Title: Topping Off an Algebra Sundae by Group 1 

Team members’ names: Wendy Goldfein, Cheryl Nelson, Tracy Foss, John Ryan and Ellen King
Research lesson date Tuesday, October 6, 2009
School: Newington Forest      Grade: Four      Host Teacher: Wendy Goldfein


Research Aim:

· To develop student’s algebraic thinking and problem solving strategies
· Teach students to communicate their mathematical ideas and to make connections and generalizations.

Broad lesson goal:

Students will recognize, analyze, generalize and describe a pattern using a variety of representations.

Lesson Objectives:

3.24
The student will recognize and describe a variety of patterns formed using concrete objects, numbers, tables, and pictures, and extend the pattern, using the same or different forms (concrete objects, numbers, tables, and pictures). 
4.21
The student will recognize, create, and extend numerical and geometric patterns, using concrete materials, number lines, symbols, tables, and words.

5.20
The student will analyze the structure of numerical and geometric patterns (how they change or grow) and express the relationship, using words, tables, graphs or a mathematical sentence. Concrete materials and calculators will be used.

Lesson Overview:
Background knowledge was created through an integrated literature connection. The students have previously read and discussed The Sundae Scoop by Stuart Murphy that poses a similar question that our group will present. Discussion focused on problem solving strategies. The student handout includes the star strategy.  This lesson will take 2 to 3 days.  
Students will be given the following problem:

The students in Mrs. Goldfein’s class have earned a reward for reading the most books in the month of September. Each student will receive vanilla ice cream and can choose three different toppings: whipped cream, chocolate sauce and cherries. Students can choose to put no toppings, all of the toppings or any other combination of the toppings on their sundae. Your task is to determine all of possible ways there are to order a sundae.  
· What is your total for three choices?   
· What if you could also have caramel making four topping choices? Repeat the problem. What is your total for four choices?

· What if you could also add banana making five topping choices? What is your total for five choices?

· How do the totals compare?  Can you create a rule for determining the number of different types of sundaes you can create with any given number of toppings?
	Lesson Flow:
Instructional activities


	Anticipated Students’ Responses
(What are the anticipated misconceptions or barriers?)
	Teaching remarks 
(conceptual supports or strategies for differentiation)

	Link:

Tell the students that they are going to be working on a problem involving different combinations of items.  Remind them of the story discussed the day before.  
Name the 5 Star Representational Strategy.  
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	Students will recall the problem solving strategies in the story.
	Students must be familiar with using the star.
The Sundae Scoop needs to have been previously read and discussed.  (Refer to the big idea – How did they keep track of the changes?  How did they stay organized?)

	Engage:
Describe a simple problem with a sundae and two toppings. Have the children act out choosing the different combinations of toppings.

Topping

Choices

2

8

Start a Function Table on the board. 

	Misconception: Students may forget about the choices of one topping and no toppings.  
Students may want to double one topping. (banana and banana)

Students may want to use the combination more than once.  (banana and cherry – cherry and banana)
	

	Using the Smart Board, model making sundae combinations with 2 toppings.  

Ask students to make a symbolic representation for the 2 toppings. 
	Does order matter when placing toppings on the sundae? 

Is whipped cream and a cherry the same as a cherry and whipped cream?
	

	Active Learning

Pass out the problem and have students independently read.  Discuss the problem together, looking for key words.  
	Students should highlight important words needed to solve the problem. (Such as: “no toppings, all of the toppings.”  “Your task is…”
	SPED and ESOL student may necessitate reading the problem as a group. 


	Students will work at their table groups to solve the problem. They will have the following materials available to them to help solve the problem:

· ice cream and toppings models  (Optional: Give 20 seconds to explore)  Discuss which topping each piece represents.  Ask students to put away the 2 toppings that are not used. 
· representative models such as colored chips and unifix cubes.
· student handout including the 5 Star Model, graph paper, space to work, and prompt to write a rule. 
	Students may switch to a different strategy after trying one that didn’t work.

May see concrete models created by the students.
	Teacher will circulate and ask questions that will help students clarify their thinking and notice patterns. Questions could include: How will you organize your data? What strategies will you use?  What is the best use of your time? 

	Students will be given poster paper to present their strategy they used to solve the problem. They can also note patterns that they discovered during the process. When finished they will share their discoveries.
	May see a variety of strategies used to solve the problem.  (Samples)
	

	Day 2 : Group Analysis 

Showcase several strategies used by specific students.  

Allow the students to revise and analyze their strategy.  Students will ask:  What do I need to do to discover the pattern and rule?  


	
	When does the concrete become too much?  What is the best strategy?  - Was it clear and efficient?  Which kept us most organized?  Was the way your organized helpful?    

	Reflect
Students will be asked to individually reflect on the following questions:

1. What did you do well?

2. What would you do differently?

3. Is there a strategy you would use next time that you didn’t use this time?
	
	


INDIVIDUAL REFLECTION

Taking it back to your classroom (2-3 page Reflection) Due DEC 3rd, 2009
a) REVISIONS: What will you do differently when you teach this lesson? Why?
b) IMPLEMENT AND REFLECT: Implement the original lesson and reflect on how it went in your class. 
c) ANALYSIS OF STUDENT LEARNING: Include at least 3 examples of students work to attach and comment on student learning
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