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EVOLUTION OF MULTIPLICATION AND DIVISION 

Grade 1 Number Outcomes #2, 3, 7: 

Say the number sequence, 0 to 100, by: 
 2s to 20, forward starting at 0 
 5s and 10s to 100, forward starting at 0. [C, CN, ME, V] 

 
Demonstrate an understanding of counting by: 

 Using parts or equal groups to count sets. [C, CN, ME, R, V] 
 

Demonstrate, concretely and pictorially, how a given number can be represented by a 
variety of equal groups with and without singles. [C, R, V] 

Grade 2 Number Outcomes #2, 9, 10 

Say the number sequence from 0 to 100 by:  
 2s, 5s and 10s 

 
Demonstrate an understanding of addition (limited to 1 and 2-digit numerals) with 
answers to 100 and the corresponding subtraction by:  

 Using personal strategies for adding and subtracting with and without the support 
of manipulatives. [C, CN, ME, PS, R, V] 

 
Apply mental mathematics strategies, such as:   

 Using doubles  
 Making 10 

Examples: 

Skip Counting: Using blocks, show skip counting by 2’s, 5’s, 10’s (grade 1 stop here), 
3’s, 4’s 

Skip Counting: Using Cuisenaire rods, show skip counting by 2’s, 5’s, 10’s (grade 1 
stop here), 3’s, 4’s 

Repeated Addition: Using Cuisenaire rods, show repeated addition of 2’s, 5’s, 10’s, 3’s, 
4’s. How is this connected to skip counting? 

Power of Ten Activity: Using the Cuisenaire Rods, show all the pairs of numbers to 
make 10 and then match the colours to the numbers (example: white+blue = orange, 
1+9=10). Once students have explored this they do the following partner activity: 

Student 1: chooses a colour and student 2 must determine its partner and say the 
number sentence and record it (you may choose to give them the stems to reduce the 
amount of writing involved, for example:   _____ + _______ =10).  
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Student 2: repeat the steps above with the other student choosing the starting number 
(rod). Once they have taken turns and all the colours have been paired, you could ask 
them: which ones did you find easiest and which ones were the most difficult? (this is 
formative assessment for you). 

Groups Of: Start exploring groups of within a given number. For example: Using 20 
blocks, how many groups of 10 can you make? How many groups of 5 can you make? 
How many groups of 4 can we make? How many groups of 3 can we make? How many 
are left over or can we make the whole number just using groups? This can be done 
throughout the year as an activity using different numbers. The idea is to get students 
understanding how numbers can organized into groups. 

WHY? 

Having a super strong foundation in addition will be the most useful prerequisite skill for 
multiplication. Multiplication is repeated addition or groups of numbers. Skip counting 
from 0 is really just multiplication. Using the blocks first will help students who are still 
counting but will also show what they are doing. Using the concrete materials will 
reinforce the pattern that they will learn. Our brains are natural pattern finders, so 
students might be able to recite skip counting by 2’s before they actually understand 
what they are doing. Using the Cuisenaire Rods is another way to achieve this but will 
be more difficult because the blocks represent a number that isn’t immediately obvious. 
For example the yellow rod is 5 but to a grade 1 student it might just look like just one 
block at first. First allow for students to explore the rods and label them (starting with 
white =1, red = 2, etc.). Once students have become familiar with the rods, you can use 
them for addition and skip counting as this represents multiplication. 5+5+5+5 = will be 
the same as 4 x 5 or 4 groups of 5. Using the manipulatives like this in grades 1 &2 also 
help students to transition into multiplication in grade 3 as they have really already 
learned this, just in the form of repeated addition rather than multiplication. If they can 
already use the blocks and Cuisenaire rods as tools, they can focus on the math (rather 
than how to use the models). Starting to discuss groups of also prepares students for 
multiplication. It also helps them build their number sense and flexibility of thinking as 
they understand that 20 (for example) can be made up of all sorts of groups of different 
sizes and sometimes we can make an exact number of groups and sometimes we have 
some groups and then some extras. Learning how to manipulate the numbers concretely 
at this level can help tremendously when they move into more formal multiplication and 
division. Partner talk is also really important as students explore the math concepts as 
this will help them develop their reasoning skills and make them feel more comfortable 
and confident in their abilities. Doubling and halving strategies from an early age also will 
be very helpful later on. These can be explored for patterns and connections too! 

