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OVERVIEW

This unit covers all the transformational geometry objectives necessary for a teacher to teach in preparation for the Level II Mathematics Regents.

CONTENT KNOWLEDGE 

PRIVATE
Declarative 
Procedural 

1) Student will recognize point, line and rotational symmetry
1) Student will use formulas to perform transformations in the coordinate plane.

2) Student will know the definitions of the five transformations.
2) Student will graph multiple transformations on the same set of coordinate axes.

3) Student will know the formulas for transformations in the coordinate plane.
3) Student will be able to determine a single rule for a composition of transformations.

4) Student will know what properties of a figure are preserved under a given transformation.








ESSENTIAL QUESTIONS

1) Can the student use mathematical analysis as appropriate to pose questions, seek answers and develop solutions?

2) Can the student understand mathematics and become mathematically confident by communicating and reasoning mathematically and by solving problems through the integrated study of geometry, algebra, and data analysis?
CONNECTIONS TO NYS LEARNING STANDARDS


MST Standard #1:Analysis, Inquiry, and Design

Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers and develop solutions.

Key Idea #2:
Deductive and inductive reasoning are used to reach mathematical conclusions.

· Students use deductive reasoning to construct and evaluate conjectures and arguments, recognizing that patterns and relationships in mathematics assist them in arriving at these conjectures and arguments.


MST Standard #3:Mathematics

Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data analysis, probability, and trigonometry.

Key Idea #3: Students use mathematical operations and relationships among them to understand mathematics.

· Students develop an understanding of and use the composition of functions and transformations.

Key Idea #4:
Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

· Students use learning technologies to make and verify geometric conjectures.

· Students investigate transformations in the coordinate plane.

INITIATING ACTIVITY


1) As students are entering room, have a video of a construction sight (Tonka Video)  playing and explain the applications to civil engineering.

2) Show geometer’s sketchpad animation of the Burning Tent Problem on the big screen computer to hook.  Have collaborative pairs list-group-label known terms from unit.

LEARNING EXPERIENCES


Period 1 (computer lab)

1) Have collaborative pairs use concept attainment strategy to construct meaning of line symmetry. 

2) In numbered heads, generate examples of the three kinds of symmetry.

3) Put graphic organizer of symmetry in notes.

4) 
Draw a triangle on Geometer’s sketchpad to be used for transformation investigations. 

Period 2 (computer lab)

Use geometry's sketchpad to construct meaning of the line reflections. 

Period 3 (computer lab)

1) Use Geometry's sketchpad to construct meaning of the rotation and the dilation. 

2) Use worksheet (graphic organizer)  to generalize and predict rules for transformations on the coordinate axes.

3) Use geometry's sketchpad  to verify predictions by testing on new points.  

Period 4

1) Construct meaning for point reflections and translations by demonstration in class.  

2) Predict rules for these two transformations on the coordinate axes.

Period 5

1) Use sketchpad printouts and think-pair-share to determine synonyms for transformations.

2) Have students complete a study sheet (graphic organizer) to organize the transformations along with their synonyms and coordinate rules.


Period 6

Have students make and play the Memory Game to store declarative knowledge of symmetry, transformations and their formulas for graphing on the coordinate axes.

Period 7
1) Model procedure for transforming figures on graph paper using Think Aloud strategy.  Continue modeling with a multiple transformation example and find the single rule for the multiple transformation. 

2) Follow with a written set of steps by having each student graph a multiple transformation problem and fill in steps next to picture (graph).

Period 8 & 9

Shape knowledge by practicing the procedure with a variety of problems. (transforming in succession as well as transforming from the original figure)

Period 10 (Extending and Refining)

1) Students will Extend and Refine their knowledge of graphing multiple transformations by doing an error analysis of a sample problem with a mistake in it.  

2) Students will write a modified process essay to describe where the mistake in the process was.

Period 11

1) In teams of at most 5, students will determine which properties are preserved under specific transformations by conjectures on a graphic organizer.

2) Conjectures will be reviewed a class and each group will be given a conjecture to verify with a coordinate geometry proof.

CULMINATING PERFORMANCE 
rubric at end of unit

Student will write his/her own transformation composition problem.

In this problem, the student must: 

1) Include at least 2 different types of transformations.

2) Require the performance of at least 2 and at most 3 transformations on a geometric figure.

3) Require that a single transformation be found for the composition of the transformations performed in requirement #2.

The student’s finished product must:


1) include the problem, written in a form can be handed out to the class as an assignment.

2) be accompanied by an accurate answer key

PRE-REQUISITE SKILLS


Students must be able to:

1) Use 

2) Geometer’s sketchpad. (If this program has never been used before, allow more time for the lab periods.

3) Write an equation of a line.

4) Do a coordinate geometry proof.

MODIFICATIONS


No modifications are necessary for this unit other than the extended time, change of location, etc. modifications as specified on student IEPs.

UNIT SCHEDULE/TIME PLAN


As described in the Learning Experiences section of this unit, that section takes 11 class periods of instruction.  These learning experiences, along with the launch, a quiz, a unit test and the culminating experience make this unit approximately 15 class periods long.  Students are expected to do nightly practice problems, as well as the refining and culminating tasks on their own time.

TECHNOLOGY USE

Students will use technology by:

1) using geometer’s sketchpad for transformation investigations.  Detailed students instructions are available for the class periods spent in the computer lab (upon request).

2) using a word processor to word process their modified process essay for the error analysis.
Resources


Geometer’s Sketchpad is a computer program made for both the Mac and the PC.  It is available from Key Curriculum Press and can be for individual computers or with a site license.

Transformational Geometry

Culminating Experience Rubric

Minimum Requirements

(50 points)








__________

Your paper will not be accepted if these requirements are not met.

· You must require the performance of at least two and at most three transformations of a geometric figure.

· You must include at least two different types of transformations. 

· You must require that a single transformation be found for the multiple transformation.

The Problem









(20 points)








__________

· You must hand in your problem in a form that can be handed out to the class unchanged.

The Solution









(30 points)








__________


· You must hand in an accurate and complete solution key with the problem.

Total  - ____________

Name - _____________________________ 

