Discovering Areas Using The Geoboard
National Council of Teachers of Mathematics Standards Grades 6-8:

Geometry

• Analyze characteristics and properties of two- and three- dimensional geometric shapes and develop mathematical arguments about geometric relationships

Representation

• Use representations to model and interpret physical, social, and mathematical phenomena

********************************************************************

Ohio Department of Education Academic Content Standards: Mathematics

    Geometry and Spatial Sense (Grades 5-7):

        C. Identify appropriate tools and apply appropriate techniques for measuring angles, perimeter, circumference, and area of triangles, quadrilaterals, circles, and composite shapes, and surface area and volume of prisms and cylinders.

    Geometry and Spatial Sense (Grades 8-10):

        C. Apply indirect measurement techniques, tools, and formulas as appropriate, to find perimeter, circumference, and area of circles, triangles, quadrilaterals, and composite shapes, and to find the volume of prisms, cylinders, and pyramids.

        E. Estimate and compute various attributes, including length, angle measure, area, surface are, and volume, to a specified level of precision.

********************************************************************

Description: Lesson allows students to further understanding of geometry and determine the area of various geometric shapes using a Geoboard and rubber bands.

********************************************************************

Objectives 

   1. Students will investigate the areas of rectangles, parallelograms, and triangles using a Geoboard and rubber bands.

   2. Students will develop mathematical formulas for areas, investigate the heights of figures, and examine the areas of related figures.

 *******************************************************************

Materials 
   1. Geoboards - one per group

   2. Rubber Bands

   3. Worksheets

   4. Pencil or Pen

 *******************************************************************

Procedures 

This is a brief summary of the activities for this lesson - for a more detailed description please refer to the full lesson plan available at the link above.

# Divide class into groups of 2-3 students.

# Pass out Geoboards, rubber bands, and worksheets. Let students know that each square on the board is one square unit. Discuss how to make various shapes on the Geoboard and allow students some exploration time.

# Groups should answer the worksheet questions and be prepared to report their findings during whole class discussion.
Big Idea: Discovering Areas Using The Geoboard 

Specific Learning Objectives:

Students will investigate the areas of rectangles, parallelograms, and triangles using a Geoboard and rubber bands.  Students will develop formulas for areas, investigate the heights of figures, and examine the areas of related figures.

Ohio Standards at the Benchmark Level:

Geometry and Spatial Sense

5-7 C. Identify appropriate tools and apply appropriate techniques for measuring angles, perimeter, circumference, and area of triangles, quadrilaterals, circles, and composite shapes, and surface area and volume of prisms and cylinders.

8-10 C. Apply indirect measurement techniques, tools, and formulas, as appropriate, to find perimeter, circumference, and area of circles, triangles, quadrilaterals, and composite shapes, and to find the volume of prisms, cylinders, and pyramids.

8-10 E. Estimate and compute various attributes, including length, angle measure, area, surface area, and volume, to a specified level of precision.

Methods:

Preassessment:

Pass out Geoboards and rubber bands.  Remind students that each square on a Geoboard is one square unit.  Discuss how to make different shapes on the Geoboard.  Allow for some exploration time.

Activity:

 Divide class into groups of 2-3 students to complete the following assignment questions (see worksheets below).  Upon completion, regroup to report their findings to the whole class.

Management and Safety Issues:

This lesson should take one class period (40-50 minutes).

Materials/Technology:

Geoboards for each group

Rubber bands

Worksheets for each student
Misconceptions: 
1. The length of a side is equivalent to the number of pegs, not the space in-between pegs.

2. Areas of figures are not always calculated by multiplying length times width.

3. Parallelograms are not always rectangles.

Assessment:

See attached individual assessment document.

Equity:

Real world application components in individual assessment provide motivation for students who have difficulty seeing the relevance of mathematical concepts on their own.

Individual, cooperative groupings, and whole group discussion will allow more students to achieve success in the understanding of the concepts being introduced.

