[image: image1.emf] Michigan Department of Education  [image: image2.emf]
             Technology-Enhanced Lesson Plan
Lesson Title:  Surface Area and Volume Creation and PowerPoint
http://filebox.vt.edu/users/bhamilto/unitplan.htm
Created by: Marcia Dettloff
Lesson Abstract: 

Students will create, describe and present 3 - Dimensional figures.  Students will use formulas to find surface area and volume for a variety of figures.
Subject Area:  Mathematics
Grade Level:  8th 
Unit Title:  3-D with Power
Michigan Educational Technology Standards Connection: 
TECHNOLOGY PRODUCTIVITY TOOLS
2. Use a variety of technology resources, including the internet, to increase learning and productivity
4. Use available utilities for editing pictures, images, or charts
TECHNOLOGY COMMUNICATIONS TOOLS
 2. Create a project (e.g., presentation, web page, newsletter, information brochure) using a variety of media and formats

(e.g., graphs, charts, audio, graphics, video) to present content information to an audience

TECHNOLOGY RESEARCH TOOLS
1. Use a variety of Web search engines to locate information
Michigan Grade Level Content Expectations Connection:

GEOMETRY Visualize solids 

G.SR.08.08 Sketch a variety of two-dimensional representations of three-dimensional solids including orthogonal views (top, front, and side), picture views (projective or isometric), and nets; use such two-dimensional representations to help solve problems. 

Michigan Curriculum Framework Connection:

GEOMETRY 
Strand II. Geometry and Measurement

Standard II.1 Shape and Shape Relationships

Estimated time required to complete lesson or unit:
7 Days- Three 50 minute Lesson/Activities, Two periods for students to select a figure and create an informational PowerPoint, One Period for PowerPoint Presentations, One period for Presentations.

Instructional resources:
Names of figures and polygons, click on  name and view drawing http://www.mathleague.com/help/geometry/polygons.htm
Interactive 3-D Shapes

http://mathforum.org/alejandre/applet.polyhedra.html
Introduction to 3-D Shapes
http://www.icteachers.co.uk/children/sats/3d_shapes.htm
Interactive 3-D shapes Java and vrml

http://www.scienceu.com/geometry/facts/solids/handson.html
Defining Geometric Figures

http://mathforum.org/dr.math/faq/formulas/faq.polyhedron.html
Paper Models of Polyhedra’s, PRINTABLES
http://www.korthalsaltes.com 

Prior required technology skills:

Keyboarding, Internet, Powerpoint

Sequence of Activities:
Surface Area and Volume of a Cube
Day 1

Lesson Introduction

Begin the class by handing out blank sheets of paper, scissors, and tape.  Ask each of the students to build a cube using only the materials provided.  Then explain to the class that by the end of the day they will derive the formula of both volume and surface area of cubes.  The class will also be able to successfully compare volumes of various sized cubes.

Lesson Activity


Each student will first try and construct a cube from previous knowledge that they may already have.  Then as a class we will discuss the properties of cubes (15 min).  I will then show a large cube that I have constructed and ask the class how to find the area of each square.  This will lead into a discussion of surface area and deriving a formula for surface area (15 min).  I will then ask the class to make two cubes each (using the guideline sheet they will be given) while I build my large cube. After everybody has made and colored their cubes, the class will place their cubes into the large cube (3x3x3 = 27 inches cubed) and as a class we will determine how many small cubes the large one will hold.  As a class we will then discuss ways of finding the formula for volume of a cube (20 min).

Lesson Closure


The class will then be handed a worksheet for them to complete for homework from textbook materials.

Materials

1. Paper

2. Large cube

3. Cube patterns

4. Scissors

5. Tape

6. White board

7. White board markers

Volume of a Cylinder

Day 2

Lesson Objectives


1.  Exploration of Cylinders and their properties through hands on activities


2.  Building an understanding of volume through exploration

Prerequisite Skills


1.  Knowledge of basic properties of a circle including radius and circumference.


2.  Basic knowledge of area formulas 


3.  The ability to conceptualize 3-dimensional figures

Lesson Introduction

Begin the class by asking students, “What is a cylinder? What are properties of a cylinder?”  Create a chart on the board to fill in values of volumes of different size cylinders; students will be asked to construct a similar chart on their own paper.  Then introduce the activity to the students and explain to them they are going to determine the volume of a cylinder and properties by comparing the volumes of different cylinders.    (10 mins)

