	
	
	



	
	
	



Developing Formulas for Area and Perimeter
Strand:	Measurement and Geometry
Topic:	Develop a formula for area and perimeter
Primary SOL:	4.MG.3 The student will use multiple representations to develop and 
	use formulas to solve problems, including those in context, involving 
	area and perimeter limited to rectangles and squares (in both U.S. 
	Customary and metric units). 
a) Use concrete materials and pictorial models to develop a formula for the area and perimeter of a rectangle (including a square). 
Materials 
· 1-inch-square tiles
· Construction paper cut into rectangles and squares of various sizes
· Rulers
· Measuring Perimeter Recording Sheet (attached)
· Measuring Area Recording Sheet (attached)
Vocabulary 
	area, estimate, measure, perimeter, square units, surface
Student/Teacher Actions: What should students be doing? What should teachers be doing?	
1. Using construction-paper cutouts of various-size rectangles (some sample shapes are attached to this lesson), demonstrate how to determine the area of a shape by covering the rectangle with 1-inch tiles. Explain that the number of tiles needed to cover the rectangle is equal to the rectangle’s area, expressed in “square units.” (In this case, one square unit is one tile; therefore, if it takes six tiles to cover the rectangle, the area of the rectangle is 6 square units.) Explain that area is always measured in square units (e.g., square inches, square centimeters) and should always be labeled as such.
2. Model the steps of estimating area and finding the exact area again, before allowing students to explore other rectangles on their own or with a partner.
3. Distribute construction-paper rectangles, tiles, and copies of the “Measuring Area Recording Sheet.” Have students practice estimating, measuring, and recording the areas of various size rectangles and squares. 
4. Ask students to think about how they could determine the number of color tiles used to cover each rectangle without counting each individual tile. Students may offer an explanation using repeated addition. There are two rows of six tiles in rectangle C, so I can add six plus six to get a total of twelve tiles. Students may offer an explanation of multiplication. There are two rows of six tiles in rectangle C, so I can multiply two and six to get a total of twelve tiles. Through this discussion, students should develop an understanding of these formulas:
· Area of a square = side length × side length 
· Area of rectangle = length × width
5. Using construction-paper cutouts of various-size rectangles (some sample shapes are attached to this lesson), demonstrate how to determine the perimeter of a shape by measuring the length of each side of a figure to the nearest inch. 
6. Distribute rulers. Have students use their rulers to measure the length of each side of the rectangles to determine the perimeter of each figure. 
7. Ask students to think about how they could determine the perimeter of a rectangle or a square without needing to measure each side. Students should use their understanding of characteristics of squares and rectangles to determine that it is necessary to measure only one side of a square or two adjacent sides of a rectangle in order to determine the perimeter.  Through this discussion, students should develop an understanding of these formulas:
· Perimeter of a square = side length + side length + side length + side length 
· Perimeter of a square = 4 × side length 
· Perimeter of rectangle = side length + side length + side length + side length 
· Perimeter of rectangle = (2 × length) + (2 × width)
Assessment
Questions
· How does using a rectangular open-area model for multiplication help with efficiently determining the area of a rectangular shape?
· How would you explain how the formulas to determine area and perimeter were developed? 
· Marcus says he has a sheet of plywood that has an area of 72 square inches and it is 8 inches wide and 9 inches long. Paul says he does not think that can be correct because he has a sheet of plywood that is 72 square inches but his piece is 4 inches by 18 inches. What do you think about this situation, and what would you suggest the two friends consider regarding their disagreement?
Journal/writing prompts 
Explain why perimeter is measured in linear units and area is measured in square units.
Identify examples of shapes found in everyday life for which you might want/need to measure their perimeters. Explain why knowing how to do this is important.
Give some examples of when we may need to know the area of something.
Other Assessments 
Divide the class into small groups. Distribute resealable plastic bags containing different numbers of 1-inch tiles. Have each group assemble their tiles into a shape. Then, challenge each group to find a surface in the classroom that has the same area as the number of tiles in their bag.
Display three different area measurements expressed in square units of grid paper (e.g., 26 square units). Distribute three sheets of grid paper to each student. Have each student draw one polygon on each sheet that have the three assigned areas exactly. Have students write the area measurement of each polygon below it. Group all polygons with the same area together so that students can see that many different shapes can have the same area.
Extensions and Connections (for all students)
· Write a formula for finding the perimeter of any figure with three or more sides. 
· Use tiles to construct five different multiplication arrays that have a total area of 72 square units. What is the perimeter of each array? Which array has the greatest perimeter? 
Strategies for Differentiation 
· Use grid paper instead of construction paper for polygon cutouts.
· Create larger cutouts with larger areas that will be more challenging for students to estimate and solve for the area. 

Note: The following pages are intended for classroom use for students as a visual aid to learning.


Sample Shapes for Measuring Area and Perimeter
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Measuring Area Recording Sheet

Directions: Draw the polygons you selected to measure in the left column below. Record an estimate of the area of each polygon. Measure the area of each polygon by counting the number of square units (tiles) needed to cover the polygon and record your measurement. Be sure to label each estimate and measurement in square units. 
	Polygon (Shape)
	Estimate of Area
	Actual Area

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	

	F
	
	

	G
	
	



Is there a way to determine the area of each polygon without counting each color tile?  How?


Measuring Perimeter Recording Sheet
Directions: Draw the polygons you selected to measure in the left column below. Record an estimate of the perimeter of each polygon. Measure the perimeter of each polygon using an inch ruler and record your measurement. Be sure to label each estimate and measurement in inches. 
	Polygon (Shape)
	Estimate of Perimeter
	Actual Perimeter

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	

	F
	
	

	G
	
	


Is there a way to determine the perimeter of a figure without measuring each side?  How?

Describe the measurements that are needed to determine the perimeter of a rectangle or square. 
Table Measurements
Mr. Hill runs a catering company. He has an event today and must set up tables covered with black tablecloths for the guests. Using the diagram of the available tables, determine the area of each table so Mr. Hill can bring the correct black tablecloths.  Record the equation that you used to determine the area of each table. 
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