Discovering Areas Using The Geoboard

Activity One:  Rectangles

Team members’ names: __________________________________________________

Goal:  To discover the area of rectangles using a Geoboard.

*Remember that when using a Geoboard we assume that the horizontal and vertical distances from peg to peg is 1 unit, and that each small square (with no peg inside) has an area value of one square unit.

1. Construct a rectangle on your Geoboard using a rubber band.

a. Loop your rubber band around one peg.

b. Pull the rubber band and loop it around three other pegs to form a rectangle.

(Make sure you create a rectangle, and not a square.)

Your figure should look something like this:
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2. Discover the area of your rectangle.

a. Use your remaining rubber bands to break your rectangle down into multiple square units.  Your figure should look similar to this:

[image: image2.png]



Record the length__________, width_________, and the area (total number of square units) of your rectangle_____________

How does the area found relate to the length and width of the rectangle?

b. Try this method again using a larger rectangle similar to this one:
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Again, break this rectangle down into multiple square units, so it looks like this:
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Record the length__________, width_________, and the area (total number of square units) of this rectangle_____________

How does the area found relate to the length and width of the rectangle?

Look at your findings and use the knowledge you already know to develop a formula for finding the area of a rectangle.  If necessary, make additional rectangles on your Geoboard and calculate their areas using the same method you have just used.

Discovering Areas Using The Geoboard 

Activity Two:  Parallelograms

Team members’names:________________________________________
Goal:  Construct various parallelograms and find their areas.

Using the Geoboard and rubber bands:

 Part 1: 

1. Select 4 pegs A, B, C, and D so that 
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2. Connect a rubber band from points A to B to D to C.

3. Record the base. __________________and the height. __________________.

4. Can you create a rectangle with the same area as the parallelogram? Explain how.

5. From your previous knowledge of the area of rectangles, can you determine the area of the parallelogram? Explain! 

How are the base and height of the parallelogram related to the base and height of the rectangle? 

6. Can you come up with the formula for the area of a parallelogram? 

Part 2.

7. Turn your Geoboard 90 degrees. 

8. What is your base and height of the parallelogram now? ______________

9. Does the area formula you found in #8 still work?  Do you get the same result for the area?  

10. If necessary make additional parallelograms on the Geoboard and calculate their areas using the same method you just used.  What do you conclude?

Discovering Areas Using The Geoboard
Activity Three:  Triangles

Team members’names:
________________________________________________

Goal:  Construct various triangles and find their areas.

Using the Geoboard and rubber bands:

Part 1:

1. Select 3 pegs on the Geoboard and label them points A, B, and C.
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2. Connect a rubber band from points A to B to C to make a (ABC.  Construct the altitude from vertex A using a different rubber band.

3. Record the height __________________and the base of (ABC_________________.

Construct a parallelogram sharing two sides of the triangle. How are the parallelogram and the triangle related?

4. From your previous knowledge of the area of a parallelogram, can you determine the area of the triangle?  Explain!

Can you come up with the general formula for the area of a triangle? 
5. Try another problem by moving point A to a different peg.

6. Record the base, height, and area of the newly-made triangle.

7.  Does the area formula you found in #4 still work? ________________

If it is necessary to confirm your conclusion, make additional triangles on the Geoboard and calculate their areas using the same method you just used.

 Individual Assessment – Student

In your own words, answer the following question:

1. Consider any shape that you can make on the Geoboard with a single rubber band, under the assumption that the band never touches or crosses itself. Using only the formulae that you have developed for the areas of a rectangle, parallelogram and triangle, can you always compute the exact area of such a shape?

Rubric :

2- If true in addition to 1 below, a proof using all appropriate definitions and terminology. If false, a reasonable classification of examples where it cannot be done.

1- A reasoned argument of the positive assertion in all cases. If the assertion is that it is not always possible, a carefully described counterexample.

0- Incomplete or incorrect answer.
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