Pass the Ball

Pass the Ball


Pass the Ball
	Concepts

· Creating a scatterplot

· Finding a line of best fit
· Proportional relationship(s)
Materials

· TI-84 Plus

· Stopwatch

· A ball to bounce and pass—a basketball, beach ball, racquet ball
	Technology Goals

· Entering data into lists

· Setting appropriate graph windows

· Creating a scatterplot

· Using “Manual-Fit”

Overview

In this activity, participants will collect data on the time it takes for different numbers of people to pass a ball, make predictions, graph a scatterplot, and find a line of best fit.
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Introduction


For this activity, a specified number of participants will stand in a circle. The starter will bounce, catch, and pass the ball to the next person. Continue bouncing, catching, and passing the ball until the ball is back to the starter.


Start with four people for the first trial then continue to add people for subsequent trials. Assign one person to be the timekeeper who will record how long it takes in seconds for each trial to be completed.





Data Gathering and Analysis


Record data for six trials with a different number of people for each trial.


Do not use all participants at this time.


Do not reveal the results at this time. Sample data are shown in Figure 1.
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Predict how long it will take all participants to bounce, catch, and pass the ball.


Repeat the activity with all participants. The timekeeper is to record the time but not reveal it yet.


When the activity is finished, the timekeeper enters the data into the graphing calculator.


Press ( ( to access item 1:Edit, the data editor.


Enter the number of people into L1 and the time into L2.


Do not enter data for all participants at this time. Sample data are shown in Figure 2. 


Graph a scatterplot.


Press ( ( to access (.


Press ( for Plot1. Press ( to turn on Plot1.


Press (, and press ( to select the icon for scatterplot, (.


Press ( to move to Xlist, and press ( ( for L1.


Press ( to move to Ylist, and press ( ( for L2.


Press ( to move to the next row, and press ( to select the first mark. See Figure 3.


Press (, and enter appropriate values for your data. See Figure 4.














Press ( to view the scatterplot. See Figure 5.


Using a “guess and check” strategy, find a line of best fit for the data.


Press ( and enter the equation of a line.


Press ( to see both the graph of the data and the line.


Revise the line equation as needed.


Using your equation, find the time it would take the entire class to bounce, catch, and pass the ball.


How does this compare to the actual time recorded by the timekeeper?





Conjecture


What if the ball was passed from person to person without bouncing it first? Would a line of best fit for these data have a larger or smaller slope value? Sample data for this activity are shown in Figure 6.


Enter the sample data from Figure 6 into lists with the number of people in L1 and the time in L2.


Create a scatterplot of the data. 


Press ( ( to access the CALC menu.


Press ( to go to D:Manual-Fit. Press (.


Mentally visualize a best-fit line for the data, and use the arrow keys to move the cursor to a point that would lie on your line.


This can be one of the data points, but does not have to be. See Figure 7.


Press (. This will designate one of the two points that will define your best-fit line.


Use the arrow keys to move to the second point on your best-fit line. See Figure 8.


Press ( to mark the second point.


A line will be drawn, and its equation will appear in the upper left corner of the screen.


This equation is in the form y = mx + b and has also been placed into Y1. See Figure 9.


You can change the values for m and b if you need to make adjustments in your line.


To do this, use the left and right arrow keys to move to the value you want to change.


Press (, enter a new value, and then press ( again. See Figure 10.


Continue editing the values for m and b until the line fits the data.














Variation of Pass the Ball


Collect data on the time it takes different numbers of people to pass the ball without first bouncing the ball.


Find a line of best fit for your data using “Manual Fit.”


Manual Fit is found under the ( CALC menu as D: Manual-Fit (Figure 11).


Or use the Transformation APP.





Linear Equation of Pass the Ball


Compare the slope of the line of best fit when the ball was bounced before passing to the next person to the slope of the line of best fit when the ball was not bounced.


What does the slope represent in the context of the problem?








Figure 10
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Figure 2 goes here.
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