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	Essential Understandings

	· Patterns: To determine physical patterns and make numeric relationships

· The “Big idea”: Connections: Verbally Identify and explain the rule and then express the rule algebraically



	Essential Questions
	Knowledge & Skills

	What is a pattern?

How can you describe the patterns you observed?

Do you see any relationships between consecutive terms? If so, please describe your findings.

Can you express the relationship algebraically?


	· 4.3.8.A.1 Recognize, describe, create patterns using whole numbers- descriptions using tables, verbal and symbolic rules, graphs, simple equations or expressions

· 4.3.8.C 1-2 Analyze functional relationships to explain how a change in one quantity can result in a change in another, using pictures, graphs, charts, and equations.


	Assessment Evidence

	· Students will write, verbalize, and demonstrate how they reached their answers.

· Students will create a similar example; Solve and explain their reasoning to the class.

· Students will express their solution algebraically.



	Learning Activities

	Warm-up: Students will work in groups of four.  Students will discuss and demonstrate warm-up questions.  1) If there are three people, how many total handshakes will occur if every person shakes hands with all the other people?  1A) Can you write down a representation of what occurred? 2) How many handshakes will occur if there are four people? 2A) Write down a representation of what occurred.

Lesson: 

Using patterns and functions, students will be able to orally and algebraically express the relationship between the terms of the pattern.

Teacher will pose the question: “If there were 80 people in a room, how many total handshakes would occur?”  Teacher’s suggestions: “Continue with process from warm-up, and see if you can identify a pattern.”  Express verbally what pattern you noticed.  Express the pattern algebraically.

After students have completed the lesson, have students create their own questions similar to the handshake problem.

Students will present their questions to the class.  Discussion will occur to identify the similarities and differences between their questions and the handshake activity.

Second Day: Extension:

Teacher will ask for four volunteers to illustrate this problem: “In how many ways can these three people be arranged in different orders.”  The fourth student will be used as the recorder.  Students will solve the problem and discussion would ensue.  Is this example the same as the handshake example?  What are the similarities and differences? 

Teacher will introduce the computer problem.  If four computers needed to be linked directly to all the other computers to complete a network, how many connection cables would we need?  (Hint: Two computers need only one connection cable to communicate with each other.)

Students should conclude that this problem is similar to the handshake problem.  If a student has only 650 cables what is the maximum number of computers that can be linked in a network?

Conclusion:  Students will be able to state the formula: n(n+1)/2.  Students will be able to describe, similarities, differences and connections between the handshake problem, the hug problem, the network problem, and the seating arrangement problem.

	Background Notes 

	·  This is based on students having some prior knowledge of patterns and identifying relationships.

· This lesson would take almost two 90-minute blocks.  

· Extensions: Technology: Students will use Microsoft Excel to create a spreadsheet and solve the problem for 1,000 people in a room, or 400 computers etc.

· The goal is for students to engage in discussion about the activities and not necessarily have the correct answer. 




