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Finding Harriet’s percentile rank is as easy as finding the z score of 0.21 in the z score column of 
Appendix A and reading the value next to that z score in the body column of the table. Again, we use 
the body column because the shaded area is more than half of the distribution. The body column 
indicates that the proportion of scores equal to or less than a z score of +0.21 is .5832. Therefore, 
58.32% of the population of ACT scores were equal to or lower than Harriet’s ACT score of 22. In other 
words, Harriet is at the 58.32nd percentile. This estimate of 58.32% is based on the assumption that 
the population of ACT scores is normally distributed. If the population distribution varies greatly from 
a normal shape, this estimate would be inaccurate.

EXAMPLE 2: NEGATIVE z SCORE

Antonio took the SAT. He wants to know the percentile rank of his combined math and verbal score on 
the SAT, which was 1005 (i.e., X = 1,005). The mean combined math–verbal score on the SAT is  
µ = 1008, with a standard deviation of 114. Again, the first step is to compute the z score for a  
combined SAT score of 1005. This is done below:
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Draw a Normal Distribution,  
and Shade the Area You Are 
Interested In
The next step is to draw a normal distribution 
of combined SAT scores, locate the z score of 
−0.026, find the percentile rank of Antonio’s 
score, and shade the area under the curve that 
is less than the z score of −0.026. This is done 
in Figure 4.4.

Use a Unit Normal Table to  
Find the Area That Is Shaded
For this example, you want to know the pro-
portion of z scores that are less than a negative 
z score of −0.026. Note that the unit normal 

table does not include negative values. Therefore, you will always look up the absolute value of the 
z score you compute (i.e., in this case, you would look up 0.026) and then decide if you should use the 
body or the tail column based on your sketch. If the shaded area is more than half of the distribution, 
use the body column. If the shaded area is less than half of the distribution, use the tail column. In this 
case, less than half of the distribution is shaded, so we use the tail column for the z score of 0.026. The 
table in this book only goes two places past the decimal, so you should round 0.026 to 0.03. If you look 
up 0.03, you will find that the proportion of scores in the tail column is .4880. Therefore, approxi-
mately 48.80% of the students who took the SAT had combined math–verbal SAT scores that were 
equal to or lower than Antonio’s score of 1005.

  Figure 4.4   � A z Distribution With the Target 
Area Below z < −0.026 Shaded
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