Algebra Summer Institute 2005

	Lesson Plan: The Handshake Problem
Strand: Patterns and Algebra/Algebra I
Author(s): Passaic City School District


	Essential Understandings

	Fundamental themes or big ideas that provide meaning and coherence to the mathematics being learned. 
           Patterns: Patterns is a process of change that repeats in predictable ways.

Functional Relationship (between two variables or quantities): A function describes how one thing depends upon another.



	Essential Questions
	Knowledge & Skills

	1. If ten people are in a room, and each person shakes each others hand once and only once, how many handshakes take place? 
2. If Sue hugs Jose and/or Jose Hugs Sue. Is that one hug or two hugs?

3. What if there were n number of people at a party and they would shake hands with each other. Can we derive a relationship to determine how many handshakes would take place?

	Analyze and describe how a change in an independent variable leads to change in a dependent one. (4.3.12C2)
Use communications to organize and clarify their mathematical thinking. (4.5.B1)
Create and use representations to organize record and communicate mathematical ideas. (4.5.E-1)

	Assessment Evidence

	· Targeted Understanding Performances – behaviors that demonstrate a level of understanding. 
For example: 

Describing: Students must be able to demonstrate how many handshakes occurred.  

Making examples/non-examples: Students must be able to illustrate using a diagram the handshakes that take place among 5 people.


Generalizing: Students need to generalize the patterns for n number of students.





	Learning Activities

	A. Demonstrate in the front of the room the amount of handshakes involved when ten people are shaking hands with each other.
1. Ask 10 students to line up in front of the room and assign them a number (1-10)

2. Student #1 will shake hands with the other nine students in line. This will yield a total of 9 handshakes. This will be recorded on the board.

3. Student #2 will shake hands with the remaining 8 students in line. This will yield a total of 8 handshakes. This will be recorded on the board.

4. Continue this pattern until student #10.  ASK: Why doesn’t student # 10 have any hands to shake?
5. Add all the handshakes. 9+8+7+6+5+4+3+2+1= 45 handshakes. 
B. Groups of 5 students will try to generate a physical representation or an illustration of the amount of handshakes that occur when there are 5 people shaking hands with each other.

C. Individually, students will construct a table showing the amount of hand shakes if there were 2 people, 3 people…..to 10 people. Already knowing that 5 people will generate 10 handshakes and 10 people will generate 45 handshakes.
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After activity C, Ask why couldn’t we start with one person

D. Generalize the pattern, to define the algebraic relationship between the number of people n, and the amount of handshakes.



	Background Notes 

	Key Concepts

Patterns:

1. Known elements in a pattern can be used to predict other elements.

Relations and Functions:

1. Mathematical relationships can be represented and analyzed using words, tables, graphs, and equations.

2. In mathematical relationships, the value for one quantity depends on the value of the other quantity.



	Materials 

	Student Materials: Paper and pencil

Teacher materials: Chalk board and chalk


