	Criteria
	Level
	Descriptors
	Indicators

	Criterion B 

Investigating Patterns
	1 – 2
	The student applies, with some guidance mathematical problem solving techniques to recognise simple patterns.
	Student is able to:

Describes the optical illusion in simple terms

Finds the location of 3x3 design and is able to provide the grid reference

Draws the different designs in the pattern

Recognises the six different patterns in the middle row



	
	3 – 4
	The student selects and applies mathematical problem-solving techniques to recognise patterns, and suggests relationships or general rules.
	Correctly determines the number of each pattern in the middle row.

Correctly states the number of black squares in the last row of a 35 X 35 grid

	
	5 – 6
	The student selects and applies mathematical problem-solving techniques to recognise patterns, describes them as relationships or general rules, and draws conclusions consistent with findings.
	Extends the pattern to a 35x35 grid.

Identifies and explains all patterns used to create the illusion.



	
	7 - 8
	The student selects and applies mathematical problem solving techniques to recognise patterns, describes them as relationships or general rules, draws conclusions consistent with findings, and provides justifications or proofs.
	Writes the correct general rule for an N x  N grid 

Explains the method for finding the total number of black squares in a 35x35 grid.




OPTICAL ILLUSIONS are pictures that are not always what they seem. 

Below is an optical illusion. The image is based on a 15 x 15 square grid.
[image: image1.png]



Describe the optical illusion. 

Look carefully at the illusion. How many different designs are used in this pattern? Draw them in the boxes below. You may not need all the boxes. (Four have already been done for you).





Below is a section of the design. Using the letters and numbers, determine what squares this section has been taken from. 

Give the grid references of the top left square and the bottom right square.

Top left: ________________ Bottom right: ____________

The middle row uses six different patterns. Draw the six different patterns in the squares below. Three have already been done for you.



1
       2              3              4

    5

   6

How many of each pattern are used in the middle row?

1:    

2: 

3: 

4: 

5: 

6:

If this design was reproduced in a 35 x 35 square grid, how many of each pattern do you think there would there be in the middle row?

1:    

2: 

3: 

4: 

5: 

6:

Explain how you arrived at your answer for shape 3 in part vi).

How many black squares are there in row 15 of the 15 x 15 grid?

How many black squares would there be in 

Row 35 of a 35 
[image: image2.wmf]´

 35 grid?

Row N of an N 
[image: image3.wmf]´

 N grid (where N is an odd number)?

How many completely black squares (like the black square in A1) are there in total in the whole of the 15 x 15 grid? Show your working. Justify your answer by mentioning any patterns you notice when working out your answer.

How many completely black squares would you expect there to be in a        35 
[image: image4.wmf]´

 35 grid? Show your working. Justify your answer by mentioning any patterns you use to work out your answer.
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Middle diagonal





Middle row





Totally white





Totally white
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