Grade 8 Mathematics:  Lesson Plan Unit 3

	Lesson Title
	Is it Double? 
*Adapted Version for Roll-Out of Model for Math Curriculum

	Connecticut GLEs

	3.1.1 Determine the effect of scale factors (resulting in similar figures) on the perimeters and areas of two-dimensional shapes and the surface areas and volumes of three-dimensional solids.  

3.1.2 Make and test conjectures about the angle and side relationships to determine that similar figures have congruent angles and corresponding sides proportional and congruent figures have congruent angles and sides.   

	Lesson Objectives in Language Students will Understand
	I can figure out what happens to area or volume when enlarging (or reducing) a polygon or solid by a scale factor.

I can prove figures to be similar after they have been enlarged (or reduced) by a scale factor.

	Description of Learning Tasks/ Activities
	Describe goal of lesson- to figure out what happens to area and volume when enlarging or reducing a two or three-dimensional figure by a scale figure.

Opening Question for Investigation 1:  If you want to double the size of a photograph, what would you do?

Open picture in GSP and take suggestions from students.  After each suggestion, ask what happens to the size of the picture:

      Possible suggestion 1- Double the length- What is the relationship between this and the original?  Is it proportional?

      Possible suggestion 2- Double the width- What is the relationship between this and the original?  Is it proportional?

      Possible suggestion 3- Double both- What is the relationship between this and the original?  Is it proportional?

Ask:  What happens to the area if you double the length and the width of any rectangle?  Prove it using any materials you have (graph paper, rulers, etc.)

Have a few students share work.

Display a model using GSP.  The model has lengths and areas measured.   Have students complete the table discussing the generalization of the rule in the third column:
                    Rectangle 1

Rectangle 2

All Rectangles

                   L
W
A
L
W
A
L
W
A
original

2

3

6

3
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15

L

W
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4

6
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6
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60

2L
2W

4LW

What would happen if you tripled each dimension?  Complete a similar table and discuss.

What would happen if you cut each dimension in ½?  Repeat with the table to find the pattern.

What would we have to do to truly double the area of the photograph?

Allow kids time to think about this and provide the following scaffolding as needed:

     L * W = LW

     2L * 2W = 4 LW

     3L * 3W = 9LW

     0.5L * 0.5W = 0.25LW

     ___L * ___W = 2LW

(This question can be used as a means of assessing students understanding of the concepts presented in Investigation 1).

Investigation 2:

Place students in small groups and assign roles:  Drawer, Calculator, and Writer.  Give each group a cereal box.

Present task:  Answer- 1)  What is the effect on the volume of a rectangular solid if you double each of the dimensions?  How would you do it?  Show by drawing, creating a formula, and a written explanation. 

As teacher circulates, monitor students ability to apply learning from Investigation 1 to this scenario?

2)  What if you tripled each of the dimensions?

3)  What would you do to a cereal box if you were asked to double the amount of cereal it holds?

4)  How would you create one box that doubles the area?  Are the boxes similar?  Why or why not?

Closing:  Summarize the changes in Area and Volume as a result of the scale factor with the following table:

Scale 

Length

 Width 

Area 


Height 

Volume

Original (1) 

l

w

l*w

h

l*w*h

2

3

4

½

x



	Materials, Resources, Technology Needed
	Graph paper, cereal boxes or other rectangular solids

	Timeline
	One to two class periods (40-45 minutes each).  Depending on students’ familiarity with ideas of similarity, investigations 1 and 2 may need to be separated into two separate lessons.

	Prior Learning, Connections, Student Needs or Interests, Common Misconceptions
	Students need to know how to calculate area and volume of rectangles and rectangular solids.

	Instructional Strategies/Grouping
	Allow students to work in pairs.

	Adaptations
	Allow students to build rectangles and prisms as needed to see effect of possible enlargements. Use graphic organizers to keep track of the information and make comparisons. 

	Extensions
	Ask students to describe the relationship between scale factor and the ratio of perimeters, areas and volumes of a pair of similar figures.  

	Formative Assessment (including student self-assessment)
	Have students summarize the effect of dimension changes on area and volume using any method they choose (graphic organizer - included, poster, demonstration).   
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