Grade 3 Number Outcomes #11, 12: 
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Demonstrate an understanding of multiplication to 5 × 5 by:  
 Representing and explaining multiplication using equal grouping and arrays 
 Creating and solving problems in context that involve multiplication 
 Modeling multiplication using concrete and visual representations, and recording 

the process symbolically 
 Relating multiplication to repeated addition 
 Relating multiplication to division. 

[C, CN, PS, R] 

Say the number sequence forward and backward from 0 to 1000 by:  
 5s, 10s, or 100s, starting at 0  
 3s using starting points that are multiples of 3   
 4s using starting points that are multiples of 4  
 25s, using starting points that are multiples of 25[C, CN, ME] 

 

Demonstrate an understanding of division by: 

 Representing and explaining division using equal sharing and equal grouping 
 Creating and solving problems in context that involve equal sharing and equal 

grouping 
 Modeling equal sharing and equal grouping using concrete and visual 

representations, and recording the process symbolically 
 Relating division to repeated subtraction 
 Relating division to multiplication (limited to division related to multiplication facts 

up to 5 x 5)  [C, CN, PS, R] 

Examples: 

Multiplication with Base 10 Blocks: using base 10 blocks make 3 groups of 4, how 
many blocks do you have altogether? How can you solve this other than counting every 
single block? Now make your 3 groups of 4 into a rectangle (3 rows of 4) and tell me 
how many blocks there are? 

Multiplication with Cuisenaire Rods and Ruler: Show multiplication facts, such as 5 x 
4 using rods and a ruler (each rod is measured in cm). Students can line up the rods on 
the ruler and determine the solution. This works great for products to 30 using a 
standard ruler. 

Equal Sharing:  20 cupcakes are divided equally among 5 students. Show this problem 
using blocks and solve for how many cupcakes each students receives. 
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Equal Grouping: 20 cupcakes are divided so that 5 cupcakes are given to each 
student. Show this problem using blocks and solve for how many students receive 
cupcakes. 

Fact Families: Using the Cuisenaire Rods, create fact families for each coloured rod 
and record them. For example: using the orange rod – you can see that white, red, and 
yellow fit in. So, 2 x 5 = 10, 5 x 2 = 10, 1 x 10 = 10 and 10 x 1 = 10. Discuss what 
patterns you notice. 

Differentiated Task: Two numbers have been multiplied and the answer is between 15-
25, what could the numbers be? Show as many as you can find. 

Differentiated Task: Using 12 blocks, show how many arrangements (arrays) you can 
make and record what you did using symbols (2 x 6). 

Journal: Write to explain how to multiply two numbers. Use an example and a picture in 
your explanation. Also include a story problem that would be solved by your example. 

 

 

 

WHY? 

Research shows that students learn first at a concrete level, followed by the pictorial 
level and finally the symbolic level. Using blocks is concrete, drawing groups or blocks is 
pictorial and showing the fact with numbers (20÷5=4) is symbolic. We want students to 
be fluent in their basic multiplication and division facts but before this learning can be 
sent into long- term memory, students must first find meaning in the knowledge we are 
asking them to learn- this is why we use in-context problems. It states in the IRP’s 
“learning through problem solving should be the focus of mathematics at all grade levels” 
(p.19, K-7 IRP). For students at this age the cupcake example is easier for their brain to 
comprehend than the symbolic. Sometimes teachers think that the symbolic is easier for 
students because it doesn’t require reading but research shows us that the context is 
very important for understanding. Secondly, students must understand the procedure or 
process- this is why we use manipulatives so that they are physically required to 
multiply, and divide the numbers by equal sharing or by equal grouping. This is also why 
we like to have them partner-talk or write about their understanding.  A good way to see 
if your students really understand this concept is to give them a fact (4 x 3) and ask them 
to create a story problem that matches the fact. If students can’t tell you WHY, then they 
don’t have conceptual understanding. Finally, after, and only after students have formed 
meaning and understanding, they need to practice enough to transfer this learning into 
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long term memory. This is different for every student and can be supported by revisiting 
the concepts you teach throughout the year. This can be done by relating the concept to 
new concepts (making connections) or by simply spending a few minutes each week 
revisiting previous concepts. If you teach GRADE 4, you can revisit multiplication and 
division when you do areas of rectangles. Students who have fluency in addition will also 
find multiplication easier to perform so ensuring they are adding using flexible strategies 
is important in grades 3 and 4 

Grade 4 Number Outcomes #4,5,6: 

Explain the properties of 0 and 1 for multiplication and the property of 1 for division. 
[C, CN, R] 
 
