
Multiplication and Division of Whole Numbers
Solving problems involving division and relating it to multiplication while modeling the process using concrete, physical and visual representations and recording the process symbolically.
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How can I plan my lessons using the Backwards Approach?

Identify the outcomes to be learned

N4.4 Demonstrate an understanding of multiplication of whole numbers (2- or 3-digit by 1 – digit) by:
• modeling the distributive property
• using personal strategies for multiplication, with and without concrete materials
• using arrays to represent multiplication
• connecting concrete representations to symbolic representations
• estimating products
• solving problems.

N3.3 Demonstrate understanding of multiplication to 5 × 5 and the corresponding division statements including:
· representing and explaining using repeated addition or subtraction, equal grouping, and arrays
· creating and solving situational questions 
· modeling processes using concrete, physical, and visual representations, and recording the process symbolically
· relating multiplication and division.


Now that I have listed my outcome:
Determine how the learning will be observed

What will the children do to know that the learning has occurred?
[bookmark: _GoBack]What should children do to demonstrate the understanding of the mathematical concepts, skills, and big ideas?
What assessment tools will be the most suitable to provide evidence of student understanding?
How can I document the children’s learning?

Create your assessment tools before you create your lesson task.




Comments/ Where do I need to go with this student?






	Name: 
Date:

	Represents
Demonstrates an Understanding
	Explains
Uses proper math language

	

Repeat Addition





	
	

	

Equal Groups



	
	

	

Array



	
	



N3.3 Demonstrate understanding of multiplication to 5 × 5 and the corresponding division statements including:
· representing and explaining using repeated addition or subtraction, equal grouping, and arrays
· creating and solving situational questions 
· modeling processes using concrete, physical, and visual representations, and recording the process symbolically
· relating multiplication and division.
Plan the learning environment and instruction

What learning opportunities and experiences should I provide to promote the learning outcomes?
What will the learning environment look like?
What strategies do children use to access prior knowledge and continually communicate and represent understanding?
What teaching strategies and resources will I use?
How can I differentiate the lesson to challenge all students at their learning ability? How will I integrate technology, communication, mental math, reasoning, visualization, etc into this lesson?  (7 Processes) Look at your outcomes to see which of the processes you should be including.

Plan your lesson here:   What lesson format will you use?
 BEFORE-DURING-AFTER?   Math PODS?    ETC.

Before

Display 2 groups of four counters on the overhead projector.
Ask : Tell me what you know about these counters?
-students may say how many in total
- 2 groups of 4 
-2 equal groups…
Discuss equal groups
What addition sentence can you make for this picture?
(4+4=8)
What multiplication sentence?
2*4=8
Discuss equal groups, counters in each group, total numbers of counters.
Rearrange the counters into 2 rows of 4
How many equal rows are there?
How many counters in each row?
What is the total number of counters?
Discuss the multiplication sentence to describe the above.




During 
Introduce the problem. Have partners solve using base ten or counters.
Record work on graph paper
How can you also record your work symbolically?

Yesterday, I put some counters into equal groups. I cannot remember the groups, but I remember that there were 12 counters. 
What might the groups have been?



After

Have students share and discuss their findings.
Students can use the SMART board to show their work. Save pages for later use.





Assess student learning and follow up
What conclusions can be made from assessment information?
How effective have instructional strategies been?
What are the next steps for instruction?
How will the gaps in the development of understanding be addressed?
How will the children extend their learning?

Next Day: Mini lesson on ARRAYS
-100 Hungry Ants Lesson/ Problem

	
What might the missing numbers be?
  ?   X   ? = 12
How could you prove it using division?

Solve this in as many ways possible.








Entrance Slip:


Lesson #2
Lesson on Division- Grade 4
N3.3 Demonstrate understanding of multiplication to 5 × 5 and the corresponding division statements including:
· representing and explaining using repeated addition or subtraction, equal grouping, and arrays
· creating and solving situational questions 
· modeling processes using concrete, physical, and visual representations, and recording the process symbolically
· relating multiplication and division.

