Formative Instructional and Assessment Tasks

	Patterns in a Table
3.OA.9 - Task 1

	Domain
	Operations and Algebraic Thinking

	Cluster
	Solve problems involving the four operations, and identify and explain patterns in arithmetic.

	Standard(s)
	3.OA.9 Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of operations. For example, observe that 4 times a number is always even, and explain why 4 times a number can be decomposed into two equal addends.

	Materials
	Task handout, pencils, or crayon

	Task
	The table shows products of the whole numbers 1 through 6
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Part 1:
1. Color all of the even products in the table. 
2. What do you notice about the even and odd numbers in the table? 
(Sometimes there are even numbers next to each other in the table. 
However, there are never odd numbers next to each other.)

3. Why is this true?
Part 2:
If you extend the table to 9, would this still be true? 
The goal is to look for structure and identify patterns and then try to find the mathematical explanation for this. This problem examines the ''checkerboard'' pattern of even and odd numbers in a single digit multiplication table. The even numbers in the table are examined in depth using a grade appropriate notion of even, namely the possibility of reaching the number counting by 2 or expressing the number as a whole number of pairs. 
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We know that even numbered rows and even numbered columns contain only even numbers. We also know that every other column/row is even numbered because the even numbers are found counting by 2’s which skips one whole number each time. Adjacent columns cannot contain odd numbers because one of the columns is an even column (which contains only even numbers) and one is an odd column. For the same reason, adjacent rows cannot contain odd numbers. 

The reasoning in part 2 applies no matter how far the multiplication table is extended. This is the case because the reasoning depends only on whether the numbers considered are even or odd. The 9 by 9 table is pictured below: 
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Adapted from http://www.illustrativemathematics.org/standards/hs 
 


	Rubric

	Level I
	Level II
	Level III

	Limited Performance 

· Student does not find the pattern nor can they explain the pattern 
	Not Yet Proficient 

· Student finds the pattern in the table, but there may be inaccuracies or incomplete justification of pattern.

OR
· Students explains the patterns put the coloring of the pattern on the table is incorrect.
	Proficient in Performance 

· Student finds the pattern on the table.
· Accurately explains the pattern.
· Extends the pattern to 9 in the table and justifies the structure of the pattern extension.


	Standards for Mathematical Practice

	1.  Makes sense and perseveres in solving problems.

	2.  Reasons abstractly and quantitatively.

	3.  Constructs viable arguments and critiques the reasoning of others.

	4.  Models with mathematics.

	5.  Uses appropriate tools strategically.

	6.  Attends to precision.

	7.  Looks for and makes use of structure.

	8.  Looks for and expresses regularity in repeated reasoning.


Patterns in a Table

The table shows products of the whole numbers 1 through 6
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Part 1:
1. Color all of the even products in the table. 

2. What do you notice about the even and odd numbers in the table

3. Why is this true?

Part 2:

If you extend the table to 9, would this still be true? 
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