
Lesson Seed:  8.G.A. 1  Demonstrate Transformations
(Lesson seeds are ideas for the domain/cluster/standard that can be used to build a lesson.
An effective lesson plan requires more components than presented in a lesson seed.)

	Domain:  Geometry
Cluster:    Understand congruence and similarity using physical models, transparencies, or geometry software. 
 Standard(s):  8.G.A.1: Verify experimentally the properties of rotations, reflections, and translations.


	Purpose/Big Idea:  
· Use physical models to demonstrate transformations.


	Materials: 
· Activities 1 & 2:
· graph paper (should have the axis drawn or have students draw the axis)
· Pipe cleaners 
· Blank cube (with positive and negative numbers that teacher applies)
· Number Cube (die)
· Activity 3:  graph paper (axis drawn on it)
· Triangles made from construction paper or card stock
· Brads (metal brad to connect the triangle to the graph paper that will allow rotating)


	
Activity:  
· Translations
1. Each pair or group of students should be given graph paper, pipe cleaners, and a number cube.  Have them bend the pipe cleaner into a triangle. (may give them 2 or 3 to fuse together for larger triangles).  They place the triangle anywhere on their coordinate plane.   Record the coordinates of all 3 points.  One person rolls the cube.  If it lands on a positive number, the students move their triangle to the right the number of units shown on the cube.  (Negative numbers move to the left).  Record the coordinates of the new triangle.  Have them do this several times and discuss until they see the relationship of the coordinates when the triangle is translated right or left.
2. Repeat the activity above only make the positive number mean translate up and negative number means translate down the number of units shown on the cube.  Remember to record the original triangle (pre-image) and the resulting coordinates of the new image to discuss the relationship of the coordinates translating up or down.  Discuss the result of the coordinates when translating up or down.

· Reflections
 Using the same materials as in the first activity, they will now discover the relationship of a figure and its reflections:
Students place their pipe cleaner triangle on the graph.  Record the coordinates of all three angles.  Roll the Number cube.  If it is an even number, flip (reflect) the triangle over the x-axis.  (Tell them to count how many units the pre-image (triangle) is from the x-axis, flip it over and it should be the same number of units from x-axis on the opposite side.)  Record the coordinates.  If the number cube is an odd number, they will do the same, only reflect over the y-axis.  Repeat until students see the relationship between the coordinates of the original triangle and its reflection coordinates.

· Rotations
Each pair or group is given graph paper, a triangle, and a brad fastener.  They will attach the brad to the vertex of one of the angles of their triangle and then fasten it through the origin of the graph paper.  Record the coordinates of the three angles.  Tell them to rotate the triangle to the right – clockwise 90º and record the coordinates.  Use a corner of a piece of paper or a protractor to measure  and use a side of a piece of paper or protractor to measure.   Repeat, using counter-clockwise and different angle measures (vary from , ) around the origin so students see the relation of the coordinates after rotations.
· Extension:  change the brad from the origin to another point that they will rotate about.


· Link to online interactive activity:  http://www.shodor.org/interactivate/activities/3DTransmographer/


	Guiding Questions:  

· How can you tell if the figure will slide to the left or right?
· When reflecting an image over the x-axis, what happens if the original figure is actually on the x-axis?
· If rotating a figure about the origin, where would the figure be if the rotation were 450 clockwise?
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