N4.4 Demonstrate an understanding of multiplication of whole numbers (2- or 3-digit by 1 – digit) by:
• modeling the distributive property
• using personal strategies for multiplication, with and without concrete materials
• using arrays to represent multiplication
• connecting concrete representations to symbolic representations
• estimating products
• solving problems.
N4.5 Demonstrate an understanding of division of whole numbers (1-digit divisor to 2-digit dividend) by:
• using personal strategies for dividing, with and without concrete materials
• estimating quotients
• explaining the results of dividing by 1
• solving problems involving division of whole numbers
• relating division to multiplication.
N5.2 Analyze models of, develop strategies for, and carry out multiplication of whole numbers.
N5.3 Demonstrate, with and without concrete materials, an understanding of division 
(3-digit by 1-digit) and interpret remainders to solve problems.
In grade 4 the curriculum outcomes are to demonstrate an understanding of whole numbers 1-digit divisor to 2-digit dividend. Therefore, the long division algorithm is not necessary rather understanding how multiplication is related to division.
For the purpose of this lesson, students will solve a problem involving multiplication of whole numbers using personal strategies with concrete manipulatives and model and record its related division fact.
Getting Started- Before
Have students sit in a large circle on the floor.
Tell students that they will be using manipulatives to model arrays as they arise in the story “One Hundred Hungry Ants”. Arrays are pictures of rows and columns that make it easier to count and arrange numbers.
This story is about an ant that is determined to help his friends get to a picnic faster by rearranging their line into a different array formation.
Read pages1-4
5-6   1 row of 100
7-10  2rows of 50
11-14  4 rows of 25
15-18  5 rows of 20
19-end  10 rows of 10
· Let’s talk about how the ants get reorganized. When the littlest ant interrupted them the first time, how many rows did they get into?
· Show the array to represent the action 1*100 and 2*50
· Who can explain why my multiplication sentence describes how the ants started and what happened when they reorganized?
· Raise your hand if you remember how many ants were in each row when there were 4 rows?
· Show the array 4*25 
What multiplication sentence can I write beside this array?
· Point to the arrays “The littlest ant organized the one hundred ants first into 2 rows and then 4 rows… Why didn’t he ask to get into 3 rows?
· 33*3=99   33*3+1=100
· What if the ant wanted the three rows to have the same number or equal number of ants? Would it work?
· So what happened in the story next? The ants got into 5 rows 5*20 Display the array and ask what multiplication sentence can be written.
· Then they got into 10 rows of10. Display the array and ask questions.
· Why didn’t they get into rows of 6? 7? 8?

During
	You and a partner are going to investigate how ______ants might be organized into different numbers of rows, each with equal number of ants. I want you to organize your work just as we did together showing the array and multiplication sentences. 




After
Have 3-4 groups share their strategies/solutions. Try and choose groups that solved in different ways from each other. It is most effective if you begin with the simplest strategy and proceed to the more complex after.
Reflect and Connect: Summarize the strategies that were used. 
During the “explore” activity, take photos of student’s solutions and strategies that they used to solve/ prove. These can be used on another day to journal write and have students write to explain their peers strategy to solve the problem.


What multiplication sentences could we write for each array?
What division questions could we write?
How are multiplication and division related?

