Functions: Quadratic

	Title
	Class, Grade, Technology

	Functions: Quadratic
	Algebra I

	
	8th grade


	
	Spreadsheets

	Topic
	Functions: Quadratic

	Prior Content Knowledge


	· Independent and dependent variables

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

· Area of rectangular shapes

· Area versus perimeter of geometric shapes



	Prior Spreadsheet Skills
	· Drag-and-copy feature

· Relative referencing

· Absolute referencing

· Graphing

· Entering formulas



	

	Objective Content Knowledge


	· Represent and analyze mathematical situations and structures using algebraic symbols and tabular and graphical representations.

· Analyze change in various context by using graphs to analyze the nature of change in quantities in non=linear relationships.

	Objective Spreadsheet Skills


	· Focus on development and usefulness of designing dynamic spreadsheets for modeling various nonlinear primarily quadratic contexts

· Create 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 (Dash’s Quadratic Discovery)

· Introduce the problem along with Worksheet:1_Incredible-Dash-discovery.doc. Some suggestions to start the discussion about area and its meaning:
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1. What is meant by area?  How is it different from perimeter?

2. Can area be negative? Would it mean anything if it was negative? 

3. If you read the problem statement carefully, you’ll see that the assumption in Dash’s discovery is that X-L will always be positive.  What does X represent? (Perimeter) What does this assumption mean in terms of the values of X and L? (L is less than X, both X and L are greater than 0)

· Have students in pairs complete the worksheet using the spreadsheet 1_Incredible-Dash-discovery.xls
· Closure:  Describe the graph as a quadratic function as a parabola.  Discuss the value of a dynamic spreadsheet design and what features assure that the design is useful in exploring the problem variables.

Part 2 (Dash Knows Gravity)
· Demonstration with balls (tennis, basketball, etc.).  Ask students to team up in groups of 2 or 3 students.  Take turns tossing the ball up while the other team members sketch the path of the ball that they see. Have each team to do three tosses.  Might also have stopwatches for the groups to time the path.
· Share the results by having students show their sketches to the class.  Questions to ask:
· What is the path?  What causes the ball to return to the ground?
· How long does it take for the ball to complete the path?  To reach its maximum height? 
· Does the size of the ball affect the time it takes for the ball to reach its maximum?  To reach the ground?
· Introduce the spreadsheet activity with Worksheet 2_Dash-knows-gravity.doc where students work with the spreadsheet 2_Dash-knows-gravity.xls.   Talk about the function that describes the height of the ball depending on the time.
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Questions might include the following:

· What is the dependent variable?
· What is the independent variable?
· How can you instruct the spreadsheet to calculate time squares (t2)?
· Students work in pairs to complete the worksheet and the spreadsheet.  (Solution is hidden in the spreadsheet)

· Closure:

· What type of graph was created? (Parabola)

· What happens to the graph when decreasing the increment time?  

· What would happen to the graph if the increment time were increased?

· How did the dynamic nature of this spreadsheet help you in thinking about these questions?

Part 3 (Violet Uses Math on Divers)

· Show videos of divers. YouTube is helpful in finding videos of the Olympic Divers.  Ask students to sketch the path of the diver from the start of the dive to entering the water.  Ask students some questions like:

· What are some of the different heights of the diving platforms?

· When determining the height of the diver, what part of the body is used for the measurement? (Feet)

· How do the different heights affect the time of entry?

· What affects the height that the diver might reach?

· Introduce the problem with worksheet 3_Violet-knows-platform-diving.doc and the spreadsheet 3_Violet-knows-platform-diving.xls Ask students what formulas they might enter in A9 and B8 so they can copy down the columns.

· Students work individually or in pairs at the computer to complete the worksheet and spreadsheet.

· Closure:

1. In the table, what does the negative value for the height mean?

2. When will the diver hit the water’s surface?  How is this displayed in the table and in the chart?

3. When will the diver be 5 meters above the water?

4. When is the diver falling fastest? How is this shown in the table and in the graph?

	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

· 1_Incredible-Dash-discovery.doc

· 2_Dash-knows-gravity.doc

· 3_Violet-knows-platform-diving.doc

 FORMCHECKBOX 
 Spreadsheet template: 

· 1_Incredible-Dash-discovery.xls

· 2_Dash-knows-gravity.xls

· 3_Violet-knows-platform-diving.xls

 FORMCHECKBOX 
 Sample solution:  

· Unhide solution worksheets in the above spreadsheet files

· 1_Incredible-Dash-discovery-Solution.doc

	

	Extensions

&

Connections
	1_Incredible-Dash-discovery.doc

· Extend the problem to ask students to ask students to use their observations in the problem to make conjectures about other two quadratic equations, such as: 
[image: image3.wmf] and 
[image: image4.wmf].  Then, them to graph each equation for some values of X and Y.  Ask students to verify whether or not each equation is quadratic based on the behavior of the graph.

2_Dash-knows-gravity.doc

· Extend the problem and ask students to unhide and look at the solution sheet for this problem and convert the formulas such that the spreadsheet can be used for any coefficients of 
[image: image5.wmf] and 
[image: image6.wmf]terms.  

3_Violet-knows-platform-diving.doc

· Extend the problem to ask students to transform the existing spreadsheet such that it can be used for the motion of a jumper jumping from a platform or dive board of any height and for any value of the gravitational pull.



	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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