Spinrad/Psychology Introduction to the (Gaussian) Bell Curve
As we look at intelligence and other aspects of development, we need to know what is inside or outside the range of typical behavior and development. Let’s take a look at height of this class. Class fills in the following graph, placed on a wall, of female height.
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Where does it look like most of the variance falls in this class? Another way of saying this is where does the peak density of the data fall? If we had 500 female undergraduates fill this out, draw a curve to smooth out our data.

Now, it is easier to analyze the data for a central tendency than show all the data in the graph above. So now calculate the mean for our class.
The central tendency does not give us enough information. For example, with our mean of ____, perhaps half the class is 5’ and half is 6’. We know that is not true, because we are dealing with a normal distribution, a bell curve (not a two-hump bimodal distribution).

But we still don’t know the girth of the curve. Is the data closely distributed to the mean or very spread out. Class draws a spread out curve and a close-to-the-mean curve. The spread of the bell curve, that is, how far on average the data is from the area of peak density is called the standard deviation. The larger the standard deviation, the flatter the curve.
Now here is the cool part! If we have a normal distribution and know the mean and standard deviation, we can predict if data is usual or extraordinary.
From http://www-stat.stanford.edu/~naras/jsm/NormalDensity/NormalDensity.html
All normal density curves satisfy the following property which is often referred to as the Empirical Rule. 

68% 

of the observations fall within 1 standard deviation of the mean, that is, between (mu-sigma)[image: image1.png]
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.  More simply, the mean plus or minus 1 standard deviation.
95% 

of the observations fall within 2 standard deviations of the mean, that is, between [image: image3.png]o — 20
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99.7% 

of the observations fall within 3 standard deviations of the mean, that is, between [image: image5.png]f— 30
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Thus, for a normal distribution, almost all values lie within 3 standard deviations of the mean. Remember that the rule applies to all normal distributions. Also remember that it applies only to normal distributions. 
Example: The distribution of heights of American women aged 18 to 24 is approximately normally distributed with mean 65.5 inches and standard deviation 2.5 inches. From the above rule, it follows that 

68% 

of these American women have heights between 65.5 - 2.5 and 65.5 + 2.5 inches, or between 63 and 68 inches, 

95% 

of these American women have heights between 65.5 - 2(2.5) and 65.5 + 2(2.5) inches, or between 63 and 68 inches.
The class divides into two groups and puts their results on the board/paper. Let’s try two more examples from development.

· Group one: Children breastfed for a minimum of three years. Weaning average 4 years; sd 1 year. How likely is it that a child from this group would be weaned at age 7? (Clue—subtract the percentage from 100)
· Group two: Precocious puberty in girls is defined as more than 2.5 sd units below the mean. If the mean onset of puberty for white girls is 10 years and the sd is 1.8 year, below what age do we have precocious puberty for white girls?
Continue with discussion of IQ.

Additional reading on the Gaussian Bell Curve
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