Change: Motion of Objectives

	Title
	Class, Grade, Technology

	Change: Motion of Objectives
	Algebra I

	
	7th grade


	
	Spreadsheets

	Topic
	Change: Motion of Objects

	Prior Content Knowledge


	· Dependent and independent variables and graphing conventions

· Pattern recognition and proportionality

	Prior Spreadsheet Skills
	· Graphing

· Relative referencing

· Absolute referencing

	

	Objective Content Knowledge


	· Pattern recognition and proportionality

· Connecting mathematics with real-world activities

· Generalize patterns in the data 

· Interpreting graphs and using a linear relationship to extrapolate further information

	Objective Spreadsheet Skills


	· Creating charts

· Application 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 I (Dash and the Bouncing Ball)

· Worksheet 1_Dash-and-BouncingBall.doc is an activity to review mathematics and spreadsheet ideas from previous activities for the concept of change (e.g. independent and dependent variables; creating, reading and interpreting graphs; and proportionality). 

· As students are working on the assignment and with the Dash-and-BouncingBall.xls, use questions such as these:

1. How would you describe your graph?

2. How can you use the graph to determine the values?

3. How is the idea of proportionality used to find the bounce height?  Could we determine these values if the data were non-linear?

Part 2 (The Incredible Family Attends a Party)

· Worksheet 2_Incredible-Family-Trip.doc.asks the students to design an equation given the information in the table that can help in designing the formula to complete the table. 

Time (hours)
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
Distance (miles)
30
60
90
1. How might you describe the equation that represents the relationship between the time and the distance?

2. Of what use is displaying the value in cell H4?

3. What type of formula would you use to have the computer calculate the remaining values?  Why use the $ feature?

4. How do you construct the x-y scatter plot?

5. How do you change the scales for the x and y-axes?

	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

1_Dash-and-BouncingBall.doc

2_Incredible-Family-Trip.doc
 FORMCHECKBOX 
 Spreadsheet template:  

1_Dash-and-BouncingBall.xls 

2_Incredible-Family-Trip.xls
 FORMCHECKBOX 
 Sample solution:  

Unhide solutions for the problems in the above spreadsheet files.

	

	Extensions

&

Connections
	1_Dash-and-BouncingBall.doc

· Extend the problem to real-world discovery experimentation.  Have two tennis balls ready and place one in a freezer at school over night, while keeping the other one at room temperature.  The next day, when students meet again, have them collect relevant data to fill the following table, and then ask them to answer all the questions in the original Dash-and-BouncingBall.doc file, using this data, superimposing the graphs obtained for both balls.

Drop height

20

30

40

50

60

70

80

Bounce height (freezer ball)

Bounce height (room ball)

2_Incredible-Family-Trip.doc

· Extend the problem by providing students with time and distance data that have a non-linear relationship with respect to each other.  Ask students to try to answer parts the same problems presented with the linear case for the non-linear data. Guide them in discussing the differences and difficulties when the relationship between the relationship between the independent and dependent variables is not linear.

	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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