A Deeper Understanding of the Standard Deviation
Teacher Notes
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The Right Stuff

Appropri | Students



Promoting materials that engage students in meaningful activities, promote the effective use of technology to support the mathematics, further equip students with stronger problems solving and critical thinking skills, as well as enhance numeracy.

Overview
 
Students will apply the concepts of 

· Mean – Students will be able to produce a set of numbers with a given mean
· Standard Deviation - Students will be able to produce a set of numbers with a given standard deviation
Supplies and Materials

· 19.1 Student Worksheet
· 19.3 Excel file or handheld that can calculate the mean, Variance and Standard Deviation.
Pre-requisite Knowledge


Students must be able to enter a list of data into a spreadsheet or handheld.
Instructional Suggestions

1. Have students try the Sample IQ questions.
2. Have students calculate the Variance and Standard Deviation from a small set of data as provided and discuss the results.

3. Work with a set of 25 data points to achieve a mean of 100 and a standard deviation of 5.
Assessment Ideas

 
Have students find the Variance and Standard Deviation for the following list of numbers {10, -2, 8, 14, -6, 6}.
	Introduction

The Standard Deviation is an important statistic and there is more to it than just knowing how to calculate it.  This activity will help students acquire a better understanding of the Standard Deviation in relation to the mean and to the actual data.

More than 100 years ago, tests were devised to assign a number, an intelligence quotient, to a person.  The tests have been used for many different purposes.  However, even the writer of the first test, Alfred Binet, did not believe that his psychometric instrument could be used to measure a single, permanent and inborn level of intelligence (Kamin, 1995).

Sample Questions


1.  Which number should come next in the sequence:  3, 5, 8, 13, 21, ___


2. If two typists can type two pages in two minutes, how many typists will it take to type 18 pages in six minutes?


3. What number is 1/4 of 1/2 of 1/5 of 400?



4.   What is the missing letter?

E

C

O

B

A

B

G

B

N

D

B

?
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Alfred Binet

July 11, 1857 – October 18, 1911
1.  3+5=8, 5+8=13, 8+13=21, 13+21 = 34

2. If it takes two typists two minutes to type two pages, then it takes one typist two minutes to type one page.  Consider how many pages can by typed in six minutes:
# typists  1  2  3   4    5    6
# pages   3  6  9  12  15  18


3. 1/ 4 of 1/ 2 of 1/ 5 = 1/40
1/40 of 400 is 10

4. E=5, C=3  5x3=15 = O

B=2, A=1, 1x2=2 = B

G=7, B=2, 2x7=14 = N
D=4, B=2, 2x4=8 = H




	Often in mathematics, subscripts are used to provide more meaning to variables.  CA might mean the cost of plan A while CB would then mean the cost of plan B.

In statistics, xi refers to individual data terms;  
x1, x2, x3, … xn.   The mean or average is referred to as   EQ \O(x,¯)  and is pronounced, “x-bar.”

1. Find the mean,  EQ \O(x,¯) ,  \O(x,Â¯)of the following list of data:
13, 18, 20, 23, 26

	13 + 18 + 20 + 23 + 26 = 100
100/5 = 20

Therefore,  EQ \O(x,¯) would be 20.  At this time, you should continue to reinforce that  EQ \O(x,¯) is the same as the average or mean.


	Given our original list of numbers and the  EQ \O(x,¯)  value, we can now take a look at Variance and Standard Deviation.  
The Variance is can be found by first subtracting  EQ \O(x,¯) from each original number, then squaring each of these new numbers and finally calculating the average of our squared numbers.
The Standard Deviation can be found by taking the square root of the Variance.  A low Standard Deviation indicates that the data points tend to be very close to the mean whereas high standard deviation indicates that the data are spread out over a large range of values.
2. 
Complete the table to the right.  Fill in column #1 and #2.  Use the results in column #2 to find the Variance.  Then calculate the Standard Deviation for this data.
Be sure the students understand why the sum of the 
xi –  EQ \O(x,¯) column will always be zero.

Using the spreadsheet, explore what happens to the mean and standard deviation when changing the data.  Change the -7 to a -9 and the 6 to an 8.  The mean will remain at 20 but the standard deviation increases. Explain.
Change the -2 to a -1 and the 3 to a 2. The mean stays the same and the standard deviation decreases.  Allow the students to make further changes.
	xi
 xi -   EQ \O(x,¯)  

 ( xi -   EQ \O(x,¯) )2
13

-7

49

18

-2

4

20

0

0

23

3

9

26

6

36

SUM:

0

98

 EQ \O(x,¯) (mean) = __20__
n = __5___
Variance = ______
24.5

St Dev = ______
4.949747468




	I Q scores are said to be a valid measure of intelligence. The average IQ is by definition 100.  The standard deviation is said to be 15.
3.  
Complete the table with 25 “IQ Scores” (hypothetical) so that the mean is 100 and the standard deviation is close to 15.

Descriptive Classifications of Intelligence Quotients
IQ
Description
% of Population
130+
Very superior
2.2%
120-129
Superior
6.7%
110-119
High average
16.1%
90-109
Average
50%
80-89
Low average
16.1%
70-79
Borderline
6.7%
Below 70
Extremely low
2.2%
Methods:   One method is to allow students to create the list on their own, or in groups  Another is to let the students call out their “Hypothetical IQ” number one at a time, going around the class so that all groups are working with the same set of data. 
 If any student is interested in finding their IQ scores, they may want to go to www.iqtest.com.
With either method, the student will want to know what the mean of the numbers entered is. Using a spreadsheet, create a cell that computes the mean of the numbers as they are entered.  As the n gets closer to 25 entries, the students should try to make the mean get close to 100.  Instead of guessing at the 25th entry, ask them how they can make sure number they enter makes the mean 100 (the sum of all the numbers must be 2500 = 25x100).  

Once 25 entries are found with a mean of 100, the next phase to adjust the number to make the standard deviation 15.

Create a cell that calculates the standard deviation and ask how the numbers should be adjusted to (1) keep the mean at 100 and (2) change the st dev in the right direction. (By decreasing a small number by Δ and increasing a large number by Δ the mean stays the same but the st dev increases.  By increasing a small number by Δ and decreasing a large number by Δ, the mean will stay the same while the st dev decreases.)
	Student Data (hypothetical)
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 xi - ,  EQ \O(x,¯)  

 ( xi - ,  EQ \O(x,¯)  )2
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Module 19.0
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