COMP Elementary – Summer 2016 Day 7

You bake two pans of brownies. If 1/6 of a pan is 1 serving, how many servings have you made? (In other words, “How many one-sixths are in 2?”)
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Let’s Connect to Algebra-
Again create an equation for each of the problems below. Use the brownie pan provided to model the first several problems.

You bake one pan of brownies. If a pan is 1 serving, how many servings have you made?


You bake one pan of brownies. If 1/2 of a pan is 1 serving, how many servings have you made?


You bake one pan of brownies. If 1/3 of a pan is 1 serving, how many servings have you made?


You bake one pan of brownies. If 1/4 of a pan is 1 serving, how many servings have you made?


You bake one pan of brownies. If 1/5 of a pan is 1 serving, how many servings have you made?


You bake one pan of brownies. If 1/6 of a pan is 1 serving, how many servings have you made?


Write down the six division equations (and their solutions) used to solve these problems. What patterns do you see?

What algorithm would be effective for solving

 1 ( 1/a = ___________? (Where “a” is a whole number and not 0)*

*Caution: Early uses of letters as variables in equations that are explained carefully to students who have solved problems in context and now have meaning for all these symbols, may cause spontaneous affection from middle grades colleagues!

How are the following word problems different?  How are they similar?  Solve each of the problems.  For each of the problems write an arithmetic expression that could be used to solve the problem.

a.  There are eight people at your house.  If your mother baked twelve cookies, how many cookies will each person get if the cookies are shared fairly?

b.  Your mother baked twelve cookies.  If each serving is eight cookies, how many servings did your mother bake?

c. Your mother baked eight cookies, but there are twelve people at the house.  If the cookies are shared fairly among all twelve people, how many cookies will each person get?

d.  A serving size is twelve cookies.  If your mother only baked eight cookies, what fraction of a serving did she bake?

What is 1 divided by 2/3?  Solve in as many ways as possible.

Now suppose that having 1 pan of brownies, you know that 2/3 of a pan is equivalent to 1 serving. Now how many servings do you have?

Write the equation to be solved and use the brownie pan to justify your solution.


Colleagues’ solution strategies you like and understand-

Colleagues’ solution strategies you don’t’ understand and need more time to think about-

What are the big understandings needed to be able to solve this problem?

If dealing strategies (for solving Group Size Unknown problems) are intuitive for children, then other division experiences should build and connect to this understanding. 

Teachers must then be prepared to teach students strategies for solving Number of Groups Unknown problems, knowing that such strategies may not be developed without examples and experiences. 

Students will need to be able to identify division as a useful operation for solving Number of Groups Unknown problems, instead of solely relying on repeated subtraction. 

And teachers can build upon this “Number of Groups Unknown” interpretation of division with whole numbers, toward understanding division with fractions, relating the question, “What is 4 divided by one half?” to the question “How many one-halves are in 4?”

•How many one-sixths are in 2?  
Or 

[image: image22.jpg]00
(CO)°MP Elementary

oooooooooooooooooooooooooooooooooooooooooooooooooooooo



 = ?

•How many one-halves are in 3? 
Or
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•How many one-fourths are in 2? 
Or
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•How many one-fifths are in 2? 
Or
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Remember-  Dividend ÷ Divisor = Quotient

Why in the traditional algorithm is the Dividend multiplied by the denominator of the Divisor?                  For example, 1 ÷ ½ = 1 × 2

Video Notes

Connecting Mathematical Ideas; Middle School Video Cases to Support Teaching and Learning.  Boaler and Humphreys. Heinemann, Portsmouth, NH. 2005.

As you watch the discussion, take notes about what you notice about…

	The  Task
	The Teacher Decision- making 

and Questioning

	The Norms of the Classroom
	Student Reasoning


The teacher’s reflections-

1) I called on Leslie, primarily because we had not heard from her recently.  When she said, “Six,” I was thankful this wrong answer had emerged because of its potential for a useful discussion.  I have found the value of wrong answers to be inestimable as sites for learning in mathematics.  Children’s errors frequently have a logic that is based on misconceptions or a misapplication of rules they have previously been taught. 

