Planning Guide: Perfect Squares and Square Roots

Examples of Whole Class/Group Assessment
Activity 1: Creating a Frayer Model

Have students work in groups to complete a modified Frayer Model for the concepts of perfect squares and square roots. See the following sample on page 2.

Modified Frayer Model for Perfect Squares
	Definition

The number that is the square of a whole number.


	Visual 

and 

Numeric Representation







	Examples

4 [image: image2.png]


 4 = 16: 16 is a perfect square. I can draw a square that is 4 by 4 units.

7 [image: image4.png]


 7 = 49: 49 is a perfect square. I can draw a square that is 7 by 7 units.


	Non-examples

20 is not a perfect square, since there is no number that, when multiplied by itself, will result in exactly 20.

Although you can create a rectangle of 
20 square units, you cannot create a square. 


Format adapted from D. A. Frayer, W. C. Frederick and H. J. Klausmeier, A Schema for Testing the Level of Concept Mastery. (Working Paper/Technical Report No. 16) (Madison, WI: Research and Development Center for Cognitive Learning, University of Wisconsin, 1969). Adapted with permission from the Wisconsin Center for Education Research, University of Wisconsin-Madison.

Modified Frayer Model for Square Roots
	Definition

The number which, when multiplied by itself, results in a given number.

When a number is listed as pairs of factors, the square root is the factor that is repeated.

Squaring a number and taking its square root are inverse operations.


	Visual 

and 

Numeric Representation










	Examples


[image: image5.wmf]819

=

: 9 is the square root of 81 because 
9 [image: image7.png]


 9 = 81.


	Non-examples 
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¹

: When 6 is multiplied by itself, the product is not 60. Therefore, 6 is not the square root of 60.


Format adapted from D. A. Frayer, W. C. Frederick and H. J. Klausmeier, A Schema for Testing the Level of Concept Mastery. (Working Paper/Technical Report No. 16) (Madison, WI: Research and Development Center for Cognitive Learning, University of Wisconsin, 1969). Adapted with permission from the Wisconsin Center for Education Research, University of Wisconsin-Madison.

Modified Frayer Model for ____________

	Definition


	Visual and Numeric 

Representation



	Examples


	Non-examples 




Activity 2:  Game – Approaching the Root
Materials: playing cards, number lines and calculators.
· Play this game with up to four players. 

· Remove the queens and kings from a deck of playing cards. Let the jacks represent 0 and aces represent 1.
· Player 1 draws two cards and uses those two cards to form a 
2-digit target number.  

· If Player 1 can form a perfect square with the two cards, 
Player 1 is awarded 10 points and Player 2 takes his or her turn.
· If Player 1 does not draw a perfect square, then each player estimates the square root of the target number without a calculator. Each player records his or her first estimate on a number line.

· Player 1 uses the calculator to determine the square root of the target number. All players compare their estimates to see who is closest.

· Scores are awarded based on the closeness of the estimate but only if the closest estimate is placed correctly on the player's number line.

The player who draws and recognizes a perfect square scores 10 points.

The player with the closest estimate scores 10 points.

The player with the next closest estimate scores 5 points.
The first person to have 50 points is the winner. 

Number line for each player
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Look For …


Do students:


use correct vocabulary, such as perfect square, square number and square root?


determine the square root of a perfect square?


estimate the square root of a given number that is not a perfect square, using the roots of perfect squares as benchmarks?


approximate the square root of a given number that is not a perfect square, using technology?

















The side length of 4 is the square root of 16.





16 square units
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25 square units
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