Analyzing Data Using Standard Deviation

Subject: Algebra – Math A

Benchmark: Vishvanatha Temple

                               Standards: 1, 3C, 3D, 6

TOPIC: Analyzing Data Using Standard Deviation

MAJOR IDEA: 

· The mean (average) of a data set is calculated by finding the sum of the values and dividing by the number of values.  The median of a data set is the number that is in the middle of a data set when it is arranged in order (if the set has an even number of values it is halfway between the two numbers that fall in the middle).  The lower quartile is the median of the lower half of the data, and can be found by (n + 1)/4. The upper quartile is the median of the upper half of the data; it can be found by 3(n + 1)/4. The minimum and maximum are the lowest and highest numbers in the data set.

· A box-and-whisker plot is a way of representing how data is spread out.  The minimum, maximum, median, and two quartiles are plotted on a number line, with a line connecting the minimum to the lower quartile, boxes connecting the lower quartile to the median and the median to the upper quartile, and a line connecting the upper quartile to the maximum.

· The standard deviation (represented by a sigma - () represents how a set of data is spread out.  A greater standard deviation means data is more spread out from the mean.

· The standard deviation is calculated using the formula: 
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 is the mean and 
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 is the number of data values. What does this mean? It is calculated using these steps:

1. Find the mean of the data set: 
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   (pronounced x-bar).

2. Make the chart having three columns:

Data (x)     (Data-Mean) (x-[image: image5.wmf]x

)
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)2
3. List the data vertically under the column marked data.

4. Calculate the deviation of each data value (by subtracting the mean from the value): 
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5. Calculate the square of each deviation: [image: image8.wmf]2
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6. Find the sum of the squares: [image: image9.wmf]å
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7. Divide by the number of values.

8. Take the square root of the quotient.

· The standard deviation can be computed on a calculator, by entering the data into a list (press “STAT”, then select “EDIT”), then calculating one-variable statistics on the data (press “STAT”, then select “CALC”, then “1-VAR STATS”), then looking for the value of “(x”.

SUGGESTED AIMS:
· Do you know what standard deviation represents?

· Can you calculate the standard deviation, by hand and with a calculator, when given a set of data?


VISUAL EXAMPLES:

· Picture of the Vishvanatha Temple:

· Example of a box-and whisker plot:
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SUGGESTED ACTIVITIES:
· There are 6 towers in the picture of the temple. Their heights are listed in the first column of the table below. Follow the steps to figure out the standard deviation of the heights of the towers.


	Height of towers (x)
	x – x-bar
	(x – x-bar)2

	30
	
	

	120
	
	

	80
	
	

	50
	
	

	40
	
	

	20
	
	

	x-bar = 
	


1. Take the average of all the numbers in the first column, we will call this x-bar. Write your answer in the bottom-most box in the first column.

2. Now, subtract x-bar from each of the numbers in the first column, and write the results in the second column.

3. Square all the numbers in the second column, and write the results in the third column.

4. Add all the numbers in the third column, then take the square root of the sum. Write the result here: _________

5. Congratulations! You just computed the standard deviation of the heights of the towers.

· Using the same process (on a separate piece of paper), multiply each number in your distribution by 4 and compute the mean and the standard deviation of this new distribution, then do the same thing except multiply by 9. 

· What conclusions can be drawn about changes in the mean and standard deviation when each value in a distribution is multiplied by the same number?

· In small groups, combine your data and draw a box-and whisker plot.

· Each group will draw their plots and record their means and standard deviations on the board, and the teacher will lead them in a discussion showing what the standard deviation represents.

RESOURCES:

· http://regentsprep.org/Regents/math/data/boxwhisk.htm Information about and samples of box-and-whisker plots.

· http://www.library.upenn.edu/etext/sasia/aiis/architecture/khajuraho/025.html Many high-quality images of the Vishvanatha temple. 

HOMEWORK:

· Add 20 to each of the numbers in your distribution and compute the mean and the standard deviation of this new distribution.

· Then subtract 20 from each number in your original distribution and compute the mean and the standard deviation of this new distribution.

· What conclusions can be drawn about changes in the mean and standard deviation when the same number is added to or subtracted from each piece of data in a distribution?
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