Bouncing Tennis Balls

Developed by (Josh Gray, jgray01@bellarmine.edu)
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Overview
	
	This Lesson is about learning algebra, and statistics and having fun doing it
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	Middle School Mathematics  
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	1.  MA-M-3.3.4          How probability and statistics are used to make predictions and/or draw conclusions.  This will show the class that you are able to use probability and statistics to make conclusions.  

2.  MA-M-3.2.1          Organize, represent, analyze, and interpret sets of data.  We will be analyzing and trying to interpret the set of data from the bouncing of the ball activity.
3.  MA-M-4.1.3          Rectangular (Cartesian) coordinate system/grid and ordered pairs.  This objective is being accomplished by having the children graph there results.

4.  MA-M-4.2.5          Represent and use functions through tables, graphs, verbal rules, and equations.  As for this objective it is being accomplished once again from the results of bouncing the ball.

5.  MA-M-4.3.1          How everyday situations, tables, graphs, patterns, verbal rules, and equations relate to each other.  By bouncing the ball and using time we are relating time and the number of bounces.  We are using graphs, tables, and patterns to see how these two things relate to one another

6.  MA-M-4.3.2          How the change in one variable affects the change in another variable (e.g., if rate remains constant, an increase in time results in an increase in distance).  This is accomplished seeing by seeing if the ball bounces more or less, higher or lower as time goes on.
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	The teacher would need enough tennis balls, watches, worksheets to fulfill one per group of four, 
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Introduction
Who ever said math could be fun was wrong.  We are going to do an activity that will change all of that.  Who does not enjoy bouncing with tennis balls.  This activity will show that you can use almost anything could help you understand stats and algebra.  You will get to bounce tennis balls in class and wont even feel like you are doing work.
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Quest(ions) and the Task
You should keep a few things in mind while doing this activity.

1. What is the rate that you bounce your tennis ball, does the rate go up or down as time goes by?

2. Is Everyone doing their part correctly?

3. Can you figure out a pattern for the rate the ball is being bounced for a certain time past what you are allowed?

4. Do you understand why it goes up or down?

5. Do you understand the activity?.
The Players,

Person 1 , ball bouncer, you are the one that bounces the ball for the amount of time given
Person 2 , ball bouncer counter, you count as many times the ball bounces
Person 3 , time keeper, you are in charge of keeping time and telling the ball bouncer when he or she is done
Person 4  , stat kid, you write down the information the ball bouncer counter is giving you 
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Process

The teacher will assign groups of four.  Then the first person will bounce the ball, and a bounce, consist of dropping the ball from your waist line.  Another student will keep time, while the third member counts the bounces and the fourth records the data.  The timekeeper will call out the time after ten seconds, and after two minutes all the members will rotate to another position.  This continues until every person has done all positions.  

Once the data collection is over, each student will make a graph showing the bounces in the two minute time limit. This graph can be made by hand, graphing calculator, or by a spreadsheet.  Then have a group discussion as well as class discussion and will have to present their findings to the class.

Here are the ways that you are able to present your findings 
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	Flowcharts and diagrams
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	Summary Tables
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	Posters or a power point 
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Resources
Your other resources may include: 
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	PowerPoint software to develop an informative slideshow
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	Math Book or math related books
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	Color Printer
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	Microsoft Excel
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Evaluation
	CATEGORY
	4
	3
	2
	1

	Neatness and Organization
	The work is presented in a neat, clear, organized fashion that is easy to read. 
	The work is presented in a neat and organized fashion that is usually easy to read.
	The work is presented in an organized fashion but may be hard to read at times.
	The work appears sloppy and 

unorganized.

 It is hard to know what information goes together.

	Understanding of concepts
	Explanation shows complete understanding of the mathematical concepts used to solve the problem(s).
	Explanation shows substantial understanding of the mathematical concepts used to solve the problem(s).
	Explanation shows some understanding of the mathematical concepts needed to solve the problem(s).
	Explanation shows very limited

 understanding of the underlying

 concepts needed to solve

 the problem(s) OR is not written.

	Explanation
	Explanation is detailed and clear.  You can see all necessary steps to complete problem
	Explanation is clear.  You can see all but one necessary steps to complete the problem
	Explanation is a little difficult to understand, but includes critical components.  You can see all but two necessary steps.
	Explanation is difficult to

 understand and is missing 

several components OR 

was not included.  

You cannot see three to any

 necessary steps

	Group Work
	Student was an engaged member of the group, listening to suggestions of others and working cooperatively throughout lesson.
	Student was an engaged member of the group but had trouble listening to others and/or working cooperatively.
	Student cooperated with others, but needed prompting to stay on-task.
	Student did not work effectively

 with group.

	Completion
	All problems are completed.
	All but 1 of the problems are completed.
	All but 2 of the problems are completed.
	Several of the problems are not completed


Overview|Introduction|Quest(ions)|Process|Resources|Evaluation|Conclusion
Conclusion
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	How did your group work together?
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	If your group didn’t work well together, how could that have effected the outcome
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	What if any problems did you have?

Do you have any new questions?
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	Could you answer the old questions?

Did you enjoy this activity?
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