Standard Deviation

NOTE:  This lesson addresses the idea of how to calculate standard deviation.  Students may conclude this lesson with a good understanding of how to calculate standard deviation, but without understanding of how or when standard deviations are used.  Accordingly, this lesson should typically be taught with the lesson on Normal Distributions. 

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A2.S.4 Calculate measures of dispersion (range, quartiles, interquartile range, standard deviation, variance) for both samples and populations.
Big Idea: 

Measures of Central Tendency include:

· Mean

· Median

· Mode

Measures of Dispersion include:

· Range (the difference between the minimum and the maximum data points)

· Standard Deviation (a measure of the average distance between individual data points and their mean).  The mathematical formula for determining standard deviation is:
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An equivalent version of this formula is:
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which can be interpreted as the square root of: (a summation divided by n).

Error Alert:  Students may think that the summation notation 
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means start with 
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.   They should understand that the series 1 through n refers to the different values of X, as in  
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General Rule:  If an average can be calculated for a data set, a standard deviation can also be calculated.  
How to Manually Calculate Standard Deviation:

Given the data set {5, 6, 8, 9}, calculate the standard deviation.

Step 1.  First, find the mean (average) of the data set.
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Step 2.  Find the difference between each data point and the mean.
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Step 3.  Square the difference between each data point and the mean.
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Teaching Tip:  Draw a visual representation of what is happening in this process and relate the summation to the “Sum of the Squares” as follows:

	Summing the Squares of the Differences
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Step 4.  Sum the squares of the differences between each data point and the mean.
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Step 5.  Take the square root of the sum of the squares of the differences divided by the number of data points.  
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Recall that the standard deviation is defined as a measure of the average distance between individual data points and their mean.  Thus, in the above example, the average distance between individual data points and the mean is 1.58113883 units from 7.  The lower case Greek letter sigma 
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is used to denote standard deviation.

NOTE:  The above steps are all reflected in the following notation:
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Summary:  Relating the Mean to the Standard Deviation

	Mean
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	Standard Deviation
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Question:  So What?

The standard deviation is an important measure of dispersion about the mean.  It provides clues as to how representative the mean is of the individual data points.

For example, consider the following two data sets with the same means, but different standard deviations.

	Data Set 1

{98, 99, 101, 102}
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	Data Set 2

{1,51, 149, 199}
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As can be seen from these two data sets, the mean by itself does not do a very good job of describing the data set.  The mean together with the standard deviation provides a much better description of the data set.
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Larger standard deviations are associated with larger dispersion.

Using a TI 83+ to Calculate Standard Deviation.

Step 1.  Press 
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 EMBED Equation.DSMT4  [image: image21.wmf]EDIT
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Step 2.  Enter your data in the L1 column, pressing 
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after every data entry.  

Step 3.  Press 
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Step 4.  Scroll down to the lower case symbol for the Greek letter sigma 
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Modelling:  

Manually calculate the standard deviations for the two sample data sets above.  Then, verify your work using a graphing calculator. 

Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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