Lesson Plan Template
Name:  208 
Course:  Geometry
Grade:  High School
Unit:  Relating Area and Volume

Big Idea:  To find the volume of a solid it is helpful to realize that you are using a formula that is already known. All that is required is to factor in the next dimension. 
Subconcept:  __Area is two-dimensional. It has no depth. Volume uses the area formula of a given shape with distance between the ends as a third factor producing a three-dimensional object. Students will explore through writing, presentation, and brainstorming how to use everyday objects to show that volume is an extension of area.
Literacy Strategy(s):  _Students will write in five minute increments then present their ideas to the class. (Written and oral strategies).
Lesson:  __Relating Area to Volume___
Date Taught:  March 5, 16, 19, 20, 2009 _

Learning Objective(s):

· Students will be able to _create volume formulas from known area formulas.___

· Students will be able to _put into writing their thoughts to present area and volume._

Idaho Standards (or National Standards if no Idaho Standards exist): 

Goal 3.1: Understand patterns, relations, and functions.


Objective(s): By the end of Geometry, the student will be able to:



Goal 3.2: Represent and analyze mathematical situations and structures


Goal 3.3: Use mathematical models to represent and understand quantitative



relationships

Goal 4.1 Analyze characteristics and properties of two- and three-dimensional

geometric shapes and develop mathematical arguments about geometric

relationships.


Objective(s): By the end of Geometry, the student will be able to:

G.4.1.1 Analyze properties and determine attributes of two- and three-dimensional objects

Detailed Description of Lesson:
Day 1:

Make a table of the area formulas. Point out that two basic formulas are all that are needed to generate most formulas for area and volume; a parallelogram and circle. From these two we can generate most all other area formulas.

The parallelogram formula can be used to generate formulas for the rectangle, square, triangle, trapezoid, and rhombus.

· Rectangle and square = a parallelogram with right angles

· Triangle = half of a parallelogram

· Trapezoid = two triangles when you create a diagonal

· Rhombus = a parallelogram with congruent sides or two triangles when a diagonal is drawn

Discuss a prism as a solid that has two ends that are exactly the same shape whose corresponding sides are connected by rectangles. To find the volume all they do is calculate the area of the basic shape (one end) then multiple by the distance between the two shapes.

Discuss solids they see in everyday experiences that are shaped like prisms.

· Rectangular – butter, box, teacher desk, radio, box-car, swimming pool,…

· Triangular – tent, chandelier prism,…

· Cylinder – wooden dowel, metal rod, pipe, broom stick, tank,…

Day two:

Review solid shapes that form prisms.

Divide students into small groups of 2 – 3 students each.

Assign them to pick a prism they will create from the area shape and convert it to a prism.

When they have chosen their prism give them five minutes to brainstorm; how are they going to convert their area shape into a prism with volume.

After five minutes have each group share their idea. As a class offer constructive criticism to make any adjustments that will make the project easier or more scholarly.

After all presentations are complete give them another five minutes to rewrite their proposal applying any changes that may have been suggested or refining their own ideas.

Share the ideas again.

Repeat this process until you are satisfied that everyone will be able to complete the project in one or two class periods.

By the end of the day students should have a list of materials they will need to show how their area shape can become a prism.

Day three:

Let the creative juices flow. Students will work on their projects. Be sure to have a camera handy so they can record their progress if they are building. If they are using computers software make sure they are getting screen shots periodically.


Day 4:

Time for show and tell.

Give students time to show their project and present any pictures, documents, or video that were created in the process.
Handouts:

None

Student Work:
Videos and brainstorming documents.
LIMSST Project Literacy Lesson Reflection Form
Name:  _208__

Date lesson was taught:  __ March 5, 16, 19, 20, 2009 _
Lesson Title/Topic Areas: __Relating Area to Volume___
Literacy Strategies Used: 

(Please discuss what literacy strategies you embedded in this lesson. What were your goals in using these strategies?)

Student Response to the Lesson:

(Was the strategy effective? Were students able to read/write as needed in this lesson? What attitudes were displayed? How did specific

 students and/or the class do? How did the literacy strategy aid in developing student understanding of the topic?  Cite specific evidence from the samples of student work)

Lesson Reflection:

(What worked well with this lesson?  What challenges did you encounter in this lesson?  Would you change certain aspects of the lesson or the questions that you asked? How does this influence future lesson planning?)


Relationship to Previous Instruction:

(Have you taught this lesson/topic prior to the LIMSST project?  If so, how did your teaching of this lesson differ from what you taught before?  How did students’ reactions to this lesson differ?)


Writing – Students were to clarify their thoughts on paper, discussing in small groups, how to show that volume is area with distance between to ends. It is hoped that their creativity will lead them to diverse means to show how, for example, a pentagon can become a house when two of them are placed opposite each other and rectangles are place between them to connect the corresponding sides.





One group of students used a tent to show that a triangle will become a tent. 


Another group created a cylinder out of a circle using free computer software from the Internet called SketchUp.


A third group also used SketchUp to create a box from a rectangle.


All of these groups created video to show their work.





The students that used SketchUp created several versions in a short amount of time. One group recorded their work using the video software on the laptop. The circle group used the animation tool available in SketchUp. The tent group brought in a tent and put it together in the classroom. If the weather had been better (not winter) it would have been easier to put the tent together outside.





The students using the computers worked quietly all period and were on task.





The tent group experienced some frustrations when the tent wouldn’t go together right and with the lack of room. Once it was up all students had fun going in and out to create the illusion of lots of people coming out of the tent when the video was edited.





What I have done previously was to create a table on the board with five columns and we generated all the formulas for the areas and volumes. We included surface area formulas as well as pyramid and cone formulas. This lesson was much more interactive and as a result students made better connections between the formulas for area and volume of their given shape. They were able to transfer that knowledge to other areas with corresponding volumes.








