at that level of 
confidence. In this example, we want to find the 90% confidence interval, so we choose 
a 90% level of confidence. Remember, in a sampling distribution, 50% of sample means 
fall above the sample mean we selected, and 50% fall below it. We are looking for the 
90% of sample means that surround the sample mean we selected, meaning the 45% 
of sample means above and the 45% of sample means below the sample mean we 
selected. This leaves only 5% of sample means remaining in the upper tail and 5% in 
the lower tail. To find the critical value at this level of confidence, we look in the z table 
in Table B.1, Appendix B. Find .0500 (or 5%) in Column C. In the appendix we find that 
.0500 falls between a z score of 1.64 and 1.65. The average of those two z scores is the 
z score associated with 5% toward the tails: z = 1.645. 

In our example, 1.645 is the cutoff for a 90% confidence interval, where 45% of data 
are above and 45% of data are below the mean. The remaining data are the 10% of 
data in the tails, which equates the critical value we chose to a two-tailed test at a .10 
alpha level (5% in each tail). Table 11.4 shows how different levels of confidence using 
estimation correspond to different two-tailed levels of significance (a) using hypothesis 
testing.

TABLE 11.3
 � Expressions Used in the Estimation of Populations With a 

Known Variance

Symbols Meanings

M Sample mean

m Population mean

sM Standard error of the mean