Describe and apply mental mathematics strategies, such as:  

 Skip counting from a known fact using doubling or halving  
 Using doubling or halving and adding or subtracting one more group  
 Using patterns in the 9s facts 
 Using repeated doubling to determine basic multiplication facts to 9 × 9 and related 

division facts. [C, CN, ME, PS, R] 
  
Demonstrate an understanding of multiplication (2- or 3-digit by 1-digit) to solve 
problems by: 

 Using personal strategies for multiplication with and without concrete materials 
 Using arrays to represent multiplication 
 Connecting concrete representations to symbolic representations 
 Estimating products. [C, CN, ME, PS, R, V] 

 

 

 

Examples: 

Zero and One Properties: Show, using base 10 blocks (or any object) zero groups of 
something or groups of zero and 1 group of 2, 1 group of 7, etc.  Ask students to 
generalize what happens when we make zero groups and 1 group of any value. 

Multiplication Strategies: using blocks or pictures so that students can develop 
strategies for the more difficult facts. Example: 7 groups of any number can be thought 
of as 5 groups plus another 2 groups (because students find 5’s and 2’s easier, this is an 
effective strategy BUT ONLY IF THEY CAN MAKE SENSE OF IT).  
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Start with 3, now double 3, double it again, and double it one more time. Now, using 
numbers write the facts that are represented by this repeated doubling. What ‘facts’ can 
be found by doubling? 

How could we use the knowledge that 4 x 7 = 28 to find 8 x 7. 

Multiplication with Cuisenaire Rods and Ruler: Show multiplication facts, such as 5 x 
4 using rods and a ruler (each rod is measured in cm). Students can line up the rods on 
the ruler and determine the solution. For products larger than 30, you could use a meter 
stick (and combine two desks). This is a great way to not only demonstrate multiplication 
but also as a visual and how it relates to measurement. 

 

Multi-Digit Multiplication: Using base 10 blocks show 1 group of 23, now show 4 
groups of 23 and determine the value of the “sticks” (10’s) and the value of the tinies 
(1’s) and find the total amount. Try several more examples using the blocks and then 
start working on developing a pictorial representation of this: 

 

 

 

 

 

Differentiated Task: Two numbers have been multiplied and the answer is between 60-
100, what could the numbers be? Show as many as you can find. Is there a pattern?  

Differentiated Task: Using 20 blocks, show how many rectangles you can make and 
record your solutions as multiplications (ex: 4 x 5).  

Journal: Write to explain how to multiply two numbers. Use an example and a picture in 
your explanation. Also include a story problem that would be solved by your example. 

Grade 4 Number Outcome #7: 

4	

20	 3

4	groups	of	20	=	80	 4	groups	of	3	=	12	
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Demonstrate an understanding of division (1 digit divisor and up to 2 digit dividend) to 
solve problems by: 

 Using personal strategies for dividing with and without concrete materials 
 Estimating quotients 
 Relating division to multiplication 

Processes: C, CN, ME, PS, R, V 

Examples: 

Equal Sharing: 6 students raking leaves earned $84. How much does each student 
earn if they split the money equally? 

Equal Grouping: $84 was earned by raking leaves. If students charged $6 per yard, 
how many yards did they rake? 

Area Model: A building has an area of 84 m2 and one side is 6m. What is the other side 
length? 

Differentiated Task: Jake has between $50 - $65 and is going to share it with some 
friends. How much money could each friend get? Show as many solutions as you can. 

Journal: Write to explain how to divide two numbers. Use an example and a picture in 
your explanation. Also include a story problem that would be solved by your example. 
Finally, describe how multiplication is connected to division. 

WHY? 

Ideally, students can recall all of the 12 x 12 facts within a few seconds each or have 
them committed to memory; however, this only really helps students in the long run if 
they first understand what multiplication means and how to find the products. This way 
they can then use their understanding of multiplication to apply it to larger numbers 
(single digit multiplied by multi-digit numbers). Strategies are vital for those students who 
cannot commit all the facts to memory (see why this is so challenging for many in “How 
the Brain Learns Mathematics” by David Sousa). Strategies are wonderful for all 
students as even those that can memorize their facts will benefit as strategies build the 
foundational skills for algebra (If students think of 12 x 6 as 10 groups of 6 + 2 groups of 
6, then when they get to 10x+ 2x they will already have practiced this skill with whole 
numbers and so the algebraic version won’t be so mysterious to them). It is really 
important for building NUMBER SENSE to ensure that when we teach single digit by 
double-digit multiplication that we use the NUMBERS not the digits. For example: 6 x 78 
is 6 groups of 70 and 6 groups of 8. When we teach 6 x 70 we can use the base 10 
blocks to help students to see that it is related to 6 x 7 but just 10 times greater because 
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we are using 6 groups of “sticks” rather than 6 groups of “tinies”. Avoid rules like “ignore 
the zero multiply and then add the zero back on” as this limits number sense and ignores 
place value. If you use the actual numbers, students are also building their 
understanding of place value, which will help them when they start to work with 
decimals. 

