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Summary: 
The purpose of this activity is for students to gain a deeper understanding of how dimensions proportionally change the perimeter, and the area or volume of a shape.  Students will learn how the dimensions of 2D and 3D objects change the perimeter, area, and volume of an object through seeing a concrete example, creating their own concrete example, and working out the theoretical dimensions of shapes from the worksheet provided. 


Subject: 

Math: ___ 
8.8.  Measurement of Solids

B) Connect models to formulas for volumes of different 3-D shapes

C) Estimate answers and use formulas to find surface area and volume

8.10.  Changes in Dimensions

A) Describe effects on perimeter and area as a shape’s dimensions change

B) Describe effects on volume when dimensions of a solid are changed

· Grade Level: 

· Target Grade: ___ 8
· Upper Bound: ___ 8
· Lower Bound: ___6
Time Required: ___ ~1 class period (45 minutes)


Activity Team/Group Size: ___  2 – 4 students per group
Materials: 

· Activity Handout

· Poster board

· Scissors

· Tape

· Rulers

· Pencils 

Reusable Activity Cost Per Group [in dollars]: ___ 
Everything except the poster board and the handouts are reusable. 

Expendable Activity Cost Per Group [in dollars]: ___ 
Cost of poster board and worksheet/handouts. 

Learning Objectives: 

· Students will learn how the dimensions of 2D and 3D objects change the perimeter, area, and volume of an object through seeing a concrete example, creating their own concrete example, and working out the theoretical dimensions of shapes from the worksheet provided. 

Lesson Introduction / Motivation: 
The lesson may begin with questions about helping their mother or father cook or needing to find a box to put a present in.  Ask them, “What happens if you are cooking and you need to fill a pot with 16 cups of water and your pot can only hold 12?”  The responses will probably be ‘get a bigger pot’ or something of this nature.  This will be the answer which then tells about how you would select your new pot.  Would you get one that was taller?  Would you get one that was wider but the same height?  This will then lead into a discussion on how changing the dimensions of a 2D and/or 3D object will change the amount of volume, its perimeter and its area. 
Lesson Plan: 
The students will create two 3D cubes using poster board and tape. Pass out the worksheet to the students after introducing the concept to the class.  First, they will make two squares with certain side lengths.  Be sure to instruct them to make the sides different than the ones discussed in your examples as well as a different size than 2 inches.  This is because the worksheet contains questions based on a 2 inch sided square. 

The first square the students will cut out will have half the side length of the second square. The students will first see the difference in the area of the two different squares. Then the students will make five copies of the first square and five copies of the second square. The students then will take the sets of 6 squares to make two cubes using tape. Once the students are done taping their cubes together they should compare and see the difference between the volumes of the two cubes 

Lesson Closure: 
Ask the students what they noticed about doubling the side length of the square.  They should notice that the area is four times larger and the volume is eight times larger.  Therefore, it can be tied back in to your original example if you discuss finding a box for a present. 

Assessment: 
See if the students understand why the volume is eight times larger in the second cube when compared to the first cube regardless of what size square the students made.  Additionally, they should be able to understand why the area is four times larger in the second cube than in the first cube.
Background and Concepts for Teachers: 

· Volume
· Area

· Proportional relationships

· Scaling

Lesson Scaling: 

Instead of using cubes for the activity, it could be possible to make more challenging structures (cylinders, pyramids, etc.).  Additionally, if this activity is too advanced for the time it is used the instructor may remove the volume calculations and focus solely on the physical observation that the second square is larger and results in a larger cube.
Safety Issues: 

___ Working with scissors. 
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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