Marble Madness!
A Probability Activity
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Activity Summary: 
Probabilities, rations, and percentages can be found all around us.  In this activity, the students will participate in a hands-on project dealing with probability and statistics.
Subject: 

Math: Data Analysis and Probability, Reasoning and Proof 

Grade Level: 

Target Grade: 6 

Upper Bound: 7 

Lower Bound: 5 

Time Required: ~40 minutes or one class period

Activity Team/Group Size: 4 students per group (2 or 3 is OK also, just merge tasks)

Reusable Activity Cost Per Group [in dollars]: $3 

Expendable Activity Cost Per Group [in dollars]: $0 

Authors: 
Undergraduate Fellow Name: Ekta Saheba

Graduate Fellow Name: Timothy Yu
Teacher Mentor Name: Kristy Garcia
Date Submitted: 8/20/2005
Date Last Edited: 11/20/2005

Parent Lesson Plan(s): 

This activity was created as to stand alone; however, it can easily be modified to connect with any related module or lesson plan.
Activity Preparation:

To prepare for the activity, take four bags of differently-colored marbles/vase stones and mix them together.  Draw 40 marbles from your stock and place them in a new opaque bag for each group. Make sure you have at least 40 marbles for each group! 

Activity Plan:
1. First, hand out and go over the Probability Introduction Handout that is attached to this file. It will help the students get their feet wet with a very basic introduction to probability theory. The instructor will need to go over the sheet in some detail. Make sure all the students know how to calculate percentages!
2. Divide the class into groups of four. Groups of 2 or 3 are acceptable as well, but the students would have to split up the extra work that would’ve been carried out by the extra members.

3. Each student in a group of four will be assigned one of the following jobs: Selector, Scribe, Analyst, and Collector. 
4. The Scribe will be responsible for filling out the designated parts of the table and worksheet.
5. Tell the student groups that they must make a prediction about the percentage compositions of each of the four marble colors found in the opaque bag. Write the hypothesis on the worksheet.

6. To begin, the Selector takes out one marble from the bag.

7. The Analyst will call out the color of the marble, which will be recorded by the Scribe in the appropriate cell of the table. The numbers in each cell of each row should sum up to the total number of marbles in each row.
8. The Collector will then place the recorded marble in a second bag.

9. Repeat steps 3-5 until a total of ten marbles have been drawn and recorded.

10. As a group, come up with the fractions or percentages of each marble color that has been drawn and record the four colors observed thus far.
11. Pick and record ten more marbles, and recalculate the percentages of each marble color based on have been drawn thus far. Note that the numbers in each cell are cumulative totals. For example, for the second set of 10-marbles, if there are two red marbles, then add 2 to the number of red marbles for the first second of 10-marbles and record the new red marble total for Marbles 1-20. The instructor should ensure the groups are keeping track of the up-to-date probabilities. Before continuing to the next step, the appropriate boxes on the worksheet should be completely filled in.
12. Continue until all marbles have been drawn.

13. Determine and record the actual percentages of each marble color in the bag in the last row of the data table. 
14. At this point, the instructor should survey the marble color data from all the groups in the class and write the totals on the board. The samples should be pooled to obtain the class average percentage for each color. Have all the students record the class percentage for each color on their own worksheet data table on the last row.
15. Answer the worksheet questions during class discussion.
Assessment: 

Each group will turn in their worksheets for a grade.
Have the class answer and discuss the following questions:

1. Did the percentages each time you calculated follow a trend?

2. Did percentages shift greatly during any part of the activity? If so, when did it happen: beginning, middle, or end?
3. What did you notice about your percentages as you removed more and more marbles from the bag?
4. How close was your group’s calculated percentage for each colored marble compared to the class percentage for each color?
5. Are probabilities more or less accurate when using data from more objects?  Why? Do you need to count every single marble to get a good estimate of the color percentages?
6. In order to figure out about what percent of people in the world have dogs as pets, which of the following groups of people should you ask in order to get the most accurate results: your class, your family, your city, your state?  Why?
Learning Objectives:
Math:

6.3 (A) Describe proportions using ratios

6.3 (B) Represent ratios and percents with models, fractions, decimals 

6.3 (C) Use ratios to make predictions

6.4 (A) Represent proportions and conversions using tables and symbols 

6.8 (A) Estimate measurements and evaluate reasonableness of results

6.9 (B) Find the probabilities of a simple event and its complement

Science:

6.2 (B) Collect data by observing and measuring

6.2 (C) Analyze and interpret information to construct reasonable explanations

6.2 (D) Communicate valid conclusions 

6.2 (E) Construct graphs, tables, maps, and charts to evaluate data

6.3 (C) Represent the natural world using models and identify their limitations

6.4 (A) Collect, analyze, and record information using scientific tools

6.4 (B) Identify patterns in collected information
Materials List:
All materials can be found at a local hobby store, or Walmart.  Each group needs:
· Bags of 20 variously colored marbles/vase stones. You will need at least 4 colors and 40 marbles for each group in your class (see Activity Preparation). Jellybeans may be substituted for marbles.
Multimedia Support and Attachments:
· Probability worksheet
· Probability Background Introduction Handout

Reference:
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