	Teacher: 
Matt Wilcox
	Subject: 
Math 

	Grade: 
8th

	Topic: 
Rotation of an object about the origin and rules associated with it. 

	Use of Document Camera: 
Display student work 
	Other Technology used: 
Projector, Stereo (optional)


Note: 

This lesson is used as an introduction to the concept of rotation of an object about a point (in this case, the origin). The main goal is to have students create rules for the transformation of coordinates which are rotated 90o, 180o, and 270o about the origin. This is accomplished through presenting a variety of student created designs via a combination of a document camera and LCD projector and capturing them using the document camera’s photograph function.  Students may already be familiar with rule notation such as (x, y) ( (x + 10, y – 5), but it is not necessary. All projections should be done on a white board so reference marks may be made without altering student designs. 
Lesson Length: 50 minutes

1. Remind students of past work with transformations. Using the document camera, display past student work showing translations of shapes as well as reflections over the x and y axis, and the line y = x.  Remind students of the rules associated with these transformations. See table below. (10-15 minutes).
	Transformation
	Rule

	Reflect over x- axis
	(x, y) ( (x , -y)

	Reflect over y-axis
	(x, y) ( (-x , y)

	Reflect over y = x
	(x, y) ( (y, x)

	Ex: Slide shape 10 units right
	(x, y) ( (x + 10, y)

	Ex: Slide Shape 10 units up. 
	(x, y) ( (x , y + 10)


2. Have students create their own diagrams in the first quadrant of a standard coordinate grid with at least 5 vertices. Label each point (possibly using letters). Have them record the coordinates of vertex. Encourage them to be creative and decorating or coloring is allowed. (10 minutes).  

3. Allow students to volunteer to show off their designs, or randomly select students and go through the following steps. 


A. Display the design with the origin near the center of the document camera’s display. Mark the origin on the whiteboard and indicate the orientation of the x and y axis. Mark and label coordinates of the student’s design. 


B. Use the camera’s photograph function to capture the image. 


C. Rotate the object 90o counterclockwise, using the orientation of the x and y axis as guidelines, mark and label the coordinates on the whiteboard, and capture the image.  


D. Continue rotating counterclockwise, photographing, marking, and labeling student designs using 180o and 270o as angles. 

You should now have four drawings on your white board as well as 4 pictures in your document camera. Students should observe the relationship between coordinates and their images under rotations of 90o, 180o, and 270o. Students should be able to verbalize the rules in the form mentioned earlier with relative ease. Scaffold if necessary. (15 minutes)
4. Erase white board and show a second piece of student work. Ask students to predict what the images of several coordinates will be if it is rotated 90o, 180o, and 270o about the origin. Using the document camera, rotate the student design to check answers. Photograph along the way, capturing the design and its’ image after rotating 90o, 180o, and 270o. Repeat with multiple student designs. (5 minutes)

5. Formally discuss and define rules. (5 minutes)

	Rotation about Origin
	Rule

	90o
	(x, y) ( (-y , x)

	180o
	(x, y) ( (-x, -y)

	270o
	(x, y) ( (y, -x)


6. (for a little bit of fun) Now that you have the images captured in the document camera, turn off the lights, turn on some music with a prominent beat, and cycle through the pictures in time with the music. The kids will get a kick out of it. Ask them to watch the orientation of the objects as they rotate. This works especially well to get students engaged the next day once you have the combined images from several classes.  
Recommended follow up:

Have students draw and decorate the images of their actual designs under a 90o, 180o, and 270o rotation then use the document camera to display. Rotate the work while displaying and have the classroom critique. Possibly display student work outside of the classroom.
