Urban Sprawl: Facilitation Notes
Purposes of the activity:
1. Teachers can experience and reflect on how pattern tasks can be used to support students’ development of SSE.
2. Develop a deeper understanding of two standards within the domain of SSE:
A-SSE.2: Use the structure of an expression to identify ways to rewrite it.
A-SSE.3: Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression.
3. This also targets the domain of Building functions and SMP 2: Reason abstractly and quantitatively, SMP 7: Look for and make use of structure, and SMP 8: Look for and express regularity in repeated reasoning.

(Times are approximate, but this should take about an hour total)

	Task for teachers (on Pp and on paper)
	Facilitator notes

	(10 minutes -15min)

Teachers are given the task page with Figures 2 and 5 and asked to write numerical expressions that show how they counted the number of unit squares in the figures, then to generalize to Figure n. 


	The purpose of this part of the task is to have teachers think about the importance of SSE when they write an expression and rewrite equivalent expressions of it. We learn that a numeric or algebraic expression involves a structure. We focus on the idea that expressions represent our thought processes or the structures of how we think. Along this line, even though equivalency between different expressions can be justified using the properties of operations, today we will think about equivalent expressions in terms of the structures of expressions: how to count the unit squares in different ways and how expressions communicate a particular way of counting.  
Note that in many pattern tasks, students just give the final answer for the number of squares in each figure without indicating ways of counting them. This way of implementing a task misses opportunities for seeing structure in expression.


	(10 minutes)
· How many different expressions did your group find? Compare the expressions to understand each others’ ways of counting, and check to see if the expressions are equivalent. 
· Verify that two expressions are equivalent by converting one way of building Figure n to the other way of building Figure n.
	What ways do teachers use to determine if the expressions for Figure n are equivalent? There are at least two ways: 
1. Algebraically by simplifying them to the same form. (This could also involve reasoning that terms of the same degree for each expression must be equivalent.)
2. Verifying that they each represent the number of unit squares in Figure n, therefore they must be equivalent. 
How would you convert one way of building Figure n to another way? (This encourages teachers to use structure rather than relying on algebraic skill and supports the process underlying the algebraic skill, like (n+1)^2=n^2+2n+1. Also teachers will engage in SMP 2, 7, and 8 as they explain how to change the structure of the figure to produce different expressions.) 
Have several different people show their expressions and connect them to the diagrams at the document camera. In particular, make sure at least one of them uses a process that ‘moves’ unit squares around to make different shapes

	(15 minutes)
· Write the expression for the number of unit squares in Figure n in a way different from what you have seen so far, and try to find a way of counting squares to come up with that expression.

	They may need an example for this. The expression is 2n2+2n+1. One way of rewriting this is 2[n(n+1)]+1 
Also, if it has not already come up, have them think of two different ways a student may have counted to come up with (n+1)2+n2

Have teachers share their expressions and explain them in terms of the diagrams. 

	(15 minutes)
· Read A-SSE.2 and A-SSE.3 and discuss how your work on this task relates to these two standards. Be ready to share your thoughts with the group.
· In general, how does the implementation of this task relate to the Domain SSE? 
· Look through the SMP: Which SMP did you use? (Take a couple of minutes alone to look at the SMP and think about it, then share with your group.)

	Have each group share one insight with the whole group.



	(5 minutes: closure) 
Compare to previous version of the task 
Focus on the purpose of a task; 
Different purpose of a task needs different implementation plan.
We decided to not make it so open (students think about counting edges, perimeters, vertices). While this could be useful in some lessons, we had particular goals in mind and wanted teachers to think about the same ideas.
We decided not to have a sequence of figures, because people tend to focus on differences between the number of squares in successive figures.
Since our goal was for them to construct expressions that represent their ways of counting, we were careful to word the directions that way, instead of asking them to ‘find the number of unit squares in Figure n’. The focus was on ways to see the expressions in the figures.
 
	Debrief --- by showing the previous version of the task, and describing how we changed it to meet our goals:

 We used this task to teach for SSE 2 and 3 and shared an idea of how to implement the task for this purpose. You may have noticed that we purposefully led you to avoid using a table to find a number of squares for Figure n. 
You may want to use this task for a different purpose such as having students find many different expressions, or developing a formula in a functional form. It is important to remember implementing a task with a different purpose requires a different plan.

	(5 minutes)
Reflection: On a half sheet of paper:
· On one side of the pink half-sheet 
· What new ideas do you have about teaching SSE in your classrooms?
· Other the other side: 
· What questions do you still have about SSE?
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