Algebra

Tootsie Pops & Hand Span

REQUIREMENTS: A large number of Tootsie Pops in a bowl and some rulers.

The Set Up
Have you ever wondered how many Tootsie Pops you could pick up with one hand? If you had a bigger hand, might you be able to pick up even more candy?  Is there an association between the size of a person’s hand and the number of Tootsie Pops one can hold? In fact, did you ever think you might be able to predict how much candy a person could pick up?

Our goal with this project is to investigate the relationship between the size of a person’s hand and how many Tootsie Pops that person can pick up.  If our model is good enough, we can predict the number of Pops someone can pick up based on his or her hand span.

1. Some people have a larger and/or stronger dominant hand. You must decide as a class which hand will each person use: the left, the right, the dominant hand, or the weak hand? 

2. Hand span refers to the distance between the tip of your thumb and the tip of your pinkie. You must agree as a class, how will you measure hand span: with all five fingers outstretched, or with the middle three fingers tucked in?

3. Finally, what units will you use to measure hand span: inches, centimeters, or something else?

4. Why are questions 1-3 important? What would happen if everyone used his or her own system for conducting this study?

5. We want to use hand span to predict the number of Tootsie Pops a person can pick up. Which is the explanatory (predictor) variable x, and which is the response variable y?

x =  ________________________________________

y = ________________________________________
Data Collection & Summary
6. Each person should measure his or her hand span according to the rules the class agreed upon. Record your pair of data below. Be sure to include units on hand span.   Record your data on the table provided on the chalkboard.



Hand span = __________

# of Tootsie Pops = __________

7. Collect the data for the entire class and record it in the table below.

	Student
	Hand Span
	# Tootsie Pops
	
	Student
	Hand Span
	# Tootsie Pops

	1
	
	
	
	15
	
	

	2
	
	
	
	16
	
	

	3
	
	
	
	17
	
	

	4
	
	
	
	18
	
	

	5
	
	
	
	19
	
	

	6
	
	
	
	20
	
	

	7
	
	
	
	21
	
	

	8
	
	
	
	22
	
	

	9
	
	
	
	23
	
	

	10
	
	
	
	24
	
	

	11
	
	
	
	25
	
	

	12
	
	
	
	26
	
	

	13
	
	
	
	27
	
	

	14
	
	
	
	28
	
	


8.  On the graph paper below create a scatterplot of the class data.  Be sure to scale and label each axis.
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8.  Draw a line of best fit through the data.  Lay a straight edge so that it follows the trend of the data.  Center the edge so that it goes approximately through the center of the data points, and then draw in the line of best fit.

9.  Calculate the equation for the line of best fit.

a.  Either select two data points that lie on the line of best fit, or look for two ordered pairs that lie on the line of best fit that are at the intersection of the grid lines of the graph.


First Ordered Pair: ______________

Second Ordered Pair:_______________


b.  Using the two ordered pairs above, calculate the equation of the line of best fit.


Equation:_________________________________


c.  Compare your equation with the equations of your neighbors.  Are the equations identical?  Explain.

10.  Use your calculator to calculate the line of best fit:

The calculator steps are:
Enter Data

1)  Press STAT, select 1: Edit 
2)  Enter data into L1, L2. Typically we place the values of x in L1 and the values of y in L2.
[image: image10.emf]     (If L1 or L2 already contain data, move the curse to the column heading and press Clear and then Enter .)

To View The Scatterplot
1)  Clear Y= screen
2)  Press 2nd  Y=  and hit enter on #1 to turn plots ON. 

3)  Make sure your window has the selections displayed.

     (If you place the values for x and y in lists other than

      L1 and L2, change the Xlist and Ylist settings to the correct
      lists.)
4)  Press ZOOM 9: ZoomStat.   This creates a window that zooms in on your data.  You may wish to adjust the window to window that is appropriate for the application.  To do this, press Window and change the xmin, xmax, xscl, ymin, ymax, and yscl.
To Calculate the LINE OF BEST FIT

1)  Press STAT, and use the cursor to select CALC at the top

2)  Select 4: LinReg (ax + b). 

3)  Press  ENTER again once “LinReg (ax + b)” appears on your main screen.
4)  “a” on the calculator is your slope (m)

“b” on the calculator is your y-intercept (b)

5)  Record your regression equation using the “a” and “b”

To View the LINE OF BEST FIT on the Graph
This can be done two ways.








Or

	1)  Press  y =  and enter your equation in  Y1
2)  Press GRAPH and you should see your data points and your line of best fit. 


	1)  Press  y =  and enter your equation in  Y1

2) Press VARS

3) Select 5: Statistics

4) Arrow over ( to EQ

5)  Select 1: RegEQ

The equation that you calculated will be filled in to y1.  The advantage of using this method is that the slope and y-int will retain the decimal places originally displayed so that you have a more accurate equation.

6)  Press GRAPH and you should see your data points and your line of best fit. 




10.  What is the equation of the line of best fit? ______________________________________________

11.   Compare the equation from #10 above with the equation that you calculated in #9.  

Analysis
12.  Interpret what the slope means in the context of this problem.
13.  Interpret what the y-intercept means in the context of this problem.

14.  Predictions – Use the equation generated by your calculator to make the following predictions.
       a.  Predict the number of Tootsie Pops a person with a hand span of 19.7 cm (7 ¾  inches).  __________

b.   Predict the number of Tootsie Pops your teacher can hold in his/her hand. ____________
c.  Predict the number of Tootsie Pops picked up by someone with a hand span of 22 cm (8.6 inches) and someone with a hand span of 27 cm (10.6 inches).  Which prediction do you feel is more reliable, and why?

d.  A young child has a hand span of  8.9cm (3.5 inches).  Do you think our equation could be used to accurately predict the number of Tootsie Pops this child can hold?  Explain.
15. The averages of x and y

a. Find the average hand span length for your class. _______________ This is the average of x or 
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.

b. Find the average number of Tootsie Pops held by your class. ____________ This is the average of y or 
[image: image3.wmf]y

.

c.  Plot the ordered pair (
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,
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) on your graph.   Does it lie on or near the line of best fit? _________

	BIG IDEAS

The equation for the line of best fit should only be used to make predictions for 

________________________________________________________________

________________________________________________________________

The 
[image: image6.wmf]x

 should appear to be approximately at the center of the x data (hand spans) and the 
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 should appear to be approximately at the center of the y data (number of Tootsie Pops).  
The ordered pair (
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) always lies on the ____________________​​​​​​__________.
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