Mug Wumps in Math Class

	Teacher:  Ms. Bradshaw, Ms. Cruz, Mr. Gabel, Ms. Moore, Ms. Uhling, Ms. Ybarra

	Date:9/10/2015

	Subject  / grade level: 8th

	Materials:

1. Examples of materials created by a 3D printer.
2. Graph paper

3. Colored pencils/markers

4. Calculators



	TEKS: (3)  Proportionality. The student applies mathematical process standards to use proportional relationships to describe dilations. The student is expected to:

(A)  generalize that the ratio of corresponding sides of similar shapes are proportional, including a shape and its dilation;
(B)  compare and contrast the attributes of a shape and its dilation(s) on a coordinate plane; and

VOCABULARY: similar figures, corresponding sides, proportional, dilation, scale factor

	ENGAGEMENT (3 minutes)
1. The lesson begins with the teacher showing students an object made by a 3D printer. The teacher will ask:
· Does anyone know what this object is?
· Does anyone know how this object is made?
2. The teacher then tells the class they are going to watch a short video, Make Your Own Toys with 3D Figures: http://www.discovery.com/tv-shows/other-shows/videos/prototype-this-make-your-own-toys-with-the-3d-printer/. Their task is to see if they can figure out what the video has to do with similar figures.
3. Tell the students that the reason they recognize these objects is that they have been made proportionally, that is that all parts have been shrunk from the original object by the same scale factor. Give examples how on the computer or on a copy machine, you can zoom in and out to make the object shrink or stretch. The shrinking or stretching of an object proportionally is called a dilation. The scale factor tells how much it has been shrunk/stretched by.


	EXPLORATION (10 minutes)
1. Tell students that they will continue to explore dilations, but first you want to introduce them to Mug.
2. Ask students how tall and how wide Mug is (7 x 7). Use the scale factor feature to experiment with stretching and shrinking mug. As long as you multiply the x and y by the same factor, you create similar figures. Similar figures have equal angles. You can prove that to the students by measuring the corresponding angles on Mug and his dilation.

3. Ask students (and demonstrate):

· What happens if the x and y are multiplied by different numbers? Are similar figures created?

· Which of Mug’s friends are similar to him? Which are not?

· What happens if you multiply by a scale factor of 1? 

· What happens if you multiply by a scale factor of 2?

· What happens if you multiply by a scale factor of .5?


	EXPLANATION (10 minutes)
1. Show Powerpoint on Similar Figures.
2. Explain to students that since corresponding sides of similar figures are proportional (multiplied by the same scale factor) as long as you have three measurements, you can determine the missing side by creating equivalent ratios.

3. Stop the Powerpoint at Practice Time. 


	ELABORATION (20 minutes)
1. Time to Draw Mug. Pass out student worksheets
2. Tell the students that they are to draw Mug and then create a dilation of Mug.

3. You can get them started by asking for volunteers to identify the points that make up the first few points of the dilated Mug.

4. If time allows (or for extra credit homework), students can give Mug a personality. You can show examples of different Mugs.


	EVALUATION(4 minutes)
1. Go back to the Powerpoint and have students individually respond to practice time questions (they can use the back of their Drawing Wumps directions sheet).
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