Area and Perimeter Activities
Special Notes:
· The enclosed lessons were adapted from Elementary School Mathematics: Teaching Developmentally by John Van De Walle (1994) and are designed to help students develop a conceptual understanding of area and perimeter.  
· These activities can be used in either Cluster 2 or Cluster 4 as introductory lessons or to supplement your area and perimeter unit.

Area Investigation I
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Purpose:


Students will explore area as a means to measure the “stuff” inside of 
a region by using non-standard materials to cover regions. 

Materials:

· lima beans, two-color counters, paper clips, pattern blocks, and a variety of other materials to cover regions 

· notebook paper and a variety of objects to cover

Activity:
1. Pass out a few lima beans to each student. Ask students to predict how many lima beans (or a non-standard unit selected by the teacher) they think it would take to cover a sheet of notebook paper, without any gaps or overlaps.

2. Allow students to cover their sheet of paper with lima beans or the material selected. Then have them count to discover the area. Write this amount as a range on the board:  It took ____ to ____ lima beans to cover a sheet of notebook paper.  Discuss why everyone did not get the exact same amount.

3. Divide students into groups of 3-4. Pass out a different material to use as the unit.  Allow students to use this new material to determine how many it would take to cover the same sheet of paper.  Write each groups new statement on the board.  Example:  It took ____ pattern block hexagons to cover the sheet of notebook paper.  Discuss how the size of the unit used affected the quantity it took to cover the paper.

4. Tell the students they have been finding the area of the sheet of notebook paper.  Have students write (in their own words) what area means.  Share and discuss responses.

5. Students can explore finding the area of other objects (desktops, 
books, etc.) using non-standard units.
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Teacher Advisory:  This activity uses the inverse relationship for area.  
Be sure students understand and articulate the inverse relationship 
(compensatory principle) between the size of the unit and the number 
of units needed. 
Area Investigation II
[image: image2.wmf]
Purpose:


Students will explore area as a means to measure the “stuff” inside 
and invent a formula for counting it more easily. 

Materials:

· square tiles

Activity:
1. Display one square tile.  Ask the students how we could measure this tile (length and width).  Discuss how it has 2-dimensions and we can measure the amount of “stuff” inside of this space – the area. 
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[image: image3]  is the unit of stuff, then the area is 1 square unit.  Display 7 tiles in a row and ask the students to identify the area of this amount of space.                        (7 square units)

[image: image9.wmf]3. Place two rows of 7 tiles and ask what the area is now?  (14 square units) 



      Continue in this manner until you build a 7 x 8 rectangle of tiles. 

      Ask the students to determine an easy way to find the area for 


      any rectangle. (Hopefully they’ll see the multiplication array 


      connection and will see that multiplying the length and width will 

      give them the area for any rectangle.)





4. Explore the concept for “counting” area. Assign students a composite number from 8 - 50. Have students make as many arrays as possible for their number. Relate the arrays to factors and how to count the area of rectangles.

Area Exploration  
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Purpose:


Students will estimate and measure the area of rectangles. 

Materials:

· color tiles and centimeter cubes

· Rectangle Comparison handout

· ruler

· grid paper (inch and centimeter)

· rectangles (4 in x 6 in)

Activity:
1. Pass out the Rectangle Comparison sheets.  Instruct students to measure and compare the area of the pairs of rectangles using a ruler and a single cm/inch unit.  Do not permit the students to draw on the rectangles or cut them in any way.  The task is to use their rulers or single cm/inch unit (iteration) to determine which rectangle is larger or if they are the same size.  The two pairs they are comparing are a 4 x 10 to a 5 x 8 and a 5 x 10 to a 7 x 7.

2. The goal is for students to apply the concept of multiplication developed in the preceding activity to finding the area of rectangles.  Have students share their strategies so all students can be exposed to the use of multiplication. 

3. Allow the students to determine the area of a sheet of notebook paper using rulers or inch/cm unit blocks.  Compare to the previous statements when using non-standard units.  Ask students to explain the need for standard units.

4. Pass out a cut out of a 4 x 6 inch rectangle to each group.  Ask the students to trace it on inch grid paper and then on centimeter grid paper to determine the area in inches and centimeters.  Compare the area in inches to centimeters.  Why is there a difference?  Which measurement of area do you think is more precise? Why?

Perimeter Investigation
Purpose:  

Students will discover that perimeter is a linear measurement.

