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ACTIVITY 1: COLLECTING M&M DATA
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Teacher Section – students follow directions by teacher described in this sheet.

Challenge

What is in a bag of M&Ms?  

Are all bags of M&Ms identical? How are they the same?  How are they different?  

What are the different colors?  Are there more of one color than another?  What is the probability that the first M&M out of the bag is GREEN?

Collect some data to answer these questions!

Materials

For each student:


1 bag of M&Ms


10  3X5 cards 



1 dark marking pen



M&Ms Data Record Sheet

Individual Student Data Collection

Provide each student with a bag of M&Ms to collect the data in this way.

1.  Make a candy histogram with the M&M candies.
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2. 
Use the data from the histogram to complete the M&Ms Data Record Sheet
3. 
Record the information for each color on individual 3X5 cards.  For each color, prepare a card like this example.

Red
12
Small Group Discussion Questions

Small group of 5-6 students compare their data and answer the questions.  

a.  Were the different colors the same for all bags?  What were they?

b.  Will everyone in the class have the same total number of candies in a bag of M&Ms?  Why or why not?

c.  Will the number of red candies be the same in all bags?  Why or why not?  What about the other colors?

d.   How do you think the M&Ms company fills the bags of M&Ms?  Does the company purposely try to have a certain number of each color in each bag?

M&Ms Data Record Sheet

Student Name:









1.
Describe the contents of one bag of M&Ms before opening it!

2. 
Open your bag of M&Ms, but DO NOT EAT YOUR DATA!  Record the data from your bag of M&Ms in the table.

	Color
	Number of M&Ms
	Fractional  Representation of M&Ms of this Color
	Decimal Representation of the Fraction
	Percent Representation of the Decimal
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3.  Questions to answer:

a.  Were the different colors the same for all bags?  What were they?

b.  Will everyone in the class have the same total number of candies in a bag of M&Ms?  Why or why not?

c.  Will the number of red candies be the same in all bags?  Why or why not?  What about the other colors?

d.   How do you think the M&Ms company fills the bags of M&Ms?  Does the company purposely try to have a certain number of each color in each bag?

When finished, you may eat your data!

Teacher Section – students follow directions by teacher described in this sheet.

Challenge

The M&M Company fills the M&M bags by weight, not by numbers of M&Ms.   They do have a specific percentage for each of the colors they try to put in the bags.  But, each bag does not have the exact percentage for the different colors.  What is the percentage is for each color:  Red? Blue? Yellow?  Green?  Brown?  Orange?  

How can the data for all students be organized to find the percentage that the M&M company uses for each color?

Materials


For each student: 

3X5 prepared cards with M&M data from Activity 1


Dark marking pen


M&M Data Group Record Sheet 

For each group of 5-6 students:



20 precut 3X5 cards of this form:  
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At least 15 additional blank 3X5 cards



At least a 36 inch by 72 inch clear flat space (floor or table space)

Small Group Guided Instructions

1.
Create a 3X5 card for each word: NAME, RED, BLUE, YELLOW, GREEN, BROWN, and ORANGE

NAME
2.
Create a heading:  Place the cards next to each other across the wide part of the workspace, leaving at least 12 inches at the top of the workspace.
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3.
Each student in the group: Place individual 3X5 data cards in a row in the appropriate columns underneath the column headings.

4. 
Each student in the group completes the M&M Data Group Record Sheet
Whole Class Guided Instructions

1.
Each group uses the precut cards to create row and column markers in this format in their workspace display of the data.
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2.
In this display, the letter cards represent column names; the number cards represent row names.  Cells are identified by column row.

The card with NAME is in a cell named A1.
The card with X is in a cell named B5.

The card with Y is in a cell named E3.

3.
Instruct the students to identify the cell name (or names) of the card in their group’s data that corresponds to the 

a.  Most numbers for each of the colors;

b.  Least numbers of each of the colors;

c.  Name of the student with the Most number of green M&Ms.

4.  Add another column heading, called TOTAL.  Indicate this as column H.
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5.  Finding the total number of M&Ms in each bag:  Ask students to explain, using the cell names, how to find the total number of M&Ms for each individual bag.  (Expected response: B2+C2+D2+E2+F2+G2).  

