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	Title
	Class, Grade, Technology

	Functions: Linear
	Algebra I

	
	8th grade


	
	Spreadsheets

	Topic
	Functions: Linear

	Prior Content Knowledge


	· Independent and dependent variables

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

· Pattern recognition



	Prior Spreadsheet Skills
	· Drag-and-copy feature 

· Relative referencing

· Absolute referencing

· Graphing



	

	Objective Content Knowledge


	· Identify functions as linear and inspect their properties form tables, graphs, and equations.

· Model and solve contextualized problems using various representations, including tables, graphs, and equations

· Recognize differences in slope in linear functions

· Using pattern in data to construct rule 

	Objective Spreadsheet Skills


	· Formula entry and using spreadsheets as a tool to facilitate computation

· Create dynamic, dependable spreadsheets using tools of relative and absolute referencing

	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 (Crickets Chirping)

· Introduce the problem through Worksheet:  1_Dash-knows-crickets.doc and the spreadsheet file 1_Dash-knows-crickets.xls.  Have students work in pairs to solve the problem using a spreadsheet solution.  After students have completed the problem have a discussion about the relationship and predicting from this linear relationship. Questions might include:
1. Why is it important to have the relationship displayed as it is in the spreadsheet? (To keep from entering values in formulas so that changes might be made in solution)
2. How are the two charts the same and how are they different (both linear, when y=0 have different values x values, the slope of the first is steeper (3.5 versus 4))?
3. What do you learn about the slope from these examples?
4. How might you change the second chart so that there are no negative values for the number of chirps?
Part 2 (Rental Bike Business)
· Introduce the problem through Worksheet 2_IncredibleKids-bikeshop.doc.  Discuss student responses to a) and b). Then have them work in pairs at a computer to complete the remainder of the problem.
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· Closure.  See 2_IncredibelKids-bikeshop-solution.doc
a.   Mathematical modeling:  Discuss ideas of modeling an solving problem suing various representations, graphics, tables and equations.

b.   Spreadsheet skills:  Discuss how the presentation in the spreadsheet makes it possible to model different costs.

Part 3 (Running Speed)

· Introduce the problem in Worksheet 3_Violet-learns-speed-and-distance.doc.
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Use these questions to discuss the problem:

1. How can you find the speed that each are traveling?

2. What would you say their speeds are in meters/second?

3. If you have their speeds how can you find their distance in 10 seconds?

4. Have the students work in pairs to complete the worksheet using 3_Violet-learns-speed-and-distance.xls.  Indicate the overall goal of exploring the design of a dynamic spreadsheet. Ask them what they think that might mean.

· Closure

Demonstrate the experiments for walking at different speeds. Ask questions such as:

1. How do you know if these results are correct? (Could check the formulas, test the data)

2. How does changing the speed affect the table and the chart?

3. How can you predict the distance for each person in 12 seconds?
4. Why do you think this spreadsheet is referred to as a dynamic spreadsheet? 
5.  What are the keys to creating a dynamic spreadsheet that is dependable under changes in the speeds?
6. What is the value of creating dynamic spreadsheets for problems? (Can explore what if questions with the data)

	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

· 1_Dash-knows-crickets.doc

· 2_IncredibleKids-bikeshop.doc

· 3_Violet-learns-speed-and-distance.doc

 FORMCHECKBOX 
 Spreadsheet template: 
· 1_Dash-knows-crickets.xls

· 2_IncredibleKids-bikeshop.xls

· 3_Violet-learns-speed-and-distance.xls

 FORMCHECKBOX 
 Sample solution: 

              2_IncredibelKids-bikeshop-solution.doc 

              Unhide solution worksheets in the above spreadsheet files.

	

	Extensions

&

Connections
	1_Dash-knows-crickets.doc

· Extend the problem to ask students to transform the present spreadsheet to another spreadsheet such that the problem can be solved with minimal effort for any coefficient of the temperature, very easily.  Hint: ask students to think of absolute referencing
2_IncredibleKids-bikeshop.doc

· Extend the problem and ask students to assume that after sometime running the business together, Dash decides to open his own rental bicycle shop.  To do this, he decides to charge a flat fee of $135.00 plus $12.5 for every bicycle rented thereafter.  Use a column in the original spreadsheet, without erasing any of the existing information, to prepare a cost column for Dash’s business for 15 bicycles.  Graph the cost column for Dash’s business on the same plot with the one for when he and Violet ran a business together.  At about what point, if at all, the two plots intersect? What does this point of intersection mean? What happens before and after this point?

3_Violet-learns-speed-and-distance.doc

· Extend the problem to ask students to use the information in the problem to solve the following problem:  At time t=0 in the race between Violet’s friends, a small rabbit appears on the race track moving steadily with the distance function of D = 0.2*t.  Two seconds after the race begins, the rabbit jumps and begins to run at a steady pace for the next several seconds.  The distance function for the rabbit running is D = 5*t.  In the same spreadsheet as before, find the distance traveled by the rabbit between 0 to 10 seconds, and graph this information on the same plot for Violet’s friends.  At what point the rabbit catches up with each of Violet’s friends? Is the rabbit’s motion linear? Explain your answers.



	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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