Planning Guide: Area

Learning Activities

Sample Activities for Teaching That Many Different Rectangles Can Be Constructed for a Given Area (cm2 or m2)
1. Area with Geoboards

a.
Provide the students with geoboards. Explain that the nonstandard unit of measure is the smallest square on the geoboard. Use a transparent geoboard on the overhead to display some shapes, such as the following:

                                                                                                    One square unit       

                  




Have the students find the area of the shapes, stating the number of square units; e.g., the area of the entire shape is 5 square units. The students should explain their thinking.

b.
Reverse the procedure and provide the students with a given area, such as 6 square units. The students are then asked to make shapes on their geoboards that have the given area, justifying their answers. Have the students compare their shapes to show that many different shapes can be created for a given area. 

2. Arrays with Tiles

Provide the students with tiles and centimetre grid paper. Give them the following instructions:

a.
For each of the areas from 1 cm2 to 20 cm2, find all the possible rectangular arrays using whole numbers. For example, the possible arrays for an area of 6 cm2 would be as follows:



1 row of 6 square units
2 rows of 3 square units

b.
Draw the arrays for each area on the centimetre grid paper.

· Describe any patterns in the different rectangular arrays for the given areas.

· Predict how many different arrays can be made to represent 36 cm2. Draw the arrays to check your prediction.  

Make a class display of the various groups of arrays by having the students cut the appropriate arrays from the grid paper and hang them under the number showing the area of the arrays. For example, the two arrays shown above would be hung under the number 6 cm2. Use the class display to facilitate class discussion and the discovery of patterns.

Examples of patterns:

· all the even numbered areas can be displayed using a double row but not the odd numbers

· all the areas with square numbers such as 4 cm2 and 9 cm2 can be displayed as a square as well as one long rectangle

· some of the areas can be represented by only one array; e.g., the prime numbers, such as 3 cm2 and 7 cm2
· some of the areas can be represented by more than one array; e.g., the composite numbers, such as 4 cm2 and 6 cm2
· all the areas can be represented using one row; i.e., every number is divisible by 1.

3. Area Problems

Present the following problem to the students:

Farmer Jones is making a rectangular garden plot with an area of 24 m2. Draw all the possible rectangular garden plots that he could make, using only whole numbers for the lengths and widths. How do you know that you have included all the possible garden plots?  

Draw all the rectangles on centimetre grid paper, where one square centimetre represents one square metre.

Encourage the students to use patterns in deciding whether or not they have included all the possible rectangular shapes for a given area. For example, an area of 24 m2 could be represented by arrays that have: 1 row of 24 square metres


2 rows of 12 square metres


3 rows of 8 square metres


4 rows of 6 square metres.

Apply the process in solving other problems with other areas.

4. Area Investigator

Present the following problem to the students:

Tracy made this generalization when she was creating different rectangles for a given area, "the greater the area, the more rectangles that can be made to represent the area."  

Decide whether Tracy's statement is true or false. Why do you think so?








































































Look For …


Do students:


think flexibly and create various shapes for a given area?


explain patterns that they discover in the different arrays constructed to represent various areas?


translate learning from one problem to another?
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Look For …


Do students:


restate the problem in their own words to show understanding?


apply their understanding of patterns to solve the problem?


apply the problem solving strategy to other similar problems?
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