Change:  Slope

	Title
	Class, Grade, Technology

	The Incredible family and Change
	Algebra I

	
	7th grade


	
	Spreadsheets

	Topic
	Change and Slope

	Prior Content Knowledge


	· Dependent and independent variables

· Linear relationships

· Understand variables as quantities of change

· Creating, reading and interpreting graphs

	Prior Spreadsheet Skills
	· Enters data in spreadsheet cells format of labels and values

· Create charts from data in the spreadsheet

	

	Objective Content Knowledge


	· Develop graphical analytical skills for thinking about and interpreting non-linear relationships

· Develop a conceptual and computational understanding of slope

	Objective Spreadsheet Skills


	· Explore change in tables and graphs 

· Enter formulas using cell references 

· Use the ROUND function in user-defined formulas

· Rely on relative referencing to copy formulas

· Change scales for chart axes

· Communicate information and ideas effectively through spreadsheet tables, graphics and formulas

	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 I (Dash’s Fund Raising Activity)

· Pair students for the worksheet 1_DashFundRaiser.doc. Discuss the problem asking students to identify the independent and dependent variables in this situation. Ask them student if they can detect any pattern in the data. Challenge them to explore the situation further.

· Student pairs complete the worksheet that begins by entering the data in a spreadsheet.  
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· After students have graphed the data and completed the worksheet, have them share and discuss their answers during a whole class discussion.  Some optional follow-up questions you may ask are:

1. How would you describe your chart? (Nonlinear or linear)?

2. Where is the slope of the graph line steepest? What does this mean in terms of Dash’s running speed? Explain your reasoning.

Part 2 (Steepness of the Climb or Ski Terrains – An Investigation of Slope)
· Discuss the problem described in 2_Incredible-kids-go-sporting.doc.  Ask the students to manually determine the slopes for each of the camps for each school.

Climbing School (North America)

Camp #1

Rises 4 feet

For every 2 feet horizontal walk

Camp #2

Rises 5.6 feet

For every 2.12 feet horizontal walk

Camp #3

Rises 2.94 feet

For every 1.432 feet horizontal walk

Camp #4

Rises 8 feet 

For every 3.4 feet horizontal walk

Camp #5

Rises 20 feet

For every 8 feet horizontal walk

Camp #6

Rises 6.44 feet

For every 2.13 feet horizontal walk

Skiing School (South America)

Camp #1

Drops 14 feet

For every 6.8 feet horizontal walk

Camp #2

Drops 5 feet

For every 3 feet horizontal walk

Camp #3

Drops 12 feet

For every 4.9 feet horizontal walk

Camp #4

Drops 8 feet 

For every 3.6 feet horizontal walk

Camp #5

Drops 11 feet

For every 4 feet horizontal walk

Camp #6

Drops 6.44 feet

For every 2.95 feet horizontal walk

· Discuss how to create a table in a spreadsheet and how to determine the slope in each case.  Then have student-pairs create these tables in their spreadsheets. Demonstrate for the students how to entering the formula clicking on appropriate cells to create the formula (e.g. 
[image: image1.wmf];  =C6/D6).  Use the ROUND function to have the value calculated to the nearest hundredth (=ROUND(C6/D6, 2).  Discuss how to use the copy feature to create the other calculations of slope.

· Reconvene the class where one group demonstrates their spreadsheet table with the slope for each camp.  Have them explain their understanding of the slope function that they created and how they copied that formula to other cells. Discuss creating a chart of the Camp Number vs. Slope and the process for changing the y-axis scale.

· Student-pairs return to complete their charts of each of the slope of each of the camps for each type of camp.
· Have students present their charts, explaining how the charts provide a clear visual of the decision as to which camp is best for each camp type.
Closure:
1. What’s the least steep and thus least dangerous climbing campsite? For the skiing campsite? What decisions should be made for the Incredible children camps?
2. What to higher numbers mean for slope?  What about lower numbers?

3. How does the chart help in displaying the data?

4. What are other places where the value of slope might be useful? (Grand Canyon hiking, truck drivers driving in mountain roads, airplanes liftoff, airplane descent)


	

	Materials
	 FORMCHECKBOX 
 Worksheets: 
      1_DashFundRaiser.doc

      2_Incredible-kids-go-sporting.doc
 FORMCHECKBOX 
 Spreadsheet template: 
 FORMCHECKBOX 
 Sample solutions:

     1_DashFundRaiser.xls

      2_Incredible-kids-go-sporting.doc


	

	Extensions

&

Connections
	1_Dash-FundRaiser.doc
· Extend the problem and ask students to change the data in the table for the time and the distance ran and analyze the impact of the change on the graph.

2_Incredible-kids-go-sporting.doc 

· Extend the problem by asking students to recreate the tables of slopes for climbing and skiing campsites by looking at and extracting information from each of the graphs, using a backward design strategy.  This activity is designed to strengthen students’ ability to read and interpret graphs.

	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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