



Buttons - Core Ideas


1. Use a button arrangement pattern to describe, extend, and make
 generalization about its numeric pattern.



2. Understand patterns and use mathematical models such as
algebraic symbols and graphs to represent and understand quantitative relationships.



 3. Describe and extend numeric patterns.


 4. Represent and analyze functions patterns and functions using words.
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5. Investigate how a change in one variable relates to a change in a second  variable.
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Buttons

This problem gives you the chance to:
• describe, extend, and make generalizations about a numeric pattern

Gita plays with her grandmother's collection of black and white buttons. She arranges them i n patterns.
Her first 3 patterns are show n below.







Pattern 1	Pattern 2 	Pattern 3 	Pattern 4


l. Draw Pattern 4 next to Pattern 3.

2.  How many white buttons does  Gi ta need for Pattern  5 and Pattern 6?

Pattern 5  	_	Pattern 6  	_ Explain how you figured this out.







3.  How many buttons i n all does Gi ta need to make Pattern  11? Explain how you figured this out.
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4.  Gita thinks she needs 69 buttons in all to make Pattern 24. How do you know that she is not correct?







How many buttons does she need to make Pattern 24?	 	
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Based on teacher observations, this is what fifth grade students know and are able to do:
•	Continue a pattern using pictures and numbers
•	Explain how a pattern grows and use that algorithm to solve for larger numbers in the pattern

Areas of difficulty for fifth graders, fifth grade students struggled with:
•	Distinguishing between part of a pattern and the whole pattern
•	Explaining a pattern in words

Questions for Reflection on Buttons:	
•	What are some rich problems that your students have done this year? What are some good resources for pattern problems?

•	Do you ask questions like: “What stays the same?” and “What changes?” to help students develop the ability to form generalizations?

•	Do students have opportunities to connect their number sentences to geometric patterns and share how they visualize the growth pattern?



Instructional Implications:


Fifth grade students need more experiences that require them to move beyond drawing the next figure in the pattern so that they analyze the pattern and represent the growth numerically. Fifth graders need to move beyond thinking about “what comes next?” to thinking about the problem as a whole: this involves generalizing what is happening with the growth, but need not necessarily involve variables or algebraic equations. Being able to see what remains the same and what changes in a pattern helps students develop algebraic thinking and the ability to make a generalization. Asking questions about how the pattern changes helps students to move beyond counting and drawing strategies to rules that will solve for any number in the pattern.
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