Grade 8 Mathematics:  Lesson Plan Unit 3

	Lesson Title
	Exploring the Effect of Dimension Change on Area and Volume

	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
	Investigation 1:

What is the effect on the area of a rectangle if you double the length and the width?  
Have students answer independently and then prove it.  Guide students to draw rectangles on graph paper if necessary.
(Presumably some students will say the area is doubled.  Even if they say it is increased by a factor of four, they need to find a way to prove it).
      Discussion or challenge questions:

· What is the relationship between your original rectangle and your enlarged rectangle?  [The area of the enlarged one is four times the area of the original, shapes will be similar (angles equal, side lengths double – reinforce ratios.)]
· What would the effect on the area be if your scale factor was 3? (Area would be nine times as large.)

· By what factor would you have to increase each side to create an area double that of your original?

· What would you do if you wanted to reduce your area?  

Investigation 2:

What would you do to a cereal box, if you were asked to double the amount of cereal it holds?  
Again, have students answer a prediction independently and then prove it.  Possibly have available actual cereal boxes and/or graph paper for students.

(Possible responses include doubling each side, which actually increases the volume by a factor of eight.  Some students may think about “sticking two boxes together”— front to back — essentially doubling the width only, therefore doubling the volume.  With this example, students will see that in order to double the volume, you only have to double one dimension; you can talk about the practicality of doubling the width, versus doubling the height or length when creating cereal boxes.)

     Discussion or challenge questions:
· What is the relationship between your original box and your enlarged box?  (the volume of the enlarged one is 8x the volume of the original, boxes will be similar (angles equal, side lengths double- reinforce ratios))

· What would the effect on the volume be if your scale factor was 3? (volume would be 27x as large)

· By what factor would you have to increase each side by to create a volume double that of your original while creating a similar figure?

· What would you do if you wanted to reduce your volume?  



	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 explore increase in area and volume for polygons and solids other than rectangular ones.

	Formative Assessment (including student self-assessment)
	Exit ticket:  Ask students to describe the relationship between scale factor and the ratio of perimeters, areas and volumes of a pair of similar figures.  
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