“Transformations and Coordinates”
Lesson Plan
Iowa Core:  8.G.3.  Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.

Estimated Time:  60 minutes
Pre-requisite Knowledge:  Graphing points on a coordinate plane, Transformations (Reflection, Translation, Rotation, Dilation), terms of clockwise and counterclockwise, terms of image and pre-image.

Materials needed with technology:  Geogebra 5.0, student handouts

Materials needed without technology:  Tracing paper, straightedge, student handouts
Van Hiele Level:  Informal Deduction
SMPs:  3, 5, 6, 7, 8
Launch
With your class, have a quick review of the 4 different transformations that you will explore further today. 

Reflection:
a transformation creating a mirror image of a figure on the opposite side of a line.  The line is the line of symmetry between the original figure and its image.

Rotation:
a transformation in which a figure is turned a given angle and direction around a point (the center of rotation)

Translation:
a transformation that slides a figure a given distance in a given direction.

Dilation:
a transformation that shrinks or enlarges a figure by a scale factor from a given point.
The definitions used in activity 8.G.1 could be used instead:

Reflection:  
A figure in a transformation is flipped or reflected across a specific reflection line. The figure’s orientation changes.
Rotation:  
In a rotation, a figure is turned any number of degrees about a rotation a point. This point can either be within or outside of the figure.
Translation:  
The shift of a figure on the plane to a new position without changing its orientation.
Dilation:
 A dilation is a non-rigid transformation that produces similar figures. A figure can be dilated to make a larger shape (enlargement) or a smaller shape (reduction).

Explain that you will be using a coordinate plane to determine what will happen to a triangle’s vertices when you perform each of the different transformations with specific reflection lines, rotation centers at the origin, specific directions of translation, and dilations from the origin.

Place students in partnerships to work on the activity and to complete the student handout.

Explore

Students will work through the student handout.  If students are working in Geogebra for the first time, the handout will provide assistance in using the program.  If students are using the non-tech handout, be certain that tracing paper (patty paper) and straightedges are provided.  The teacher will observe and assist students as needed.  You may want to have students check in with the teacher after each different transformation.
Summarize
When students finish with the exploration of transformations in the coordinate plane, discuss the results of their work and look at some extensions.

· In performing reflections over the axes and the lines y = x or y = -x, what did you observe about the coordinates of the triangle’s vertices?

· If you were to draw a segment between the point A and its image, what would you observe about that segment with the reflection line?

· You performed rotations in a CW direction.  How do those compare with rotations done CCW?

· Can you explain what would happen to your triangle’s vertices if you translated it 15 units left and 10 units up?

· If your triangle’s image landed on (-9, 6) after a dilation with scale factor of 3 and center at the origin, what would have been the original point?
Possible replies to the summarize questions:
· y = x the value of x becomes the y-value, the value of y becomes the x-value and for y = -x  the value of x becomes the opposite of the value of y, the value of y becomes the opposite of the value of x.

· The reflection line cuts the segment in half

· For example, CW 90 degrees would be the same as CCW 270 degrees

· Each points coordinates would change:  the x value would decrease by 15 and the y value would increase by 10.

· ( -3, 2)

