Linear Regression Day 3 
A. TITLE OF LESSON: Linear Regression Capstone Project.  The students will take everything that they have learned about linear regression to create a bungee jumping scenario for a Barbie.
B. CONTEXT OF LESSON: The students should be able to construct the line of best fit given a graph, and find the equation of the line they have created.  They should also be able to identify a positive, negative, or no correlation.  Students should also know how to find the equation of a line given two points or the graph of a line.  They should also know how to input tables on the calculator and use the calculator to find the line of best fit.
C. LEARNING OBJECTIVES and ASSESSMENT: 
	Learning Objective
	Bloom
	Assessment (Formative/Summative)

	The student will collect  data.
	A
	I will know that these goal have been met with the successful completion of the Barbie bungee jumping project.

	The student will graph points in a scatter plot and fit a line to the points.
	R
	

	The student will analyze real life data.
	A
	

	The student will make predictions data that they have collected
	U
	

	The student will compare and contrast different techniques of finding the line of best fit.
	E
	

	The student will compare and contrast the validity of a line of best fit.
	E
	

	The student will construct a real life scenario of a bungee jump to demonstrate knowledge of the uses of linear regression.
	C
	



D. RELATED 2009 VIRGINIA STANDARDS OF LEARNING:
       A.6 The student will graph linear equations and linear inequalities in two variables, including:
a. Determining the slope of a line when given the equation of the line, the graph of the line, or two points on the line.  Slope will be describes as rate of change and will be positive, negative, zero, or undefined; and
b. Writing the equation of a line when given the graph of the line, two points on the line, or the slope and a point on the line.
A.11 the student will collect and analyze data, determine the equation of the curve of best fit in order to make predictions, and solve real-world problems, using mathematical models.  Mathematical models will include linear and quadratic functions.

E. MATERIALS NEEDED: 
I SUPPLY:  calculators, 7 dolls, tape measure, rubber bands, project handouts, tape, and rulers
They supply: Pencils, Paper, and may bring own doll
F. PROCEDURE: 

	Time
	
	

	5 min
	Distribute warm up about bungee jumping and show a couple of bungee jumping videos. Discuss what bungee jumping is for kids that may not know.
	Fill out form about what makes a Bungee jump successful and what would make a bungee jump unsuccessful.

	10 min
	Go over in depth instructions for Barbie project.  Make sure that the kids know how to make slip knots and have their dolls set up to jump.  Place emphasis on respect to other people’s property.
	Students should be listening about how to set up dolls for the throw and prepping their doll for a jump.

	Remaining time
	Walk around room checking for appropriate behavior, and splitting up groups when they are supposed to be split to work on their own.
	Work through project packet with group.  Full instructions for students are in project packet.


G. MEETING THE NEEDS OF ALL STUDENTS:
Additional time may be needed for some students to complete assignment.  Also instead of finding and comparing 4 equations they can be shortened down to 2 equations or less.  They may also be paired up with a student even for non partner activities for additional help.
H. WHAT COULD GO WRONG WITH THIS LESSON AND WHAT WILL YOU DO ABOUT IT? A lot of things can go wrong with the project.  Students may misbehave with dolls, which would result in them being taken away and given their own set of data.  Students may not want to participate and in that case I would have them come 1 on 1 with me to get the project done.  The project may also take longer than 1 block period, so I would have students come in during study hall for them to complete the project.
I. LINK TO CTA:  This is the project that I presented at CTA in the Nussbaum lecture.  I really like incorporating projects into the curriculum to make it real for the kids.  In the handout I also use a few open ended questions that they students can answer.  That idea came from Litner.  Also the students are generating their own data like we did in Colleen Watson’s lecture.
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Take 5

On Your Own:

What makes a bungee jump successful?  What do you think would make a bungee jump  unsuccessful?   



With A Partner:  

When someone is designing a bungee cord, what do they have to consider? 













Take 5

On Your Own:

What makes a bungee jump successful?  What do you think would make a bungee jump  unsuccessful?   



With A Partner:  

When someone is designing a bungee cord, what do they have to consider? 



  















Barbie, Ken, and Joe are thrill seekers to the max!  They are tired of lounging out at Barbie’s dreamhouse and pool, and are looking for a new diversion!  Since so many of you have been faithful companions over the year, they want you to design the ULTIMATE rubber band bungee jump for them!  They are going to be taking the massive plunge from Mrs. Feehan’s foyer , which is 14 feet from the top to bottom! Barbie is really worried about messing up her luxurious blonde locks, so you don’t want her head to hit the floor! The only tools you are going to be given is a tape measure, rubberbands, and the Barbie/Ken/Joe that you are designing for.

 (
Find the height of your doll.  This will 
go  in
 the first row of your table.
Create a slip knot and wrap one end around the doll’s legs and let the other hang.
Holding down the 
rubberband
, drop the doll.
Look for the 
highest 
distance that your doll reaches, not where it lands.  This will b
e your second row of your column.
Repeat this process until your doll gets extremely close to 150 cm.
You may not use the entire table and that is fine!
)

		Number of Rubber Bands

		Distance of Jump (centimeters)
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On your own

Using your table above, create a scatterplot of your data.  Remember to label your graph!
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1.  Why do we only need to use Quadrant 1 in this scenario?





2. What kind of regression do you think your graph represents?







3. Using only your scatterplot, and without a calculator, find the line of best fit for your scatterplot.  Draw this line on your graph.



With Your Group

4. Each of you should have your own line of best fit.  Write them here.

Bungee Expert 1:  ______________________________________________________

Bungee Expert 2:  ______________________________________________________

Bungee Expert 3:  ______________________________________________________

Bungee Expert 4: _______________________________________________________



5.  How are your equations similar, and how are they different?  









6.  Now using your calculator, find the line of best fit.  Write that equation on the line below:



_______________________________________________________________________________________________



7.  How does the calculator’s equation compare to your equations in number 4?  How do you account for those differences?







8. Using any of the equations above, what does the slope represent in terms of the problem?  What does the    

       y-intercept represent?













With a Partner

9.  Using the equations above (your own and the calculator), find how far your doll will fall given that you are using 14 rubberbands?  How do the answers compare?





















10.  Using the same equations, find out how many rubberbands it would take to fall 361 centimeters.  How do those answers compare?





























In Your Groups



11.  Verify that the answers from each set of pairs are the same.  If they are not the same work with eachother to find out the solution.



We are finally ready to figure out the massive jump!

How many rubberbands will it take for the doll to jump 14 feet?  



12.  You may use any of the equations you generated.  Which one did you choose, and why?





13. In order to solve this problem you need to convert feet to centimeters.  Hint: 1ft = 30.48cm

How many centimeters are in 14 feet?  Show your work, do not use a conversion tool.







14.  How many rubberbands will your doll need to make a life changing, but not fatal, fall from the foyer?  Show all work below.















		Type

		Hair

		Clothes



		Not So Thrilling

		Thrill of a Lifetime!

		You killed me!
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