Grade 7 Mathematics:  Lesson Plan Unit 4

	Lesson Title
	Polygons and their Transformations

	Connecticut GLEs

	3.1.3 Draw the result of transformations on polygons on coordinate planes including translations, rotations, reflections and dilations (reductions and enlargements).
3.1.4 Describe the effect of transformations (i.e., position and orientation from the original figure, size) on polygons that have line and/or rotational symmetry. 
3.1.5 Compare and describe in writing the relationships (including congruence, equality, scale) between the angles, sides, perimeter and area of congruent and similar geometric shapes.

	Lesson Objectives in Language Students Will Understand
	I can predict and describe the location and position of polygons being transformed on a coordinate plane.

	Description of Learning Tasks/ Activities
	This lesson is written to be used with Geometer’s Sketchpad software program as a display tool for the teacher to use with the class, as well as for students to use on individual computers.  It can be easily adapted to other software, an overhead projector, chalkboard, and/or paper and pencil.
Guiding Questions are found below.  They can be used to guide a whole class discussion, or can be presented to students to answer independently, creating more of a discovery approach to exploring transformations.

1. With Geometer’s Sketchpad open and displayed for students, create a polygon such as a scalene triangle (one that does not have rotational symmetry and will therefore look different when rotated or reflected).  Have students identify the coordinates of the vertices of your original shape.
2. Walk through each of the transformation commands, asking students each time to predict the location of the new polygon.  Technical reminders for working with Geometer’s Sketchpad: In each transformation, when entering values for the movement, you can see the outline of the transformed shape on your screen before you actually finalize the command.  It is a good idea to check to see where your shape will be located before you finalize it.  You can also use this to ask students to tell you what to enter to get the shape to rotate from quadrant 1 to quadrant 3, for example.  Also, in rotation, you need to define the center of your rotation (can be the origin, a vertex on your polygon or another location of your choice) and for the reflection, you need to define your mirror (can be the x or y axis or another line of your choice).

3. Have students examine the relationship between each of their transformed shape to their original.  Students should note the shapes are congruent and prove they are by measuring sides and angles.  (If doing on paper, or as a modification for students who have trouble “seeing” the transformation, have students cut out a model of their original and lay it on top of their transformed polygon to prove congruency).

Have students answer, either through discussion or through their investigation, the following questions:

a. What is the effect of translating your polygon four spaces along the x-axis and three spaces along the y-axis?

b. If my original polygon is located in quadrant 1, what do I have to do to translate it into quadrant 2 or quadrant 3?

c. What is the effect of rotating your polygon 90 degrees about the origin?

d. What is the effect of reflecting your polygon over the x axis?  Y axis?

e. In each of the cases above, what is the relationship between your transformed shape and your original? How do you know?

4. Have students predict the effect of a dilation on the original shape.  Discuss the similarity between the original and the dilation by comparing angles (same) and side lengths (proportional)
            g. What is different about a dilation compared to the other      

                 transformations you have looked at?  How can you prove 

                       the relationship between your original shape and your 

                       dilated shape?



	Materials, Resources, Technology Needed
	Geometer’s Sketchpad and/or overhead projector


	Timeline
	One to two class periods (40-45 minutes each), depending on amount of “guided discovery” vs. independent investigation

	Prior Learning, Connections, Student Needs or Interests, Common Misconceptions
	If using Geometer’s Sketchpad, students should have some familiarity with basic commands (finding the coordinate plane, identifying and labeling points, creating polygons).  If not, build extra time into lesson.  

	Instructional Strategies/ Grouping
	Having students working in pairs is beneficial, as this can be a difficult lesson for some students to “see” the transformations. Peer support, therefore, is beneficial.

	Adaptations
	As previously mentioned, have students cut out shapes and perform the transformations manually to help them “see” the results.

	Extensions
	Provide students with polygons, or other irregular figures that have undergone multiple transformations and have students identify possible combinations of different transformations that would provide the same image.

	Interdisciplinary Connections
	Transformations can be connected to the study of M.C. Escher and tessellation patterns.  Students can take what they learn about transformations to create their own tessellation patterns.

	Formative Assessment (including student self-assessment)
	Exit ticket:  Give students shapes that have been transformed and have them identify the exact transformation.  If it is a rotation, have them identify the center; if a reflection, the mirror; if a translation, the horizontal and vertical movements; or if a dilation, the scale factor.
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