Modeling: Linear

	Title
	Class, Grade, Technology

	Modeling: Linear
	Algebra I

	
	8th grade


	
	Spreadsheets

	Topic
	Modeling: Linear

	Prior Content Knowledge


	· Independent and dependent variables

· Understanding of functions or the meaning of the relationship between dependent and independent variables



	Prior Spreadsheet Skills
	· Absolute referencing

· Graphing

· Entering formulas



	

	Objective Content Knowledge


	· Analyze change in various context 

· Using mathematical models to represent and understand he quantitative relationships

· Purpose of trendlines as tools for estimation

	Objective Spreadsheet Skills


	· Designing dependable spreadsheets 

· Constructing appropriate charts

· Adding and interpreting trendlines

· Generating and interpreting equations of trendlines

	NETS
	Check by double clicking on the box, if included in this resource

 FORMCHECKBOX 
 Creativity and Innovation

 FORMCHECKBOX 
 Communication and Collaboration

 FORMCHECKBOX 
 Research & Information Fluency

 FORMCHECKBOX 
 Critical Thinking, Problem Solving & Decision Making

 FORMCHECKBOX 
 Digital Citizenship

 FORMCHECKBOX 
 Technology Operations & Concepts

	

	General Idea for Instruction
	Part 1 (Dash Learns About Bridges)

· Engage students in building bridges with paper as described in the worksheet 1_Dash-does-BridgeWork.doc.   Have them collect data using pennies.  Then compare their data with the data in the worksheet.  Instruct students to design a spreadsheet to analyze their data in the worksheet. 
Thickness (layers of paper)
Breaking Weight (pennies)

1

9

2

16

3

24

4

34

5

42

· Use the worksheet data for whole class discussion of how the two data sets are similar and how they differ.  
· Introduce concept of trendline and how to add to a scatter plot. Have students complete the worksheet.
· Closure: Share ideas and use questions such as these to challenge their thinking:
1. What does the trendline represent?

2. How can we make use of the trendlines?

3. How do you find out how many pennies a bridge with 6 layers of paper will fail? Why? Explain your answer. 

4. What if we have 7 layers of paper? How many pennies will it take to fail that bridge? 

5. How about when we have bridges that are 2.5 and 3.5 layers thick? How can we estimate how many pennies can make the bridge fail using the trendline? Explain your answer. Is there anyone who disagrees with the answer or has a better one?

6. How does knowing that the relationship between two variables is linear is useful?  
Part 2 (Violet Coordinates Concert Event)
· Introduce the challenge for Violet as President of the student government who is gathering data to determine the ticket price for a concert. Instruct students to complete the worksheet, 2_Violet-investigates-concert.doc using their prior knowledge from part one of this resource card, ask students to plot the information in the table and add trendline to it.
Ticket Price (dollars)
Number of Customers

$5

80

10

70

15

58

20

39

25

20

· In a whole class discussion, ask students to determine the number of customers for when the price of the concert event is set at $7.50, $12.50, $17.50, and $22.50.  
· Ask students to find the X and the Y intercepts for the trendline and discuss what each point means in terms of Violet’s data.  Discuss the slope and y-intercepts. Also, discuss whether these solutions will be on the line or slightly off the line like some of the original data plots.  What does this mean about the trendline equation?

Part 3 (Dash Loves Tall Buildings)
· Ask students what the relationship between the number of stories in a tall building and the height of the building.  You might encourage them to find some data from the Internet.  Gather their ideas about this question. Then introduce the problem that is expressed in the worksheet 3_Dash-investigates-TallBuildings.doc.  Instruct the students to work in pairs to design the spreadsheet and find the relationship, including adding a trendline to describe the data.
Building

Number of Stories

Height (feet)

1

23

301

2

50

813

3

40

529

4

60

800

5

40

503

6

110

1454

7

46

650

8

73

939

9

71

720

10

30

350

11

75

1002

12

20

320

13

28

454

14

102

1250

15

39

505

· Closure:  Have students share their results using questions such as these.
1. What are the independent and dependent variables? 

2. What does the equation imply about the number of stories in a building and its height? 

3. What do you get for the Y intercept? Does this information make sense? Why or why not?

4. How well does the equation predict the height for Mellon Bank, given the number of stories in the building? What does this say about this particular linear model?

	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

· 1_Dash-does-BridgeWork.doc
· 2_Violet-investigates-concert.doc

· 3_Dash-investigates-TallBuildings.doc

 FORMCHECKBOX 
 Spreadsheet template: none
 FORMCHECKBOX 
 Sample solution: 

· 1_Dash-does-BridgeWork_Solution.xls
· 2_Violet-investigates-concert_Solution.xls
· 3_Dash-investigates-TallBuildings_Solution.xls

	

	Extensions

&

Connections
	1_Dash-does-BridgeWork.doc
· Extend the problem and convert the spreadsheet such that the thickness of the layers of paper for each experiment can be incremented.  Hint: use absolute referencing.  Also, extend the problem by varying the number of pennies needed to break each paper bridge manually and generate the trendline and its associated equation to see how the equation of the trendline changes to demonstrate a linear correlation.
2_Violet-investigates-concert.doc
·  Extend the problem.  Suppose that Violet calls the Paramount Global Entertainment Research firm to see what do they know about ticket price and attendance levels.  The firm tells Violet that at $3.00 a ticket, 85 percent of any population will choose to go to the theater to see a movie.  However, for every 1.5 dollars increase in the price of tickets, attendance in movie theaters drops by 18.2 percent.  Use this information to design and construct a spreadsheet that could easily generate a set of potential attendance levels for any theater ticket price.
3_Dash-investigates-TallBuildings.xls

· Extend the problem.  Use the trendline equation you found in part (c) in a spreadsheet and design and construct a spreadsheet that can give the theoretical height for buildings with 100, 120, 130, 150, 170, 180, 190, 200, 210, and 215 stories height.  Design your spreadsheet such that the theoretical height for buildings can be computed for any values of choice for the constant and the slope.



	Source
	· Lappan, G., Fey, J. T., Fitzgerald, W. M., Friel, S. N., & Phillips, E. D. (2002). Connected mathematics: teacher’s guide. Prentice Hall.

· Niess, M., Professor of Mathematics Education, Oregon State University; Sadri, P., Graduate Research Assistant in Mathematics Education, Oregon State University
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