Planning Guide: Capacity

Ways to Assess and Build on Prior Knowledge
Have the students complete Part A (Estimating Area) and hand it in. Then provide them with Part B (Finding Area), along with centimetre rulers, centimetre grid paper, triangular or isometric dot paper, pattern blocks and other manipulatives they may wish to use.

Part A: Estimating Area
1. For the following pair of congruent shapes, decide if one of the four parts of the first figure has the same area as one of the four parts of the second figure. Explain your thinking.


2. Estimate the area of the following rectangle. Explain the referent you used in making the estimate.


Part B: Finding Area

1. Compare the areas of the following two rectangles. One rectangle is 4 cm by 12 cm. The other rectangle is 6 cm by 8 cm.

a) Draw a diagram on cm grid paper and use words to explain your thinking.

b) Explain how you could compare the areas of these two rectangles by rearranging one rectangle.

2. Explain why area is measured in square units.

3. Lisa and her dad are building a rabbit hutch for their rabbits. They decide that the hutch will have an area of 18 m2.

a) Draw all the possible rectangular pens that have the area of 18 m2 on cm grid paper. The sides of the rectangles must be measured in whole numbers. Each centimetre on the grid paper will represent 1 metre.

b) Explain how you know that you have drawn all the possible rectangular pens.

4. Marie measured a pattern block design with red trapezoids and said that the measure of the area was 6 trapezoids. Jaden measured the same design and said the area was 18 green triangles. Could both be correct? Why or why not? Draw a diagram and use words to explain your thinking. Use the triangular dot paper provided.

If a student appears to have difficulty with these tasks, consider further individual assessment, such as a structured interview, to determine the student’s level of skill and understanding. See Sample Structured Interview: Assessing Prior Knowledge and Skills (p. 3).
Sample Structured Interview: Assessing Prior Knowledge and Skills

	Directions
	Date:

	
	Not Quite There
	Ready to Apply

	Place the following figures before the student:


Say, "For this pair of congruent shapes, decide if one of the four parts of the first figure has the same area as one of the four parts of the second figure. Explain your thinking."

	Explains that the two parts do not have the same area because they do not have the same shape.

Or, says that the two parts do have the same area but is unable to explain why.
	Explains that the two parts have the same area because they are each one-quarter of congruent shapes.

	Place the following rectangle before the student:


Say, "Estimate the area of this rectangle. Explain the referent you used in making the estimate."

	Estimates the area but the estimate is inaccurate; i.e., different from the actual area by more than 20%.

Does not use a referent to make the estimate.
	Uses a referent to estimate the area of the rectangle to within 20% of the actual area.

Explains how the referent is used to find the estimate.

	Provide the student with centimetre grid paper.

Present the following problem to the student:

"Compare the areas the two rectangles. One rectangle is 4 cm by 12 cm. The other rectangle is 6 cm by 8 cm.

a) Draw a diagram on cm grid paper and use words to explain your thinking.

b) Explain how you could compare the areas of these two rectangles by rearranging one rectangle."

	Draws the rectangles inaccurately on the grid paper.

Compares the areas of these two rectangles incorrectly with an unsuccessful attempt at rearranging one rectangle.

Or, compares the areas of these two rectangles correctly but is unable to rearrange one rectangle to show it has the same area as the other rectangle.
	Draws the two rectangles accurately on the grid paper.

Compares the areas of the two rectangles correctly by rearranging one rectangle so that it can be superimposed perfectly onto the other rectangle, proving that the areas of the two rectangles are the same.

	Say, "Explain why area is measured in square units."

	Provides a vague or no explanation of why area is measured in square units.
	Provides a clear explanation of why area is measured in square units using appropriate mathematical language.

Example:

Squares do not leave gaps when used to cover a 2-D shape and there is only one shape for a square, so everyone knows the shape of a square unit.



	Provide the student with centimetre grid paper.

Present the following problem to the student:

"Lisa and her dad are building a rabbit hutch for their rabbits. They decide that the hutch will have an area of 18 m2.

a. Draw all the possible rectangular pens that have the area of 18 m2 on cm grid paper. The sides of the rectangles must be measured in whole numbers. Each centimetre on the grid paper will represent 1 metre.

b.
Explain how you know that you have drawn all the possible rectangular pens."

	Draws one or more but not all the possible rectangular pens.

Does not explain convincingly how he or she knows that all the possible rectangular pens have been drawn.
	Draws all the possible rectangular pens.

Explains clearly how he or she knows that all the possible rectangular pens have been drawn.

Example:

The student uses patterns in a chart.

Length

Width

1 cm

18 cm

2 cm 

9 cm

3 cm 

6 cm

The student explains that a 3 cm by 6 cm rectangle is the same as a 6 cm by 3 cm rectangle. Therefore, all the possible rectangles with whole number dimensions are included in the chart.

	Provide the student with triangular or isometric dot paper.

Present the student with the following problem:

"Marie measured a pattern block design with red trapezoids and said that the measure of the area was 6 trapezoids. Jaden measured the same design and said the area was 18 green triangles. Could both be correct? Why or why not? Draw a diagram and use words to explain your thinking. Use the triangular dot paper provided."

	Guesses that both Marie and Jaden could be correct or incorrect but does not provide justification by drawing diagrams or explaining with words. 
	States that both Marie and Jaden are correct and proves it by drawing appropriate diagrams and explaining using correct mathematical language.

Example:

There are 3 green triangles that cover the same area as 1 red trapezoid. Therefore, 6 trapezoids have the same area as 18 green triangles because 3 × 6 = 19.
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