Planning Guide: Rational Numbers and Square Roots

Ways to Assess and Build on Prior Knowledge and Skills
Before introducing new material, consider ways to assess and build on students' knowledge and skills related to comparing and ordering numbers, procedures for operations with decimals, fractions and integers, order of operations and determining the square root outlined in earlier grades. For example: 
Activity 1: Ordering Rational Numbers
Order the following numbers in each set from least to greatest. Show, in two different ways, how you know.

1. 
–42, –76, +84, –41, +60, 0
2. 
2.6, 6, 2.69

3. 
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Activity 2: Game—Integer Operations
Create cards with 20 different integers. Place integer cards in a box. Create a card of a different size and colour for each of the operations +, –, ×, and ÷. 

The first player picks two of the integer cards and chooses an operation card that will give him or her the largest result. The player completes the operation and records the number sentence; the result is his or her score for that round. Each operation must be used at least once and division can only be used if the quotient is an integer. 

Repeat the selection and scoring for each player until all of the cards have been removed.  

Each player finds his or her total score. The winner is the player with the greatest score.

Activity 3: Adding and Subtracting Fractions 

Fill the empty square with a number that, when added to the numbers in the other three squares, will result in a total of 
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Activity 4: Multiplying Fractions
Find three fractions that could have been multiplied to get a product of 1
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Activity 5: Dividing Fractions

Rita is serving pizza at her party! She has five pizzas; each serving will be 
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 of a pizza.  Illustrate this division with a model or a diagram. Find the quotient and explain what you did?  How many servings of pizza can Rita make?
Activity 6: Adding and Subtracting Decimals
3.5 ( + (.51 + 0. ( = 12.23. What might the missing numbers be? Justify your answer.

Activity 7: Multiplying and Dividing Decimals

1. 
Two numbers are multiplied together to give a product of 16.8. What might these numbers be? Justify your answer.

2. 
Sheena divided 8.36 by 4 and got the answer 2.9. What error did Sheena make and what other similar questions might she get wrong?

Activity 8: Order of Operations

Use at least three of the numbers 16, 10, 7, 5 and 2 (each number may only be used once) and any of the operations +, –, ×, and ÷, as well as squaring a number and taking the square root of a number, to find as many different expressions as you can to reach the target number 20. 

Activity 9: Finding Square Roots
Place one square root, one integer, one fraction and one decimal on the number line below. How did you decide where to place your numbers?
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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. 4).

Sample Structured Interview: Assessing Prior Knowledge and Skills

	Directions
	Date:

	
	Not Quite There
	Ready to Apply

	Ask the student to order the following numbers in each set from least to greatest. 

Ask the student to explain how he or she decided on the correct order.

a.
–42, –76, +84, –41, 
+60, 0

b.
2.6, 6, 2.69

c.
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	The student is unable to order the three sets of numbers.

OR

The student is able to order one or two sets of numbers, such as the integers and the decimals, but is unable to order the set of fractions.

OR

The student orders the sets of numbers correctly but cannot explain his or her method.
	The student orders the sets of numbers correctly and can give an appropriate method for ordering.

a.
–76,–42, –41, 0, +60, +84

b.
2.6, 2.69, 6
c.
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	Create cards with 20 different integers. Place integer cards in a box. Create a card of a different size and colour for each of the operations +, –, ×, and ÷. 
Ask the student to choose two integer cards and an operation that he or she thinks will give the largest result and record the number sentence.

Ask the student to repeat the process until he or she has used all of the operations. Each operation must be used at least once and division can only be used if the quotient is an integer.


	The student is able to complete some of the computation correctly but makes some errors.

OR

The student is not able to choose the operation that will give the largest result, based on the restrictions that he or she must use each operation at least once and division can only be used if the quotient is an integer.
	The student is able to complete all of the computations correctly, order the integers appropriately, and choose the operation that will give the largest result based on the restrictions.



	Fill the empty square with a number that, when added to the numbers in the other three squares, will result in a total of 
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	The student is not able to add the three mixed numbers in the squares correctly and then subtract the result from 
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	The student correctly determines the sum of the fractions in the squares as 
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 and determines the missing number as 
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	Ask the student to find the answer:

Find three fractions that could have been multiplied to get 
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	The student is unable to correctly determine three fractions with a product of 
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OR

The student is able to determine correctly two fractions that multiply to 
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	The student correctly determines three fractions with a product of 
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	Ask the student to find the answer to the following problem and show how his or her answer makes sense with a model or a diagram.
Rita is serving pizza at her party! She has five pizzas; each serving will be 
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 of a pizza. How many servings of pizza can Rita make?
	The student is unable to divide 5 by 
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 correctly.
OR

The student is able to divide 5 by 
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 correctly, but is unable to show how the division makes sense with a model or a diagram.
	The student is able to complete the computation 

5 ÷ 
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 correctly, and is able to model the division with a diagram or a model.


	Ask the student to determine the missing numbers in the following addition sentence and explain how he or she found the missing numbers.

3.5 ( + (.51 + 0. ( = 12.23. 
	The student attempts to determine the missing numbers through guess and test but is unable to do so correctly.
	The student is able to find a correct solution to the problem. The student uses a method, such as assigning a value to one of the unknown numbers and then subtracting it from 12.23, to see what is left to work with. One possible solution is

3.52 + 8.51 + 0.2 = 12.23.

	Ask the student to do the following questions.

Two numbers are multiplied together to give a product of 16.8. What might these numbers be? Justify your answer.

Sheena divided 8.36 by 4 and got the answer 2.9. What error did Sheena make and what other similar questions might she get wrong?


	The student attempts to determine the missing numbers through guess and test but is unable to do so correctly.

The student is unable to determine the error or is unable to predict when this error would occur again.
	The student is able to find a correct solution to the problem. The student assigns a value to one number and uses division to determine the second number.

One possible solution is 
2 × 8.4 = 16.8.

The student is able to explain that when the number in the tenths position is divided by 4, the quotient is 0 with three remaining. (Sheena forgot to record the zero in the tenths place of the quotient. She would get a question wrong where the divisor is larger than any digit in the dividend.)

	Ask the student to try to use at least three of the numbers 16, 10, 7, 5 and 2 (each number can only be used once) and any of the operations +, –, × and ÷, as well as squaring a number and taking the square root of a number, to find several different expressions to reach the target number 20. 
	The student is unable to create an expression to determine the target number.

OR

The student is able to determine only one or two straightforward ways with three numbers to determine the target number of 20, such as 
5 × 2 + 10 = 20.
	The student is able to determine several ways to determine the target number of 20, such as:

(
5 × 2 + 10 = 20

(
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	Ask the student to place one square root, one integer, one fraction and one decimal on the number line below and explain how he or she decided where to place the numbers.
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	The student is unable to place any or a few of the numbers appropriately on the number line.

OR

The student places numbers correctly on the number line but is unable to explain his or her decisions.


	The student is able to place numbers appropriately on the number line and to explain his or her decisions.

A possible solution is:
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