During:
Today you will be solving a problem that you will solve using arrays. You will also record your work symbolically using the related multiplication and division statements.
Instead of ants being arranged in different formation you will be arranging children into equal groups at a party.
(Story problems and problem situations that help students to better understand the four operations. These problems allow them to see the different situations that can be represented using the same operation and the same numbers.)
This problem below illustrates two different division situations: 
How many groups? (partitioning) 
There are 21 children in Lisa's party. If the children break into groups of three for a game, how many groups will there be? 
(This problem could be represented by an equation such as:   21 ÷ 3 = ?    or     3 x ? = 21)
How many in each group? (sharing) 
There are 21 children at Lisa's party. There are three small tables for the children to sit at. How many children will be at each table? 
This problem could be represented by either of the above equations as well. However, each answer will represent a different outcome depending on the situation. In the first example, there will be 7 groups of 3 children; in the second, 3 tables of 7 children
Multiplication and division are related operations. Both involve two factors and the multiple created by multiplying those two factors. For example, here is a set of linked multiplication and division relationships
You can easily differentiate the problem by changing the numbers related.
How many groups? (partitioning) 
There are 45 children in Lisa's party. If the children break into groups of five for a game, how many groups will there be? 
(This problem could be represented by an equation such as:   45 ÷ 5 = ?    or     5 x ? = 45)
How many in each group? (sharing) 
There are 45 children at Lisa's party. There are five tables for the children to sit at. How many children will be at each table? 
-------------------------------------------
This is a different way to present a problem. This is more open ended with more than one answer.
How many groups? (partitioning) 
There are 24 children in Lisa's party. If the children break into equal groups for a game, how many different groups could there be? 
(This problem could be represented by many different equations) 

-------------------------------------------------
There are 120 children in Lisa's party. If the children break into groups of five for a game, how many groups will there be? 
What other equal groups could they break into?


Walk around and listen to the groups work. Observe their thinking strategies and how they represent their work. Probe student’s thinking by asking questions: Where can you show your thinking using the manipulatives? Where have you represented the children using arrays? Is there another way you can answer this question?

After-
Have 3-4 groups share their strategies/solutions. Try and choose groups that solved in different ways from each other. It is most effective if you begin with the simplest strategy and proceed to the more complex after.
Reflect and Connect: Summarize the strategies that were used. 
During the “explore” activity, take photos of student’s solutions and strategies that they used to solve/ prove. These can be used on another day to journal write and have students write to explain their peers strategy to solve the problem.






Other:
Multiplication and division are related operations. Both involve two factors and the multiple created by multiplying those two factors. For example, here is a set of linked multiplication and division relationships:
	8 x 3 = 24
24 ÷ 8 = 3
	3 x 8 = 24 
24 ÷ 3 = 8


· Mathematics educators call all of these "multiplicative" situations because they all involve the relationship of factors and multiples. Many problem situations that your students will encounter can be described by either multiplication or division. For example: 
· "I bought a package of 24 treats for my dog. If I give her 3 treats every day, how many days will this package last?"
· The elements of this problem are: 24 treats, 3 treats per day, and a number of days to be determined. This problem could be written in standard notation as either division or multiplication: 
· 24 ÷ 3 = 8 or 3 x ____ = 24 
· Game 1: Multiplication Pairs. Players lay out the Array Cards with some facing dimensions up, some facing totals up. Player 1 chooses and points to an Array Card. If the dimensions are showing the player gives the total; if the total is showing the player names the dimensions. If the answer is correct, Player 1 takes this Array Card. Play continues until all Array Cards have been picked up. 
· Game 2: Count and Compare. This game is basically the equivalent of the familiar card game, War. Deal out all the Array Cards, totals face down. Players compare their top Array Card (still total side down) to see which is larger (has the most squares), without counting by 1's. The player with the larger array takes the cards.

Game 3: Small Array/Big Array. This "game encourages students to build a larger array from two or three smaller arrays... creating a concrete model for how a multiplication situation such as 7 X 9 can be pulled apart into smaller, more manageable components, such as 3 X 9 and 4 X 9." (Page 28, Arrays and Shares.)









	I am thinking of a multiplication question:
It is a multiple of 4. 
The product is greater than 30 and less than 40.
The sum of the digits in the product is 5. 
What is my question?



4,8,12,16,20,24,28,32…

______ * ______= greater than 30 but less than 40 sum of digits is 5
                               14   23   32   41  50
Now I know the product is 32. What is the question?
8*4
--------------------------------------------------------------------------------------------
	I am thinking of a multiplication question:
The product (answer) is greater than 20 but less than 40.
The sum of the factors is 11.
The difference of the factors is 1.
What is my question?


3+8  4+7  5+6
5*6=30                    What is 5*6?