A shorthand for this instruction is to use a SUM function.  Begin with an equal sign (=) to indicate that the function needs to be calculated for the value.  Row 2 student would use this formula

= SUM(B2 : G2)

Instruct the students to prepare the cards for their row, in the following way:

a.
On one side of the 3X5 card put the formula

b. 
On the other side of the 3X5 card, record the value for the total

c.
Place the card in the appropriate row in column H of the workspace display with the value side up and formula side down. 

6.
Finding the Average number for each color:  Each group needs to add another row label called AVERAGE.
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7.
The formula for finding the average for the Red column if there are six students: 

= AVERAGE (B2:B7)

Have the groups complete the averages for each of the colors and the TOTAL:

a.
On one side of the 3X5 card put the formula

b. 
On the other side of the 3X5 card, put the value for average. Round the value to the nearest whole M&M!
c.
Place the card in the appropriate place in the display with the value side up and formula side down.

8.
Questions for students:

a.
Do all groups have the same average for the Total M&Ms?  Why or why not?

b.
Do all groups have the same average for the Red M&Ms?  Why or why not?

c.
Based on the average you found for the total number of M&Ms in a bag, what number of M&Ms would you expect to find in a new bag of M&Ms?

d.
Based on the averages that you found for each color, what number of each color of M&Ms would you expect to find in a new bag of M&Ms?


•  Red




•  Green




•  Blue




•  Brown




•  Yellow



•  Orange



e.
Even though you might expect to find this number, why might you find a different number when you opened a new bag?

f.  What percent of each color of M&Ms do you think the M&Ms company uses when bagging its candies?

Visit the M&M Company Website to find the answer!  

          http://us.mms.com/us/about/products/milkchocolate/

Student Name:










M&M Data Group Record Sheet

Record the group data:

	NAME
	RED
	BLUE
	YELLOW
	GREEN
	BROWN
	ORANGE

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Questions:  

1.  What was the most number for each color?  What was the least?

	Color
	RED
	BLUE
	YELLOW
	GREEN
	BROWN
	ORANGE

	Most
	
	
	
	
	
	

	Least
	
	
	
	
	
	


2.
What is the most number of green M&Ms in your group’s data set?  Where is the card with the most number of green M&Ms?  

3. What set of instructions would you use to explain to another group where the card with the most number of green M&Ms is in your data set

Teacher Section – students follow directions by teacher described in this sheet.

Challenge:

How can the computer be used to create an M&M spreadsheet?    Guide the students in creating the M&M spreadsheet on the computer from their workspace spreadsheet

Materials:


For each group of 2 students:


A computer with a spreadsheet program (instructions are for Excel)


Complete data from their M&M Data Group Record Sheet
Instructions for entering the spreadsheet:

	1. Open a NEW spreadsheet. As you move the cursor the cell name changes.  In this shot the cursor is in cell A1.  Move the cursor to see the cell name for the cell to the right of Z1.

[image: image8.wmf]



2.
Move to the cell A1 and enter the data collected in Activity 2.

· Begin by entering NAME in cell A1

· Move to A2 and enter AVERAGE

· Enter first row of data from Activity 2 (in this case the data are for Jan)

· Then, enter all the other data (in this case for Keri, Bill, Tom, Karen and David

3.   Save your spreadsheet as M&Mspreadsheet.xls.
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4.
Enter the formulas to have the computer calculate the totals.


a. 
Move to cell H4


b. 
Enter this formula in cell H4:    =SUM(B4:G4)

c.
Press return and the value will appear in the cell.
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d.  Now you are ready to copy this formula down the H column, instructing the spreadsheet to use the same formula but instead reference the cells in the particular row – for Keri would be row 5 so the formula would change to = SUM(B5:G5).  This type of copying is referred to as copying using  cell referencing.  When you have your cursor in cell H4, notice the handlebar on the lower left corner of the “blue-outline” for the cell.
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	e.   Copy the formula in cell H4 down the column to include all students. Point the mouse at the handlebar, hold the mouse down, and drag to the last cell with data.  Release the mouse and you have all the cells highlighted.  Notice that the value you are copying (52) is framed at the top and the values change for the corresponding row.
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Be sure to periodically resave your spreadsheet!

