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Session Goals 
· To create, recognize, describe, extend and make generalizations about geometric patterns.
· To connect the structure of a physical representation to a general rule.
Five aspects of number knowledge essential for algebra learning

· Understanding equality

· Recognizing the operations

· Using a wide range of numbers

·   Understanding important properties of            


number

· Describing patterns and functions

MacGregor, M. & Stacey, K. (1999). A flying start to algebra. Teaching Children Mathematics, October, pp. 78-85.

NCTM recommends that students participate in patterning activities from a young age with the expectation that students will be able to:

· describe numeric and geometric patterns
· generalize patterns to predict what comes next 

· provide rationales for their predictions

· represent patterns with drawings, tables, symbols, and graphs.
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Analyze the pattern below.  How would you know the total number dots in the 10th step?
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Patterns and Structures
By immediately translating the diagram to a numeric representation, one loses the opportunity to relate the numerical relationships directly to the context and to the physical construction of the pattern and many crucial insights are lost.
Billings, Ester, M.H.(2008). Exploring Generalization Through Pictorial Growth Patterns. NCTM: Reston, VA.

Building the letter “C”
Extend the pattern.  
1. Step one must be done with the same    color.

2. Use  a green color tile to identify the change from one step to the next.

· Talk how the pattern changes. 
It might sound like… 
“To move from step 1  to step 2 we…
· Use this phrase as you build the next three steps in the pattern

· Everyone needs a chance to talk.
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Thinking about the “C” Pattern
As you work with this pattern, what relationships start to surface? 
How does this process help you surface those relationships?
In what ways does this process help you to think about what the pattern would look like in the 10th step? 20th?
So Where Does This Work Begin?

Students who analyze the physical structure or construction of a pictorial growth pattern often interpret the generalized relationships inherent in it. 
This focus on relationships among varying quantities can lead to a correct symbolic representation of the generalization. 

Billings, Ester, M.H.(2008). Exploring Generalization Through Pictorial Growth Patterns. NCTM: Reston, VA.

Staircase Towers
Part 1:
· You will build 5 towers.  
· The first tower has 1 cube. 
· For each new tower add three cubes more than the one you just made.
· Identify the change with a new color.
Part 2:
· Describe the pattern that is emerging.
“To move from tower 1 to tower 2 we…”
· Use the information from the towers to predict how many cubes would be in the 10th tower?  
How can this type of algebraic thinking be promoted in mathematical experiences for young children?

· In what ways did the teacher help students deepen their understanding of the generalization...
Next = Now + Change
 Developing Mathematical Ideas Algebra:  Patterns, Functions, and Change. Dale Seymour Publications
The representation of a pictorial growth pattern is very useful in and of itself in promoting the analysis and generalization of relationships. 
Billings, Ester, M.H.(2008). Exploring Generalization Through Pictorial Growth Patterns. NCTM: Reston, VA.

MKT SLIDE
Teachers need to support students to…
· Build and discuss the physical structure of patterns.
· Analyzing the regularities of the pattern to determine what comes next or what will come several steps ahead. 
· Use language to describe the relationship and make connections between representations.
Recursive means…

What you do next depends on what you knew before.

Next = Now + Change

Explicit means…

An equation that states the numeric generalization in a pattern.

2n + 4 = ___
	+5

	5
	10

	6
	11

	7
	12


Is This Considered Algebraic Thinking?
What would need to happen to move this to a more algebraic reasoning experience for students?
	+5

	5
	10

	6
	11

	7
	12


	

	
	


How would your advice change based on the work we did during the session?





What advice would you give students as they begin to think about this problem?
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