There has been a lot of controversy over the use of the traditional long division 
algorithm. Notice that it is not in the curriculum at all, and technology is expected to be 
used for multi-digit divisors. The long division procedure is the most difficult algorithm to 
teach conceptually and many students (and adults) are repeatedly taught the algorithm 
and never seem to be able to remember or understand it. Using the base 10 blocks and 
tweaking the procedure so that it becomes a process that students can better 
understand conceptually is a way of approaching this concept. This is what they do in 
countries like Singapore. Traditional algorithms are used only after an extended period 
of time is devoted to understanding the concept of division and how the algorithm works 
conceptually. Other countries have been doing research around the use of the partial 
quotient or repeated subtraction method and are finding much more success with this as 
it requires less complex mental processes (such as finding the limit). The more ways our 
students can approach problems, the more flexible they will become and the stronger 
problem solvers they will become. As mentioned above, the reason this algorithm is so 
widely forgotten is due to the fact that many students do not understand it or find 
meaning in it. The Area Model is a great way of working with division as well as it is 
pictorial, and it connects nicely with multiplication, shows the relationship between 
multiplication and division, it explains factors beautifully and it can be used throughout 
the curriculum up to grade 10 when students multiply binomials (x+2)(x-3). If we used 
the area model throughout grades 4-10, students would certainly have the time to 
understand it. The research on memory retention claim the following help students to 
remember: engaging students attention, activating prior knowledge, actively involving 
students in the learning process so that they construct meaning, demonstration of 
understanding. Notice that these are directly linked to the processes in the IRP’s: 
Communication (C), Connections (CN), Mental math and Estimation (ME), Problem 
Solving (PS), Reasoning (R), Technology (T), Visualization (V).  

 
Grade 5 Number Outcome #3,4,5: 

Apply mental mathematics strategies and number properties, such as: 
 Skip counting from a known fact  
 Using doubling or halving 
 Using patterns in the 9s facts  
 Using repeated doubling or halving to determine answers for basic multiplication 

facts to 81 and related division facts. [C, CN, ME, R, V] 
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Apply mental mathematics strategies for multiplication such as: 

 Annexing then adding zero 
 Halving and doubling 
 Using the distributive property [C, ME, R] 

Demonstrate an understanding of multiplication (2-digit by 2-digit) to solve problems. [C, 
CN, PS, V] 

Grade 5 Number Outcome #6 

Demonstrate, with and without concrete materials, an understanding of division (3-digit 
by 1 digit) and interpret the remainders to solve problems. 

 Processes: C, CN, PS 

Examples: 

Distributive Property: Using the “box” method of multiplication (see example in grade 4 
section) is the distributive property. It can be expanded to solve for 2-digit by 2-digit 
multiplication: 

Ways of multiplying double digit with meaning: 

Box:     Area Model: 

 

 

 

Distributive Property: 

(10 + 2) x (10 + 5) = (10 x 10) + (10 x 5) + (2 x 10) + (2 x 5) 

Traditional with Meaning: 

 

 

 

 

100 20 

50 10 

10									2	
10					

		5	
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Equal Sharing: Henry has 387 jellybeans and is dividing them up between 4 friends 
equally. Show how many each friend will get. Explain the meaning of the remainder if 
there is one. (Traditional with MEANING) 

Equal Grouping: Henry has 387 jellybeans and is going to give 4 jellybeans to each 
student. Show how many students will get 4 jellybeans. Explain the meaning of the 
remainder if there is one. (Partial quotient) 

Area Model: A rectangular parcel of land is 387m2 and one side length is 4m. What is 
the other side length? Why is this an odd-shaped lot of land? If you owned it, what would 
you do with it? 

Differentiated Task: Two two-digit numbers have been multiplied and the answer is 
between 400-600, what could the numbers be? Show as many as you can find. 