	6.   Find the Averages for each of the colors of M&Ms for the bags.  In cell B2 enter the formula   = ROUND(AVERAGE(B4:B9),0)   [The ROUND function requires 2 parameters – in this case the first parameter is the formula that finds the average or AVERAGE (B4:B9) and the 0 is the second parameter that instructs the spreadsheet to round to the nearest whole number.]
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	Now copy this formula across row 2 to find the averages of each of the colors.  Select the handlebar on the cell B2 and drag across the row to have the formulas reference the appropriate columns.
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Be sure to periodically resave your spreadsheet!

[image: image24.wmf]7.
Pie charts are a good way to look at the data.  Create a Pie Chart of your average bag of M&Ms.  Highlight cells A1 to G2 (see the shaded area in the picture). Then select the Chart Wizard.
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	•
Select the Pie chart
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	· Select the Next option  and you will be asked for a title. Enter a title such as An Average Bag of M&Ms
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	· After you have finished the chart options you have a pie chart that looks something like this. But you need to look at the colors and their labels carefully because in this case the RED slice is blue!
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	· Correct the colors as follows:

1. Click twice on the legend square for the red

2. Then click on the paint bucket to see the color pallet.  Select the Red color
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	3.  Finish the remaining colors so that you have the correct colors.  Finally, double click on the green slice and slide it out to highlight the green slice.  You will note that it shows the percent.
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	· But you would like the chart to show the percents for each of the slices.  Do the following:

1. Select the pie chart – one click and you should see the handlebars around the pie chart.  

2. Go to Format Selected Data Series
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	3. Select the Labels section and you see just what you want – Percent. Select that option.
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	Now you have it - so say Ok and now determine the percents (or probabilities) for each of the colors.
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Make a
Be sure to periodically resave your spreadsheet!

Do your results match any of these?
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http://www.m-ms.com/us/about/products/milkchocolate/
Spreadsheet Summary

Spreadsheets are used to display data just like your M&M model using the 3X5 cards! They extend in two directions: Rows and Columns.  

Rows 

Spreadsheet rows are identified by numbers: 1, 2, 3, ...

How many rows are possible?
Lots!  Just keeping counting!

Columns

Spreadsheet columns are identified by letters of the alphabet: A, B, C

How many columns can there be?  There are only 26 letters in the alphabet!  

What strategy would you use to have more columns?

Columns are added using the strategy of



A, B, C,..., Z, AA, AB, AC, ..., AZ, BA, BB, ... ZZ,..., AAA, AAB,...

Cell Names

Each cell of the spreadsheet is identified a column locator and a row locator.




B3 is in column B and row 3




E10 is in column E and row 10




Z100 is in column Z and row 100

Cells can have different types of information

Labels

A cell containing a letter of the alphabet is a label.  In the M&M model, cell A1 is a label with the information NAME.


Values

A cell with only numbers is a value.  In the M&M model, cell B2 contains the number of red M&Ms for the first person in the group.


Formulas

Values are entered into a cell either directly or as a result of a formula.  When formulas are recorded in a cell, the spreadsheet immediately follows the instructions and places the value that results in the cell.

The spreadsheet recognizes the formula by the beginning equal sign (=).

=SUM(B2:G2) is the formula that instructs the spreadsheet to complete the addition B2+C2+D2+E2+F2+G2 and to place the resulting value in the cell that contains the formula.

=AVERAGE(B2:B9) is the formula that instructs the spreadsheet to add the values in cells B2, B3, B4, B5, B6, B7, B8, B9  and then to divide that sum by 8, and place the resulting value in the cell that contains the formula.

=ROUND( AVERAGE(B2:B9),0) is the formula that instructs the spreadsheet to round the result of finding the average from the values in cells B2, B3, B4, B5, B6, B7, B8, B9 to the nearest whole number. 
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