Lesson Activities

The students will get into groups of four, where they will be given two full sheets of paper, two half sheets of paper, rice, measuring cups, and tape.  The students will then be asked to create cylinders out of the paper by using the full sheet and making one cylinder length wise, and one cylinder width wise.  They will then do this with the half sheets of paper.  The students must then take out a sheet of paper and record if they think the volume of the cylinders made out of the same size paper will be the same and why or why not.  The students will then use rice and measuring cups to determine the volume of the four cylinders.  Students will be asked to record these values on the chart that they copied on their sheet of paper. As a class we will then compare the numbers found and discuss why they might be different. They will also discuss as a class if their speculations about the comparison were right.  (20-25 mins)   

Lesson Closure

We will then discuss what measurements are needed to find the volume of a cylinder, for instance radius.  The students will then be asked to figure out the radius of each cylinder knowing that a standard sheet of paper is 8 ½ x 11.  They will be asked what other values are need to find volume (circumference should be discussed).  The students will continue filling in their chart with these circumferences.  They will use 22/7 to approximate pi.  Finally, we will discuss what else you would need to include the whole shape and not just a circle, this would be the height.  They will then have everything necessary to find the volume of the cylinders.  They will record these and compare them to what they found with the rice.  We will discuss why the shorter wider cylinders have a larger volume because the radius is squared. (15-20 mins)

Lesson Assessment

Formal assessment will be a quiz given at the end of the unit where students will need to remember how to calculate volume of a cylinder.

Materials


1.  Paper


2.  Rice


3.  Tape


4.  Measuring Cups


5.  Tupperware to set cylinders in while pouring rice


6.  Whiteboard or Chalkboard

3-Demensional Objects

Day 3

Lesson Objectives:

1. Hands-on manipulation solidifies conceptions of 3-demensional objects

Prerequisite Skills

1. Knowledge of basic 3-demensional objects (cube and cylinder)

2. Common area formulas (square and triangle)

Lesson Introduction


Begin the class by reviewing the topics covered during the past two days, ask the students to summarize their findings and what they have learned.  Explain that today we will discuss various other objects and the formulas for surface area of those objects.

Lesson Activities


Each student will cut out and color both a pyramid and octahedron given the guidelines from the previous day.  Then as a class we will discuss the different properties of each object as well as their similarities and differences (15 min).  From here we will transition into a conversation about surface area and the class will find the surface area of each of the objects (15 min).  

Lesson Closure

After each student has found the surface area of their objects we will go use the computers to complete the worksheet that will be handed out (20 min). 

Materials

1. Crayons

2. Guideline paper

3. Tape

4. Scissors

5. Computers

6. Whiteboard

7. Whiteboard markers
Research and PowerPoint a Figure

Day 4 & 5
Computer Usage

Students are to select a solid and create an informational PowerPoint presentation using the following websites.
Students will also need to use the draw program in word for slide #3

Teacher may want to show the “Teacher Made Example PowerPoint”.  I plan on changing this PP to a students after I teach this unit during 2006-2007.

..\..\My Documents\algebra\8th Grade 2006 Geometry 3-D.ppt
Students Need below websites - Post on board
Help for slide # 2
Introduction to 3-D Shapes
http://www.icteachers.co.uk/children/sats/3d_shapes.htm
Help for any slide 
Interactive 3-D shapes Java and vrml

http://www.scienceu.com/geometry/facts/solids/handson.html
Help for any slide
Interactive 3-D Shapes

http://mathforum.org/alejandre/applet.polyhedra.html
Help for slide # 2
Defining Geometric Figures

http://mathforum.org/dr.math/faq/formulas/faq.polyhedron.html
Help for slide #3

Names of figures and polygons, click on name and view drawing http://www.mathleague.com/help/geometry/polygons.htm
Help for slide an extra slide
Paper Models of Polyhedra’s, PRINTABLE

http://www.korthalsaltes.com 

PowerPoint Presentations

Day 7

Math Class

Students take center stage presenting their 3-Demensional Shape PowerPoint.

Teacher use attached Rubric for Assessment

Rubric for PowerPoint

rubric for geometry powerpoint.doc
Assessments:

· Pre-Assessment:
· Scoring Criteria:

Class will informally assess each day as shapes are being created. 
· Post-Assessment:

· Scoring Criteria:

Formal assessment will be the grading of the homework and the quiz given at the end of the third day.  Final grade Rubric - see attachment. 
Technology (hardware/software):
Internet access, PowerPoint
Key Vocabulary:
Formulas, Volume, Surface Area, Polygons
Application Beyond School:

Teacher Reflection and Notes:
 3-D shape Sketching - Page 1