Differentiated Task: Two two-digit numbers have been multiplied and the answer is 
between 1400-1600, what could the numbers be? What was your strategy? How many 
solutions do you think there are? Can you find at least 3?  

Journal: Write to explain how to multiply two two-digit numbers. Use an example and a 
picture in your explanation. Also include a story problem that would be solved by your 
example. Describe how two-digit multiplication is similar and different to multiplying by a 
single digit. 

WHY? 

I want to touch on estimation at this point. It is just as useful, if not more useful, for 
students to be able to estimate a product or a quotient such as the examples above 
rather than be able to do the paper and pencil calculation. With the access to technology 
that we have, we want our students to be able to perform higher order mathematics, 
rather than only focusing on procedural fluency (as was done post-industrial revolution). 
Brain research tells us that two totally different parts of the brain are used when we are 
finding the exact answers versus estimates. “Exact calculations primarily activate 
language areas in the left frontal lobe, where verbal representations of numbers are 
processed. During approximate calculations, the greatest activation was in the two 
parietal lobes that house number sense and support spatial reasoning”(Sousa, 2008, 
p.45). When we require students to first estimate and then solve exactly we are also 
teaching them the importance of checking for reasonableness. If their solution is 
completely different from the estimate, they can do some more work to determine where 
they went wrong and thus making meaning of their solution. It is also valuable to 
remember here that we are multiplying and dividing NUMBERS not digits (as is done in 
traditional algorithms). 
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Mathematical Processes: 

These are becoming the highlight in the next curriculum because they are actually more 
important than the actual content. It is through these processes that mathematics is 
understood and applied. Using these daily will help your students to understand why the 
math works, when to use it, how to use it and they build number sense, increase 
engagement and improve achievement. The IRP’s give a good explanation of each but 
here they are in a nutshell: 

C = Communication – Gone are the days of silent desks in rows in math classes. 
Students need time to talk through their understanding and reasoning in order to make 
sense of the math. This is a crucial process that can be achieved through frequent 
structured partner talk, group work and written journals. 

CN = Connections – The more connections students can make to previous learning, the 
stronger the new learning becomes. This also helps them to see math as a series of 
connections (which it is!) rather than a set of rules or procedures that are discreet. 

ME = Mental Math and Estimation – A very valuable life skill and this builds number 
sense, fluency, flexibility of thinking and confidence. Both should be done regularly (for 
students that have working memory issues, mental math can be scaffolded by writing 
down the parts to ‘hold’ the learning – for example: 4 x 53, we want students to be able 
to compute 4 x 50 = 200 and 4 x 3 = 12 so 4 x 53 = 212 but for those with working 
memory difficulties they can write down the 200 + 12) 

PS = Problem Solving. Ideally most of the math curriculum is taught through problem 
solving (this doesn’t just mean word problems but rather it’s the approach we take- 
allowing students to explore and discover procedures and patterns for themselves). 
Another valuable life skill. 

R = Reasoning. Students who are talking through their justifications and explaining the 
meaning of the math they are doing are reasoning. This is another life skill. The 
reasoning builds confidence and increases problem solving skills. 

T= Technology. To be used when the computations are not the learning outcome. 
Technology can also be used to illustrate math concepts (Geometer’s sketchpad), find 
patterns, test theories, solve problems, examine relationships, etc. 

V= Visualization. This is working with mathematics in a visual way, whether it’s 
visualizing a number concept or examining geometry or measurement. 
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Here are some websites that have good games/activities, problem solving, or nice 
pictorial worksheets: 

http://www.nctm.org/uploadedFiles/Conferences/Annual_Meetings/pdfs_for_jumpstarts/
SarahNSarahElem.pdf - some good games and information for K-5  
 
http://nrich.maths.org/teacher-primary - great problems for students to work on 
throughout the year 
 
http://www.nurturedbylove.ca/resources/cuisenairebook.pdf - I have tried a few of these 
with good success – mostly games using the Cuisenaire rods 
 
http://www.sahomeschooling.co.za/about/articles/cuisenaire.htm - some good ideas and 
information about Cuisenaire Rods 

www.commoncoresheets.com  - this is great for pictorial worksheets 

www.youcubed.org - this has a lot of valuable information and some problems that can 
be used in the classroom.  

My own site: www.educatingnow.com - has video tutorials for teachers grade 4-8 on how 
to teach using the manipulatives as well as lesson plans. 

 

 

 

 

 

 


