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	Essential Understandings

	· Fundamental themes or big ideas that provide meaning and coherence to the mathematics being learned. 
1. Equivalence: Things have an equivalence with respect to a specific characteristic when they share that characteristic.
2. Transformations: A transformation is a process of changing one object into another.

	Essential Questions
	Knowledge & Skills

	· Simple thought provoking questions that guide the lesson.  

1. Given the basic parent function y = x2 and its more generic y = ax + bx + c, how do changes in the values of a, b, and c, individually and collectively, affect the shape and location of the function?

2. How can we use different technologies to investigate these changes?

3. How are the parabolas the same and how are they different?
	· Specific content standards that are addressed during the lesson.  

1. Understand and apply transformations (reflections, rotations, translations, and dilations (4.2.8 B)
2. Understand and perform transformations on commonly-used functions (4.3.12 B)
3. Communicate their mathematical thinking coherently and clearly to peers, teachers, and others, both orally and in writing (4.5 B 2)
4. Use graphing calculators and computer software to investigate properties of functions and their graphs (4.5 F 3)


	Assessment Evidence

	· Targeted Understanding Performances – behaviors that demonstrate a level of understanding. 
 
Generalizing the big ideas

Appropriate use of technologies

Testing and graphing (with technology and on paper) sample functions

Interpreting evidence – written & oral
Recognizing mathematical relationships 
Making inferences



	Learning Activities

	· A description of the sequence of learning activities for the lesson 


See the Parabola as a Function and the Transforming Parabolas Worksheets attached.



	Background Notes 

	· A description of the key concepts in the lesson. 

Equivalence in this lesson focuses on shape, size, and location.

Relating “Parent” functions to their subsequent “child” functions by how they are equivalent by means of the transformations. Transformations on the parabola are one set of examples. 

Recognizing recurring themes across mathematical domains.
Parabolas are symmetric with respect to the Axis of Symmetry (y= –b/2a).

Changing “a” affects the width (narrow/wide) and orientation (up/down) of the parabola.

Changing “b” translates the graph left and right.

Changing “c” translates the graph up and down.

Changing “c” will also change the y-intercept.

Students should be aware of the various technologies that can be used in the exploration.



	Materials 

	· Student Materials 

Student worksheets

Colored markers or pencils for teams

Access to appropriate computers and computer software (preferred) or graphing calculators

Computer software: Either Green Globs and Graphing Equations, or The Geometer’s Sketchpad.

· Teacher materials 

Supply student materials

Access to a computer room with a computer projection system

Use of graphing calculators and a calculator overhead system


