Planning Guide: Area

Learning Activities

Sample Activities for Teaching That Area Is Measured in Square Units
1. Concept of Area

a.
Have the students share some everyday contexts in which they need to know the amount of surface covered, such as painting a wall and tiling a floor.  
b.
Draw on prior knowledge of perimeter to share ideas of where perimeter is used everyday. Have the students review what is used to measure the perimeter of 2-D shapes. Ask if these units would be useful in measuring the amount of surface covered or the area of 2-D shapes. Have the students suggest something that could be used to completely cover a surface, such as a piece of paper. Have lima beans, tiles and other suitable objects available for the students to see and, hopefully, suggest as useful in measuring area. 

 

2. Using Nonstandard Units to Measure Area

a.
Provide each group of students with a copy of three shapes that could represent different garden plots. Have lima beans, tiles, buttons, pattern blocks and other nonstandard units for area available for the students to use. Present the following problem:

Mr. McGregor wants the largest possible garden plot to plant his carrots. He knows that he has to share some of them with the rabbits. Which garden plot should he choose? Estimate first, then find the area of each garden plot. Explain your thinking.

Examples:




b.
Have the students explore different ways to find the area of the garden plots, such as covering the surface with objects such as lima beans or tiles, folding the paper to make a grid and counting the squares, and drawing a grid on the paper. Ask the students to share the different ways that they might use to find the area of the garden plots. Then have them choose a method and use to solve the problem.

c.
Have the student share their answers to the problem and discuss which method they think is the most accurate in finding the areas. Guide the discussion to make the following generalizations about finding the area of a surface:

· use, repeatedly, the same size unit 

· cover all the surface, leaving no gaps
· use a variety of ways to find area, remembering that the smaller the unit used the more of them will be needed to cover a given surface.

Adapted from Alberta Education, Teaching Measurement Concepts, Grades 4–6 (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2006), pp. 44–46.

Extensions:

· Iteration with Pattern Blocks

Provide the students with rectangular papers that each measure 10 cm by 13 cm. Have them estimate how many copies of each shape of pattern block it would take to cover the rectangle. Then have the students measure the area using each of the shapes in turn.



           _______       _______       _______       20 squares       _______

Adapted from W. George Cathcart, Yvonne M. Pothier and James H. Vance, Learning Mathematics in Elementary and Middle Schools (2nd ed.) (Scarborough, ON: Prentice-Hall Canada, 1997), p. 211. Adapted with permission from Pearson Education Canada.

· Area of Designs with Noncongruent Parts

Provide the students with pattern blocks and review the relationship among the different blocks.  

Present the students with the following design.  Ask them to find the area by using:

· triangles—green pattern blocks

· rhombuses—blue pattern blocks

· trapezoids—red pattern blocks

· hexagons—yellow pattern blocks.

Have them explain their thinking.    


Reinforce the idea that the same unit for area must be repeated in finding the area of any surface. Explain that the square unit is the most common unit used to measure area but hexagons, trapezoids, rhombuses and triangles can also be used.  

· Using Circles, Squares and Triangles to Measure Area

Cut out congruent shapes of circles, squares and equilateral triangles. Provide the students with packages of each shape as well as a rectangular mat to measure the area. Have the students use the different shapes to measure the area of the mat and discuss the advantages and/or disadvantages of using each shape.

Adapted from Alberta Education, Diagnostic Mathematics Program, Elementary: Measurement, Division II (Edmonton, AB: Alberta Education, 1990), p. 142.

3. Focusing on the Square Unit

a.
Have the students make a nonstandard unit for area that they could use to measure their desktop. Remind them that the desk must be completely covered with the unit they choose and that they must repeat their unit at least four times to measure the area of their desk. They should be ready to justify their choice of unit. Provide paper and scissors.

b.
Have the students compare their answers and share the units that they created to measure area. Provide triangular, rectangular and square units if the students do not include these as their created units. Show a variety of different shaped triangles and rectangles.    

Guide the discussion to include the following ideas:

· circles are not useful units in measuring area because they leave gaps

· triangles and rectangles do not leave gaps but there are many different shapes for triangles and rectangles so saying a unit is triangular is not descriptive enough

· squares do not leave gaps and there is only one shape for a square so everyone knows the shape of a square unit.

c.
Provide the students with square units to measure their desks or measure congruent mats. Give some groups large squares and other groups small squares. Compare the answers for the areas found. Generalize: to compare areas, the same size unit of measure must be used; i.e., either small squares or large squares. Review the fact that the smaller the unit used to measure area the more of these units are needed.    

Adapted from Alberta Education, Diagnostic Mathematics Program, Elementary: Measurement, Division II (Edmonton, AB: Alberta Education, 1990), pp. 142–143.































Look For … 


Do students:


know the essential characteristics of a square?


explain clearly why the square unit is the preferred unit for measuring area?








Look For …


Do students:


estimate area using nonstandard units?


use, repeatedly, the same size unit to find the area of a shape?


show with examples that more units are needed to measure a given area when the units are smaller? 
























































PAGE  
Page 3 of 3
Online Guide to Implementation

© 2007 Alberta Education (www.learnalberta.ca)

