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Here is an example of solving for the raw score when given that z = 2, µ = 21, and σ = 4.70:
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X = 30 40. .

A raw score of 30.40 on this test represents performance that is 2 standard deviations above the 
population mean (i.e., very good performance!). This value could be used to identify very motivated 
students who score far above average.

z SCORES AND THE STANDARD NORMAL CURVE

We have learned that z scores are helpful because (1) they enable us to locate any score in a distribution 
of scores and (2) they provide a very systematic way to compare any score to any other score. For 
example, we know that positive z scores are above average and that positive z scores greater than +1 
are further above the average than is typical of the positive z scores. And, we know that a z score of 
+0.38 is slightly better than a z score of +0.21. z scores always provide these two abilities to researchers. 

But, if the distribution of raw scores from 
which the z scores are derived is nor-
mally shaped, z scores enable a third, 
even more powerful ability to research-
ers. A normally shaped distribution of 
z  scores enables researchers to make 
very precise probability statements about 
any score in a distribution. Before we 
explain how this third more powerful 
ability of z scores is possible, we need to 
discuss what we mean by a normally 
shaped distribution.

When statisticians talk about a nor-
mally shaped distribution, or a normal 
curve, they mean a distribution of scores 
that has a very specific shape. Figure 4.1 
displays a normal curve. First, normal 
distributions are symmetrical, meaning 
their left and right sides are identical so 
the mean, the median, and the mode 
are all the same value. Second, they are 
bell shaped, so they follow a 68–95–99 
rule. In normal curves, 68.26% of all the 
scores in the distribution are between 
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  Figure 4.1   � Percentage of Scores Between Standard 
Deviations in a Normal Distribution


