

	Level
	General description
	Description for this investigation

	0 
	The student does not reach a standard described by any of the descriptors below.
	You did not reach any of the descriptors.

	1 — 2 
	The student is able to apply, with teacher support, mathematical problem-solving techniques to recognize simple patterns, state predictions consistent with simple patterns.
	Problems 1,   7a

	3 — 4 
	The student is able to apply mathematical problem-solving techniques to recognize patterns, suggest how these patterns work.
	Problems 2, 3, 4  

	5 — 6 
	The student is able to apply mathematical problem-solving techniques to recognize patterns, suggest relationships or general rules consistent with findings, verify whether patterns work for another example.
	Problems 5, 6, 7 b,,c,,d

	7 — 8 
	The student is able to select and apply mathematical problem-solving techniques to recognize correct patterns, describe patterns as relationships or general rules consistent with correct findings, verify whether patterns work for other examples.
	Problems 8 and 9 



This is an in-class task.  Listen to the teacher instructions. Do all your work in the paper provided.   You can use a multiplication chart. 

Math Researchers:  Today we are going to work as mathematicians looking for particular behaviors of numbers. Let’s start with the definition of “square number”. 
A “square number” is a number that can be organized 
in a square pattern.


1. Here are the patterns of the first three square numbers.  Look at these numbers and add:
a.  the next square number 
b. the explanation 
c. the drawing
	Square number
	Explanation
	Drawing of the pattern

	1
	A square of a single dot.  
One row with only one dot.
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	4
	A square made out of 2 rows with two dots each. 
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	9
	3 rows with 3 dots each.
	[image: ]

	











	
	



2. Looking at the square numbers table, write down the mathematical relationship between the number of rows in a drawing and its corresponding square number.  

________________________________________________________

________________________________________________________

3. Using your rule in (b), predict the square number that has six rows.   

________________________________________________________

________________________________________________________


4. Verify your answer by drawing a square number with 6 rows.










5. Use your rule to calculate the square number with 10 rows. 

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________


6. Use of rule to calculate the number of rows needed to draw square number 81.    

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________


7. Identify which of the following numbers are square numbers.  Explain your answer. 

	
	Number
	Square Number?
	Explanation

	
	4
	Yes
	It is possible to make a square out of 4 dots by drawing 2 rows with two dots each. 

	a.
	3
	
	



	b.
	25
	
	



	c.
	68
	
	



	d.
	49
	
	









Challenge

8. The following chart has numbers formed by a one followed by zeros.  Identify which of the following numbers are square numbers.

	Number
	Square Number?

	1
	Yes


	10
	


	100
	


	1 000

	

	10 000
	


	100 000

	

	1 000 000
	



  
9. Is it possible to state (to say) whether a number formed by a one followed by zeros is a square number by just looking at the number?  Explain your answer. 
   
________________________________________________________

________________________________________________________
   
________________________________________________________
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