Splitting Balloons

Sandy (GL) & Heather Roesch
Thinking Through a Lesson Protocol

TTLP
The main purpose of the Thinking Through a Lesson Protocol is to prompt you in thinking deeply about a specific lesson that you will be teaching based on a cognitively challenging mathematical task.

Part 1:  Selecting and Setting up a Mathematical Task

· What are your mathematical goals for the lesson (i.e., what is it that you want students to know and understand about mathematics as a result of this lesson)? 

* Finding fair shares/ equal shares

* Interpreting the remainder (fraction or decimal, ignore it, or round up to the next whole number)

* Identify generalizations about remainders

· In what ways does the task build on students’ previous knowledge? What definitions, concepts, or ideas do students need to know in order to begin to work on the task?  What questions will you ask to help students access their prior knowledge?

* Understanding the whole

* Understanding parts of a whole

* Concept of equal shares

* Concept of division 

* Modeling solutions

* Sharing pictorial representation to support their mathematical understanding

* What does division mean to you? 

* What does it mean to fair share?

* Have you ever been in a situation when you can’t share something equally? 

* What was the situation? (ex. money, food, objects)

* How did you handle that situation?

* What did you do with the left over? 

· What are all the ways the task can be solved?

* Drawing pictures, making models, doling out shares, math operations

· Which of these methods do you think your students will use? 

                * drawing pictures & math operations

· What misconceptions might students have?

    * Reporting or recording their answer without handling the left over

    * All left overs/remainders can be dealt with the same way
· What errors might students make?

    * Breaking down a dollar properly

    * Misinterpret the situation or context of the problem

· What are your expectations for students as they work on and complete this task?

* All students will be successful in representing their understanding through pictures and written explanation.

· What resources or tools will students have to use in their work?

* Base ten blocks, connects cubes, chart paper, grid paper, index cards (to cut or alter), construction paper, markers, paper, and pencil

· How will the students work -- independently, in small groups, or in pairs --  to explore this task? How long will they work individually or in small groups/pairs?  Will students be partnered in a specific way?  If so, in what way?

* Students will work in pairs.  They will be given 40-45 minutes.  Students will be heterogeneously partnered. 

· How will students record and report their work?

* They will use chart paper to share their overall process for solving this task, and the pair will share their process with the class.

· How will you introduce students to the activity so as not to reduce the demands of 

the task? 

* Remember when we discussed situations when things could not be shared equally.  

* Lets talk about items that are and are not equally shared….

* Lets build on that…  

What made you think of that item?  

Why do you believe it can’t be shared?  

What might you do with items that can’t be shared equally?  

· What will you hear that lets you know students understand the task?

* How do we share the extra brownie?

* What should we do with your extra balloon?  

* Does anyone get that balloon?

* How do we share the last balloon?

* Should we break your dollar into dimes and nickels or into quarters? 

* Is 2.25 the same as 2 ¼? 
Part 2:  Supporting Students’ Exploration of the Task 
· As students are working independently or in small groups:

· What questions will you ask to focus their thinking? 

* What is the whole?

* How will you show the process of sharing the brownies, balloons, and dollars? 

* How will handle the extra brownie, balloon, or dollar? 

· What will you see or hear that lets you know how students are thinking about the mathematical ideas?

* Hopefully, I will see partners working with manipulatives and/or pictures to represent their thinking and grapple with their understanding.

· What questions will you ask to assess students’ understanding of key mathematical ideas, problem solving strategies, or the representations?

* Show me the whole.

* What is that person’s share?  Show me his/her share.

                * Did you have a remainder?  



* What is the remainder?

* How did you handle the remainder?

* How will you report their share? 

· What questions will you ask to advance students’ understanding of the mathematical ideas?

* How are your answers/shares different?  

* How are they alike?

* How are your answers/shares for each question related?

* Why is your answer to the first problem different than your answer to the second problem? 

* Can you create another situation, similar to this one, using different numbers?

· What questions will you ask to encourage students to share their thinking with others or to assess their understanding of their peer’s ideas? 

* Who would like to restate what the last group shared with us?  

* Are there any other groups that can see similarities with this group? 

* What are some similarities you see with our class responses?

* What are some differences you see among the responses? 

· How will you ensure that students remain engaged in the task?  
· What will you do if a student does not know how to begin to solve the task?
Ask questions to help students get started, for example
* Can you restate the task in your own words?

 * Can you draw the nine brownies for me?  Think about how you might share     those brownies   

· What will you do if a student finishes the task almost immediately and becomes bored or disruptive?
* Have additional tasks prepared with different values.  For example, 22 brownies shared among 8 people, or 15 brownies shared among 4 people.

                * Can you create a situation using different numbers? 

                * Can you create a situation using money that will not be shared equally? 

· What will you do if students focus on non-mathematical aspects of the activity (e.g., spend most of their time making a beautiful poster of their work)?
* Quietly remind them that the representation or model doesn’t have to be perfect.
Part 3:  Sharing and Discussing the Task 

· How will you orchestrate the class discussion so that you accomplish your mathematical goals?  Specifically:

· Which solution paths do you want to have shared during the class discussion?

    In what order will the solutions be presented?  Why? 

* BROWNIES: First, show groups that have doled out brownies one at a time and split the last brownie into four parts and share those pieces.  Next, show groups that have divided each brownie into four parts and distributed the pieces to the nine people.  

* MONEY: First, show groups that gave each person one dollar at a time, split the last dollar into four quarters, and give each person one quarter.  Next, show groups that gave each person two dollars at a time, split the last dollar into four quarters, and give each person one quarter.

* CALCULATOR: Have a group share that 9 divided by 4 = 2.25

* BALLOON: First, show groups that have doled out balloons one at a time with one left over balloon.  Next, show groups that doled out two balloons at a time with one balloon left over.  Discuss what the last balloon means.  What will you do with it?

· In what ways will the order in which solutions are presented help develop students’ understanding of the mathematical ideas that are the focus of your lesson?

* By presenting the solutions in this order, students would be able to see that 2 ¼ is the same as 2.25 because ¼ of a dollar is .25 cents.  

* By sharing the balloon problem last, students will see that sometimes the left over or remainder can’t be shared equally based on the context of the problem. 

· What specific questions will you ask so that students will:

· make sense of the mathematical ideas that you want them to learn?

· expand on, debate, and question the solutions being shared?

· make connections between the different strategies that are presented?

· look for patterns?

· begin to form generalizations?

* How are your answers/shares different?  

* How are they alike?

* How are your answers/shares related? (fractions/decimals)

* Why is your answer to the first problem reported differently than your answer to the second problem? 

* Does the remainder impact the answer to a problem? If so, how?

* Can you think of a situation when you just ignore the remainder?

* Can you think of a situation when you need to round up to the next whole  number due to the context of the situation? 

* Do all of the problems have a remainder?  

· What will you see or hear that lets you know that students in the class understand the mathematical ideas that you intended for them to learn?

* The way that I answered these problems are similar because ¼ is equal to .25 because ¼ of a dollar is .25 cents.

* There are different ways to handle the remainder based on the context or situation presented in the problem.  

· What will you do tomorrow that will build on this lesson?

* Create additional situations with new numbers.  Use situations that may not work out perfectly with money.  For example, 13 dollars shared among 6 people.
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