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             Technology-Enhanced Lesson Plan
Lesson Title:  Using Geometer's Sketchpad to Investigate Transformations taken from:
http://192.107.108.56/portfolios/d/desimone_g/discover2/2transfor.htm
Created by:   Marsha Myles and Carolyn Newkirk
Lesson Abstract:      In this activity the student will discover what happens when you reflect a figure over a line.    The student will also discover what happens when a figure is reflected over parallel lines as well as what happens when a figure is reflected over intersecting lines.
Subject Area:  Mathematics
Grade Level:  6
Unit Title:   Geometry
Michigan Educational Technology Standards Connection: 

Basic Operations and Concepts 3, 4

Technology Productivity Tools 2

Michigan Grade Level Content Expectations Connection:

G.TR.06.03 Understand the basic rigid motions in the plane (reflections, rotations, translations),

relate these to congruence, and apply them to solve problems.
G.TR.06.04 Understand and use simple compositions of basic rigid transformations, e.g., a

translation followed by a reflection.
Estimated time required to complete lesson or unit: One to two 45 – 60 minute class period.
Instructional resources:

The Geometer's Sketchpad, Key Curriculum Press
Prior required technology skills:

Basic understanding of Geometer’s Sketchpad.
Sequence of Activities:

Properties of Reflections 

     In this activity you will discover what happens when you reflect a figure over a line.  Try to compare the results you find here with experiences you have had looking at yourself in a mirror.  Detailed instructions are given below to help you complete the investigation.  A sample diagram is also given.  Feel free to experiment with different shapes to reflect over the reflection line to test your conclusions. You may even want to see what happens when the figure is on the reflection line.

	Directions: 

1. Construct triangle ABC using the segment tool. 

2. Construct line DE. 

3. Select line DE using the arrow tool.   

4. Go to the Transform menu and click on "mark mirror". 

5. Select all parts of triangle ABC. 

6. Go to the Transform menu and click on "reflect". 
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Investigate:
1. Measure the sides of triangle ABC and the sides of triangle A'B'C'.  What can you conclude about the lengths of the corresponding sides of the triangles? 

2. Measure the angles of triangle ABC and the angles of triangle A'B'C'.  What can you conclude about the measures of the corresponding angles of the triangles? 

3. When you read the vertices of triangle ABC in alphabetical order, is it a clockwise or counterclockwise direction?  What about triangle A'B'C'? 

4. If a point X were placed between points B and C of triangle ABC, where is its image located on triangle A'B'C'? 

Conclusions:
     Discuss your answers to the above questions with a classmate.  Use the Label/Text tool to form a dialog box.  In the dialog box, state your conclusions about the properties of reflections.  Before you print out your sketch, be sure to include the name of the lab, your name, and the date.
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Properties of Translations
     In this activity you will discover what happens when a figure is reflected over parallel lines.

	Directions:
1. Construct triangle ABC using the segment tool. 

2. Construct a line using the line tool. 

3. Select the line and go to the Transform menu and click on "mark mirror".  

4. Select all parts of triangle ABC, go to the Transform menu and click on "reflect". 

5. Construct another line that is parallel to the first line by constructing a point (not on the line), holding the shift key, and selecting the first line.  Go to the Construct menu and click on "parallel line". 

6. Select the second line, go to the Transform menu and click on "mark mirror".  

7. Select all parts of triangle A'B'C', go to the Construct menu, and click on "reflect". 

8. A triangle interior can be created by selecting the vertices of the triangle, go to the Construct menu, and click on "polygon interior". 
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Investigate:  
1. What conclusion can you make about the orientation of triangle ABC and triangle A''B''C''.

2. Compare the properties of reflections with the properties of translations that you have discovered in this activity. What properties are the same and do any properties differ?

3. Construct a segment from A to A''.  Measure the length of segment AA''.  Construct points where AA'' intersects each parallel line.  Select these points and measure the distance between the parallel lines.  How does the distance between triangle ABC and triangle A'B'C' compare to the distance between the parallel lines?  Drag one of the parallel lines, does your conclusion about the distances between the triangles and the parallel lines remain the same?

4. Compare your conclusions with a classmate.  State your conclusions, as well as the name of the lab, your name, and date in a dialog box.
Assessments:

· Pre-Assessment:
Hold a class discussion on basic transformations to establish students’ understanding of reflection as a launch to the activity and as a means of determining the extent of their understanding of reflection.  
· Post-Assessment:

Collect constructions from above activities.  

Technology (hardware/software):
Geometer’s Sketchpad
Key Vocabulary:

Transformations

Reflections

Translations

Parallel Lines

Intersecting Lines

Teacher Reflection and Notes:
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