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	Resources:

TI 83+ graphing calculators for every student.

JMAP Standard Deviation Worksheet 

Amsco’s Mathematics B,  Chapter 21-5 and 21-6

Barron’s Let’s Review Math B, Section 12.3
Prentice Hall’s New York Math B, Unit 11-4

	Homework:

Complete the JMAP Standard Deviation Worksheet
	Evaluation:

JMAP Regents Book by Topic

Algebra/Graphs and Statistics/Standard Deviation


Teaching Tip:  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. 

Classroom Dialogue

Big Ideas:

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:

[image: image2.wmf]2

1

()

n

i

i

XX

n

s

=

-

=

å


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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Student Work:  

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

b. Complete the JMAP Standard Deviation Worksheet using graphing calculators.

Optional Class Project:  “Know Your Stride Length”
1.  Measure a distance of exactly one hundred feet in a school hallway.  

2.  Have each student walk the entire distance using normal strides.  

3.  Each student counts the number of steps it takes to walk the hundred feet.

4.  Each student calculates his or her individual stride length in inches and 

     centimeters.  (Pay attention to conversions).

5.  Each student contributes his or her data to a class database.

6.  The standard deviation for the class database is calculated.

7.  Each student determines how many standard deviation units his or her stride     

     length is from the mean.

8.  Summarize the results in terms of plus or minus one standard deviation from 

     the mean, plus or minus two standard deviation units from the mean, plus or   

     minus three standard deviation units from the mean – and outliers.

Optional Homework:

Determine your individual stride length and how many standard deviation units your stride length is from the class mean.  Write up your results in an essay describing what you did, the math involved, and how your stride length compares with the mean for the group.  Be prepared to present your findings to the class as a whole.

NOTE:  This class project can facilitate numerous direct and indirect measurement assignments in trigonometry.  Knowing one’s stride length and using it as a basis for measurements opens many avenues for future explorations. 

NYS Core Performance Standards:

Key Idea 5:  MEASUREMENT

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Performance Indicators:

5a.
Apply formulas to find measures such as length, area, volume, weight, time, and angle in real-world contexts.

5b.
Choose and apply appropriate units and tools in measurement situations.

5d.
Use statistical methods including measures of central tendency to describe and compare data.

5f.
Apply proportions to scale drawings and direct variation.

5h.
Explain the role of error in measurement and its consequence on subsequent calculations.

5i.
Use geometric relationships in relevant measurement problems involving geometric concepts.

Key Idea 6:  UNCERTAINTY

Students use the ideas of uncertainty to illustrate that mathematics involves more than exactness when dealing with everyday situations.

Performance Indicators:

6a.
Judge the reasonableness of results obtained from applications in algebra, geometry, trigonometry, probability, and statistics.
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