 

2) When Leslie had said six, I first thought that most students would disagree, but as I moved form group to group, I realized with surprise how many students thought six was correct! These small-group discussions serve several purposes for me.  First, they give more students a chance to explain their thinking.  Since I believe that the very process of explanation helps clarify thinking and solidify learning, I feel these discussions give more students an opportunity to learn.  Second, small-group discussions are a valuable way for me to understand what students are thinking. “Eavesdropping” on their conversations is a powerful assessment tool that allows me to make better decisions about what the thrust of a whole-class discussion should be.

 

3) I sometimes grapple with this idea of making sense.  What am I really asking when I ask students to say why something makes sense? Is knowing that something makes the same thing as knowing why it works?...The belief, cultivated through years of experience in school, that math is all about following rules correctly is stubbornly resistant to change….Moving from following rules to relying on their own mathematical reasoning can be a hard transition for many students to make….

 

4) I was pleased that Michael gave Sam credit for a good method; building on and giving credit to other people’s thinking is one of the norms we had been working on since the beginning of the year. 

 

But then Christine took the extraordinary step of admitting that she still thought the answer was six.  This demonstrated a level of courage that few students could have summoned in the face of so much conflicting evidence. Lampert says, “One of the hardest things to do in front of a group of one’s peers is to make a mistake, admit one has made it, and correct it.  Yet such a series of actions is an essential component of academic character.”  Leslie did so with grace, and I secretly thanked her for her contribution to our collective learning. 

Student Work Samples for Brownie Serving Problem

· Pretend you are circulating around the classroom and you see the student work on the handouts that follow.  

· Decide with a partner which students you would select to share their work?  In what order?  

· Be ready to explain how the work you selected will frame the discussion in a way that fosters student understanding of the mathematical goal.

Notes on Student Samples:

Student 9
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Student 12
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Student 13
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Student 14
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Student 16
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Student 17
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Student 18
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Implications for Us as Learners and Teachers
How were the CCSS Standards for Mathematical Practice reflected in the video-taped lesson we viewed earlier?

Represent with Manipulatives to Solve Fraction Division Problems

Use any manipulative to solve each of the following problems.  

1.  Sarah has 2 cups of sugar.  If each brownie recipe uses 
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 of a cup, how many batches of brownies can Sarah make? 

2.  John needs to make banners for his classroom. Each banner will use 
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 feet of paper. If he has 
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 feet of paper on the roll, how many banners can he make, and how much paper (in feet) will be left? 

3.  A full serving of cheese weighs 
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 pound.  If you have 5 pounds of cheese, how many servings do you have? 

4.  Suzanna has one-half pound of candy.  If she shares her candy equally among three friends, then how much candy will each friend receive from Suzanna? 

5. Emily is making cookies.  If ¼ cup of sugar is 
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 of the recipe, then how much sugar does Emily need for a full recipe?  

Multiplication Arrays: Patio Tiles Task
A patio is 16 feet by 18 feet. 
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 of the tiles have been laid so far and 
[image: image21.wmf]6

16

of these have been mortared in place.  What part of the patio has been laid and mortared with tiles?  Use grid paper to represent the patio, and the laid and mortared tiles.

NAME:

Take a few moments to reflect on SMP’s connected to the content tasks we did today:

	Name of the task and related SMP’s
	Evidence for the chosen SMP’s

	
	


Jot down how you contributed to our shared community of professionals and what mathematical and/or pedagogical knowledge you are taking away from today:

SMP Qualities

SMP #1

1. Students try to figure out for themselves the meaning of a problem.

2. Students look for entry points to a problems solution.

3. Students analyze givens, constraints, relationships, and goals. 

4. Students make conjectures about the form and meaning of the solution.

5. Students plan a solution pathway. 

6. Students consider analogous problems.

7. Students try special cases.

8. Students try simpler forms of the original problem.

9. Students monitor and evaluate their progress and change course if necessary. 

10. Students draw diagrams or graphs of important features and relationships.  

11. Students search for regularity or trends. 

12. Students rely on using concrete objects or pictures to help conceptualize and solve a problem. 

13. Students check their answers to problems using a different method

14. Students continually ask themselves, "Does this make sense?" 

15. Students understand the approaches of others to solving complex problems and identify correspondences between different approaches.