Students will measure accurately and precisely with a customary ruler.
Materials:
· adding machine tape or long, one-inch strips of paper

· rulers (one per student)

· color tiles (at least 30 per student)

· Closing Questions handout
Activity:
1. Pass out bags of color tiles to each student.  Ask them for the measurement of the tiles. (They should be able to tell you that the length and width is an inch). Discuss why it is called a square inch.
2. Explain the task to the students:  Make at least 10 different sized rectangles. Measure the distance around the rectangles and cut a strip of paper or piece of adding machine tape that is equal to the distance around the rectangle.  Label the strip with the dimension of the rectangle. 
Example:  Student makes a 5 inch by 3 inch rectangle.  They measure the distance around the rectangle (5+3+5+3 =16 inches).  They cut a piece of adding machine tape 16 inches long and label the strip 5” x 3” rectangle = 16 inches around.

3. Students make 10 rectangles and strips to match. 

4. Ask who thinks they have the shortest strip of paper.  Let those students bring their strips to the front of the room and hang them in order from shortest to longest.  Discuss the size of the rectangle that gave the shortest strip.  Repeat this process with the longest strip.

5. Ask if anyone thinks they can use the color tiles to make a rectangle that will give a smaller perimeter than the shortest strip.  Let them try. (You may need to prompt by asking how many tiles will give the smallest perimeter. Using only one tile will give a perimeter of 4 inches – that’s the smallest rectangle that can be made using the color tiles.)
6. Ask if anyone can use no more than 30 tiles to make a rectangle that will give a larger perimeter than our longest strip.  (Using all 30 tiles and arranging them in one long row will give an area of 62 inches.)
7. Collect the strips to use at a later date. You may elect to hang them on the wall or a bulletin board.  Use the closing question handout to wrap-up the lesson.



Be sure students see that measuring the distance around a figure is 



a form of linear measurement. They simply add the lengths of each



side to get one total measurement for the length around the figure.

Closing Questions for Perimeter Investigation

1. What is perimeter?

2. How is perimeter measured?

3. Find the perimeter for the following shape:





   11 cm



      4 cm


     4 cm





      8 cm
4. Is the following statement true or false:


Perimeter is measured in units of length.

5. If you had 20 color tiles to make a rectangle, which rectangle would give you the largest possible perimeter? How many did you use and how did you arrange them? How do you know it’s the largest possible perimeter?

6. If you had 20 possible color tiles to make a rectangle, how many would you use to make the smallest possible perimeter? What would the perimeter be?
Perimeter Exploration
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Purpose:


Students will continue to explore perimeter as a linear 
measurement using a variety of polygons.

Materials:

· rulers

· Look-alike Rectangles & Assorted Shapes handouts from Teaching Student-Centered Mathematics (Van de Walle & Lovin)
http://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html
Activity:
1. Take students to the blacktop outside. Ask students to walk around the perimeter of the blacktop. If blacktop is not available, select another appropriate replacement. You could have students walk around the perimeter of the basketball court in a gym or the perimeter of the playground space. If a trundle wheel is available, have students measure the perimeter using the trundle wheel. 

2. Pass out the Look-alike Rectangles handout. Ask students to measure the length of each side to the nearest millimeter and determine the perimeter for each rectangle.

3. Ask students to identify which polygon has the greatest perimeter and the least perimeter. See if the students are able to determine why some shapes have a larger perimeter than others. (Hopefully, they will begin to realize that the longer, skinner shapes will have a larger perimeter than the shapes that are more compact.)
4. Pass out the Assorted Shapes handouts.  Ask students to predict the shapes that will have the largest and smallest perimeters.  Students will now measure pentagon, hexagon, and octagon side lengths to the nearest millimeter and determine the perimeter for each shape. 

5. Discuss the actual perimeter measurements of these polygons. Compare the four hexagons on the sheet. See if students are able to determine why their perimeters range from 200 mm to 304 mm. (Hopefully the students will begin to see the side lengths are important.) When the regular hexagon has all six sides measuring 36 mm, it can not have as great a perimeter as an irregular hexagon that has two sides 75 mm and then the other four are concave (going inward with 2 barely shorter than the 36 mm and the other two at 45 mm). 

6. See if the students can draw a hexagon with two sides 75 mm long and make it have a perimeter greater than 304 mm. (You want them to try to dip even further into interior of the hexagon to get the sides lengths greater than 32 and 45.)
Area & Perimeter Relationships - 

“Fixed Area”
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Purpose:

Students will explore the relationship of area and perimeter when the 
area is fixed (constant). 

