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Step 1: To transform a raw score (x) to a z score, we compute a z transformation. In this 
example, x = 4.1. The z transformation is
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In the distribution shown in Figure 6.9, a score equal to 4.1 is located 1.36 z scores, or 
standard deviations, below the mean in a standard normal distribution.

Step 2: In this example, we are looking for the proportion from z = −1.36 to the mean, and 
then we will add .5000, which is the total proportion of area above the mean. To locate 
the proportion, search Column A in Table B.1 in Appendix B for a z score equal to 1.36. 
(Remember that a proportion given for a positive z score is the same for a corresponding 
negative z score.) The proportion given in Column B is p = .4131. Add .4131 to the 
proportion of area above the mean (p = .5000) to find the proportion:

p = .4131 + .5000 = .9131.

The probability is p = .9131 that a patient in this sample scored 4.1 or higher on the 
Cognistat metric.

Locating Proportions Between Two Values

Example 6.7

In recent studies, researchers have tested the 
possible benefits of gum chewing on academic 
performance in an educational environment (Hirano 
et al., 2008; Johnston, Tyler, Stansberry, Moreno, 
& Foreyt, 2012). Using data based on reports in 
published research, adult students who chew gum 
while in class improve 20 ± 9 (M ± SD) points on a 
standardized math test the second time they take it. 
Assuming these data are normally distributed, what 
is the probability that a student who chews gum will 
score between 11 and 29 points higher the second 
time he or she takes the standardized math test?

Figure 6.10 is a normal curve showing this 
distribution. The shaded region in Figure 6.10 is the 
proportion, or probability, associated with scores 
between 11 and 29 on the math test. To find the 
proportion in the shaded regions, we apply the two 
steps for each score, x:

Step 1 for x = 11: To transform a raw score (x) to a z score, we compute a z 
transformation. In this example, x = 11. The z transformation is

z = = − = −−11 20
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In the distribution shown in Figure 6.10, a score equal to 11 is located 1.00 z score, or 
one standard deviation, below the mean in a standard normal distribution.

Step 2 for x = 11: Find the z score 1.00 in Column A of Table B.1 in Appendix B, and 
then look in Column B for the proportion between −1.00 and the mean: p = .3413.

To find the total proportion between the two scores, we will add .3413 to the proportion 
associated with the second score (x = 29).

FYI
Because the normal distribution 

is symmetrical, probabilities 

associated with positive z scores are 

the same for corresponding negative 

z scores.
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