[image: ] 
Sample Journal but for grade 4 have  1-digit divisor to 2-digit dividend.
Lesson on Division- Grade 4
N3.3 Demonstrate understanding of multiplication to 5 × 5 and the corresponding division statements including:
· representing and explaining using repeated addition or subtraction, equal grouping, and arrays
· creating and solving situational questions 
· modeling processes using concrete, physical, and visual representations, and recording the process symbolically
· relating multiplication and division.

N4.5 Demonstrate an understanding of division of whole numbers (1-digit divisor to 2-digit dividend) by:
• using personal strategies for dividing, with and without concrete materials
• estimating quotients
• explaining the results of dividing by 1
• solving problems involving division of whole numbers
• relating division to multiplication.
N5.2 Analyze models of, develop strategies for, and carry out multiplication of whole numbers.
N5.3 Demonstrate, with and without concrete materials, an understanding of division 
(3-digit by 1-digit) and interpret remainders to solve problems.
In grade 4 the curriculum outcomes are to demonstrate an understanding of whole numbers 1-digit divisor to 2-digit dividend. Therefore, the long division algorithm is not necessary rather understanding how multiplication is related to division.
For the purpose of this lesson, students will solve a problem involving division of whole numbers using personal strategies with concrete manipulatives.

Getting Started- Before
Present the following situation or story to the class:
My aunt teaches kindergarten in Prince Albert and recently had a fundraiser. The school was fundraising to buy board games for all of the classrooms so the students would have something to play with during indoor recess. 
She was in charge of organizing the fundraiser and collecting the money. After counting the money she found that $320.00 had been raised for buying board games.
My aunt called me last night and asked if this grade 4 class could help them out with a problem she is having. Since she teaches Kindergarten, she thought it would be too hard for them to help.

She needs to figure out how much money each classroom in the school should get so that the money is given out evenly. She told me that there are 8 classrooms in her school. My auntie’s class wants to buy a board game called Dice Mice. She found it in the store and it costs $39.99. She is wondering if the class has enough to buy the game.

· What do you predict/ Do you think that there will be enough money for my auntie’s class to buy Dice Mice? If you think there will be enough give thumbs up sign, if not thumbs down sign.
· Remind the students of the problem and have them THINK PAIR SHARE ideas of how they could solve this problem.
· What do you need to find out?
· What is the important information?
· What tools can we use to help solve the problem?
· Clarify the task/ pairs/ materials/ all groups must be prepared to explain their strategy they used to solve the problem.
During: [image: ][image: ]
Walk around and listen to the groups work. Observe their thinking strategies and how they represent their work. Probe student’s thinking by asking questions: Where can you show your thinking on chart paper? Where have you represented the amount of money each class is getting? Is there another way you can answer this question?
· Some students may represent their work using the standard long division algorithm if they know it. Remind the students that they will have to explain their strategy and the numbers that represent the total amount of money and how much each class is getting. I f they do this algorithm encourage them to also solve it in a different way.


After-
Have 3-4 groups share their strategies/solutions. Try and choose groups that solved in different ways from each other. It is most effective if you begin with the simplest strategy and proceed to the more complex after.

Reflect and Connect: Summarize the strategies that were used. At this time if no one has presented the “standard” long division algorithms you can show them what it looks like and have students try and explain in their own words how you solved the problem.
During the “explore” activity, take photos of student’s solutions and strategies that they used to solve/ prove. These can be used on another day to journal write and have students write to explain their peers strategy to solve the problem.
[image: C:\Documents and Settings\Owner\My Documents\My Pictures\random pics\random pics 964.jpg][image: C:\Documents and Settings\Owner\My Documents\My Pictures\random pics\random pics 965.jpg]
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Take photos of student ‘thinking’ to be used for future lessons.
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You will need chart paper, markers, your
choice of concrete manipulative.
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39.99.
How much money does each classroom get?

Does my aunt have enough money to buy the board
game?

Represent all of your thinking. Be prepared to explain
your strategy that your group used to solve the
problem.




