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	Title
	Class, Grade, Technology

	Mars and Earth
	Algebra I

	
	7th grade


	
	Spreadsheets

	Topic
	Variables: Independent and Dependent

	Prior Content Knowledge


	· Number sense: Understand numbers, ways of representing numbers, relationships among numbers, and number systems

· Understand that variables in a situation are quantities that change

· Creating, reading and interpreting paper - graphs

	Prior Spreadsheet Skills
	· Recognize cell names, differences between labels, values and formulas in cells.

· Able to enter data in spreadsheet cells – labels and values

· Create formulas that reference cells

· Create charts from data in the spreadsheet

	

	Objective Content Knowledge


	· Understand patterns, relations, and functions: Represent and analyze patterns that describe a regular or predictable change in data with tables, graphs and symbolic rules 

· Develop graphical displays of date to analyze changes in quantities in linear relationships

· Model and solve contextualized problems using tabular, x-y graphical representations, and algebraic symbols

· Explore relationships between symbolic expressions and graphs of lines

· Recognize the difference between dependent and independent variables in a problem situation displayed in tabular and graphical representations 

· Use symbolic algebra and functional relationships to represent situations and to solve linear relationship problems

	Objective Spreadsheet Skills


	· Explore linear function problems with spreadsheets 

· Enter data and formulas in spreadsheets

· Use relative referencing to copy to other cells

· Create visual representations in spreadsheets, particularly x-y charts using data in tabular form

· Explore adding trendlines to x-y charts

· 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 (Earth and Mars – Differences in the Weights?)

· Display data about weights on Earth versus Mars in a tabular format. Challenge them to explain patterns between the weights of objects on Earth and on Mars.

Weight on Earth (lb)
Weight on Mars  (lb)
25
10
50
20
75
30
100
40
125
50
150
60
· Small group (teams of 2 or 3) discussions (10-15 minutes) to respond and prepare to share their ideas to questions in worksheet Earth and Mars – Differences in the Weights (Mars-and-Earth.doc)? Teacher listens and gathers the thinking and ideas of the various groups; then teacher selects the groups to share their reasoning and approaches to answering the questions in the problem statement.
· Whole class discussion where teacher moderates students sharing their responses to the questions; challenge students to extend their patterns with questions such as:
1. Think of a weight on Earth different from our examples.  What should it weigh on Mars?

2. Think of a weight on Mars different from our examples. What should it weigh on Earth?

3. Why might you consider the weight of the object on Mars to depend on its weight on Earth? (Capability for actually weighing an object on Earth is more likely than being able to weigh an object on Mars; so determining the weight depends on its weight on Earth.)

4. What are different ways we can use to show the relationship? (tables, graphs, words, symbols)

· Closure:

1.    Generalize the pattern:  Mars = 2/5 (Earth) and discuss the idea of dependent and independent variables.  (Earth weight is independent variable and Mars weight is dependent variable, depending on Earth weight.  Or consider Earth = 5/2 (Mars) where Earth weight is dependent on the Mars weight.  More likely to have object weight on Earth.)
2.    What happens with Earth and Venus?  Which should be the dependent variable in this case and why? Which is the independent variable? And why?

3.    Demonstrate using a spreadsheet to find the values (entering formulas in appropriate cells and copying from cell to cell; point out that copy feature uses a relative referencing technique – changes relative to the row and column into which the formula is copied).  Then demonstrate charting an x-y chart and asking students about the relationship. Explore the relationship by adding a trendline (available from the Chart options).  Try different relationships to explore this feature.  (See 1_Mars-and-Earth.xls for solution.)

3.    Journal writing:  Explain your understanding of the difference between independent and dependent variables.  How might a spreadsheet be useful in exploring relationships such as the one in this lesson?
Part 2 (Extending the Earth and Mars data –A Linear Function Relationship)
· Computer lab with a 1:1 or 2:1 student-to-computer ratio.  Students gain experience creating a spreadsheet, entering data, extending the data using a formula by copying using relative referencing of formulas, and creating an x-y chart of the data.   Provide students with the worksheet: 2_Mars-Earth-Graphical_representation.doc.  Sample solution is available in 2_Mars-Earth-Graphical_representation.xls
· After students have entered the data and produced the graph, emphasize the position of independent and dependent variables on the chart axes by asking students why each column of data is graphed on a particular axis. Questions:

1. Why did you label the x-axis as the weight on Earth and the y-axis as the weight on Mars? 

2. What are the independent and dependent variables in this chart?
3. Pointing to specific points on the chart, what are the values of the independent and dependent variables for this point?

4. If the weight of an object on Mars is a function of its weight on Earth, how might this relationship be represented in function notation? ( f(x) =.4 x )

5. At what point does the line intersect the y-axis?

6. What if 0.4 was changed to a larger number like 3 for the relationship in a different planet? What impact would this have on the way the line looks? (Show the change by changing the formula to compute the weights for the different planet)

7. What if 0.4 was changed to a much smaller number like 0.1 for another planet? What impact would this have on the way the line looks? ? (Show the change by changing the formula to compute the weights for the other planet)
· Have students recreate the graph from the data with paper and pencil. Questions for this paper-pencil graph

1. How can this graph be extended to find values beyond the limits of the data provided?

2.  How can you be sure that these values are right?

Incorporate the idea of a linear relationship between the independent and dependent variables in this situation.

Weight on Earth (lb)
Weight on Mars (lb)
5
500
750
800
950
1000


	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

1_Mars-and-Earth.doc

2_Mars-Earth-Graphical_representation.doc

 FORMCHECKBOX 
 Spreadsheet template 

 FORMCHECKBOX 
 Sample solutions: 

1_ Mars-and-Earth.xls

2_Mars-and-Earth_representation.xls

	


	Extensions

&

Connections
	1_Mars-and-Earth.doc

· Extend the problem and ask students to find the multiplier for different planets in comparison to Earth weights.   2_Mars-Earth-Graphical_representation.doc
· Repeat this example with data from other planets to emphasize the connection between the slope of a functional representation to its corresponding graphical and data representations. 



	Source
	· Cummins, J., Malloy, C., McClain, K., Mojica, Y., & Price, J. (2001). Algebra Concepts and Applications: Teacher’s Wraparound Edition. Glencoe/McGraw-Hill.

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