Materials:

· geoboards and rubber bands 

· geoboard recording sheet

· color tiles

· Fixed Area recording sheet

Activity:
1. Pass out geoboards. Instruct students that their task is to make and record as many shapes as possible that have an area of four square units. The students are not allowed to break the units into triangles for ½ units in this activity. L shapes are okay as long as whole square units can be counted for an area of 4. Each shape is to be recorded and labeled.
2. Have students share how many different perimeters they were able to

make with an area of 4 square units. Collect the geoboards and pass out

bags of square tiles (at least 30 per student).  Ask the students to make

rectangles now (rectangular arrays only) that have an area of 24 square

inches.  They must record the rectangles in the chart and determine their

areas and perimeters. Note: Check to be sure students understand for an

area of 24 square inches they only need to use 24 square color tiles. Have

someone explain why. Ask the students if they think all of the rectangles

will have the same area or the same perimeter.
3. Have students share their strategies for determining all of the possible rectangles. Complete the recording chart on the board and discuss. Students should understand that not all shapes with the same area will have the same perimeter and be able to articulate why not.

Constant Area Recording Sheet

______________________

Student Name:

	Length
	Width
	Area
	Perimeter
	Total Tiles

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Constant Area Recording Sheet

______________________

Student Name:

	Length
	Width
	Area
	Perimeter
	Total Tiles

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Area & Perimeter Relationships - 

“Fixed Perimeter”
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Purpose:

Students will explore the relationship of area and perimeter when the 
perimeter is fixed (constant). 

Materials:

· color tiles (at least 30 per student)
· Fixed Perimeter recording sheet

· Garden Plot handout
· Applying Area and Perimeter handout
Activity:
1. Pass out the bag of color tiles (at least 30 tiles per student). Tell the students that today they are trying to discover all the rectangles they can make that have a perimeter of 24. Note: This will be very difficult for most students. They will need to discover that if the perimeter is 24, then the length and width will be two numbers that add to 12 (all of the sums to 12 – 1+11, 2+10, 3+9, 4+8, 5+7, and a 6+6). This works because if you know the perimeter (24), then half of it (12) would give you the dimensions that add to make a total of 24 inches. Do not tell the students this relationship - they need to discover it to internalize why it works.
2. Share strategies for discovering all 6 of the possible rectangles (12 if they list both rectangles – 5 x 7 and 7 x 5). You may need to prove to the students that these rectangles are identical because they are congruent; only the orientation is different. If you cut them out and lay them on top of each other, they are exactly the same. 

3. Ask the students if all rectangles with the same perimeter will have the same areas.
4. Give students practice by asking them to make rectangles that have a perimeter of 12 and an area of 12. Take the tiles away and ask if they can list all rectangles that have an area of 36 and a perimeter of 14.
5. Pass out the Garden Plot handout to assess if the students understand area and perimeter relationships.
6. Students can practice determining the area for shapes that can be broken into rectangles and contain missing measurements. See “Applying Area and Perimeter” handout.

Constant Perimeter Recording Sheet

______________________

Student Name:

	Length
	Width
	Area
	Perimeter
	Total Tiles

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Constant Perimeter Recording Sheet

______________________

Student Name:

	Length
	Width
	Area
	Perimeter
	Total Tiles

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Applying Area and Perimeter
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20 cm

Find the area and perimeter of the hexagon.
Applying Area and Perimeter
Answer Key
· Add the side lengths to find the perimeter.   (20 + 12 + 11 + 5 + 9 + 7 = 64 cm)
· Find the area of the entire rectangle, then subtract the “chunk” that is missing     (20 x 12) – (9 x 5) = 195 square cm OR divide the shape into two rectangles to determine the area of each and then add them to find the area of the entire figure (20 x 7) + (11 x 5) = 195 square cm or (9 x 7) + (11 x 12) = 195 square cm
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How Big is Your Garden?





You are going to plant flower seeds in your garden plot.  To know how many seeds to buy, you need to find the area of the plot.  Your neighbor has a suggestion.  She thinks you should lay a piece of string around the perimeter of the garden plot.  Then arrange the string into a square and figure out its area.  The area of the square will be the same as the area of the garden plot.  Do you agree or disagree with your friend’s method? Or are you unsure?  Explain your thinking.
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