16. Students do not give up after the first attempt.

SMP #2

1. Students make sense of quantities in problem situations. 

2. Students make sense of quantitative relationships in problem situations. 

3. Students are able to decontextualize—to abstract a given situation and represent it symbolically and manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents.

4. Students are able to contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. 

5. Students create a coherent representation of the problem at hand.

6. Students consider the units involved in the problem.

7. Students attend to the meaning of quantities, not just how to compute them. 

8. Students know and flexibly use different properties of operations and objects.

SMP #3

1. Students understand and use stated assumptions.

2. Students understand and use definitions.

3. Students understand and use previously established results in constructing arguments.

4. Students make conjectures.

5. Students build a logical progression of statements to explore the truth of their conjectures. 

6. Students are able to analyze situations by breaking them into cases.

7. Students can recognize and use counterexamples. 

8. Students justify their conclusions and communicate them to others.

9. Students respond intelligently and coherently to the arguments of others. 

10. Students reason inductively about data, making plausible arguments that take into account the context from which the data arose. 

11. Students are able to compare the effectiveness of two plausible arguments.

12. Students are able to distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in an argument—explain what it is. 

13. Students can construct arguments using concrete referents such as objects, drawings, diagrams, and actions. 

14. Students are able to determine domains to which an argument applies.

15. Students at all grades can listen or read the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

SMP #4

1. Students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

2. Students can write an addition equation to describe a situation. 

3. Students who can apply what they know are comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. 

4. Students are able to identify important quantities in a practical situation.

5. Students are able to map the relationships among quantities found in a problem using such tools as diagrams, two-way tables, graphs, flowcharts and formulas. 

6. Student can analyze quantitative relationships mathematically to draw conclusions. 

7. Students routinely interpret their mathematical results in the context of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

SMP #5

1. Students consider the available tools when solving a mathematical problem.

2. Students use things like pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software to help them solve a problem.

3. Students are sufficiently familiar with tools appropriate for their grade or course.

4. Students are able to make sound decisions about when each of these tools might be helpful, recognizing both the insight to be gained and their limitations. 

5. Students are able to detect possible errors by strategically using estimation and other mathematical knowledge. 

6. When making mathematical models, students know that technology can enable them to visualize the results of varying assumptions.

7. Students can utilize technology to explore consequences.

8. Students can utilize technology to compare predictions with data. 

9. Students at various grade levels are able to identify relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. 

10. Students are able to use technological tools to explore and deepen their understanding of concepts.

SMP #6

1. Students communicate mathematical ideas precisely to others.

2. Students use clear definitions in discussion with others and in their own reasoning.

3. Students state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. 

4. Students are careful about specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. 

5. Students calculate accurately and efficiently, express numerical answers with a degree of precision appropriate for the problem context. 

6. Students give carefully formulated explanations to each other. 

7. Students are able to examine claims and make explicit use of definitions.

SMP #7

1. Students look closely to discern a quantitative pattern.

2. Students look closely to discern a structure.

3. Students notice properties arise from operations (e.g. commutativity) or that shapes have qualities by which they can be organized.  

4. Students can step back for an overview and shift perspective. 

5. Students can see complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. 

SMP #8

1. Students notice if calculations are repeated.

2. Students look both for general methods and for shortcuts.

3. Students maintain oversight of the process when working on a problem.

4. Students attend to the details while working on a problem. 

5. Students continually evaluate the reasonableness of their intermediate results.
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