
 

Making Arrays 
 

Overview of activity 

This activity provides pupils with opportunities to build and create arrays to better understand 

concepts related to multiplication and division. 

 

Resources required 

You can be as creative as you like with this activity. Here are some suggestions:  

Materials Number generation 

● Blank 100 square and counters 

● Peg board and pegs 

● Numicon baseboard and numicon pegs 

● Counters on a desk - you could draw a grid 

with a white board marker as a guide.  

● Peg board and elastic bandsOthello board 

and counters 

● Cuisenaire rods 

● Abacus (for multiplication, the abacus 

arranged like the picture is probably the 

most helpful) 

● Happy Hundreds Square (free download 

from NZ material masters) 

● 2 dice with spots 1-6 (these can be 

adapted e.g. 1-10 dice or a 1-6 dice + a 

dice with e.g. 2, 5 and 10 written on it. 

This will allow you to tailor the activity to 

suit different levels) 

● Or, a deck of playing cards with only the 

number range that you want the pupils to 

focus on available. 

● Or, a pack of numeral cards with only the 

number range you want the pupils to focus 

on available. 

 

Moving from concrete to abstract 

Concrete: 
● For each number range and concept, it is best to start out with materials that you are able to 

count and separate in ones so pupils can understand the concepts more easily. 

● You may then like to explore using items such as Cuisennaire rods. 

Remember to include a screening phase so pupils develop the ability to visualise the materials 

mentally. 

 

Pictorial representations: 

Within each number range, gradually move from concrete to increasingly abstract pictorial 

representations e.g. 

 

 

It would be recommended to repeat this process for each new number range e.g. 2 digit x 1 digit 

then 2 digit x 2 digit etc.  

 
 

Highland Numeracy and Maths 
Last Updated 06.09.19 

https://nzmaths.co.nz/sites/default/files/Numeracy/2007matmas/Bk6/MM%206_5.pdf
https://nzmaths.co.nz/sites/default/files/Numeracy/2007matmas/Bk6/MM%206_5.pdf


 

Making Arrays - Starting Out 
 

Focus: 

Initially, the focus may just be on making groups (in the form of an array) to begin to develop an 

understanding of multiplication. 

 

How to play: 

● Player 1 throws the dice and then makes the array.  

● Player 2 calculates the product of the two numbers (strategies for calculating the total may 

vary depending on pupils stage of development e.g. counting in ones, repeated addition, 

using known facts and repeated addition, splitting the numbers additively, splitting the 

numbers multiplicatively… more details on the last two in later activities).  

● Then switch roles with Player 2 throwing the dice and creating the array and Player 1 

calculating the product and describing (and recording) their strategy. 

OR 

● Both players can create the array at the same time and discuss and record their strategies 

together. 

 

Pupils could be encouraged to create number stories to match the dice 

and the product of the two numbers. 

 

E.g. There were 2 rows of cars and 4 cars in each row.  

 

The image shows a variety of resources used to create the array 2 x 4 

 
Extension: 

This activity could be extended through the teacher expanding the questonning or through pupils 

making observations.  Examples of a variety of expansions are outlined below: 

 

The Commutative Property: 

The commutative property of multiplication states that two numbers can be multiplied in either 

order without changing the result. 

 

Encourage pupils to make observations and record equations that help them make sense of, prove 

and develop understanding of the commutative property of multiplication.
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The relationship between multiplication and division: 

 

● Ask pupils if they can see a way of dividing the array into equal groups. 

● Can they record a number sentence for this? 

● Can they find a different way of dividing the array into equal groups? 

● Explore the difference between sharing and grouping e.g.  

Sharing:  

20 shared between 5 people therefore each person getting 4 each OR 

20 shared between 4 people therefore each person getting 5 each. 

Grouping:  

20 put into groups of 4 therefore creating 5 equal groups (e.g. sweets in party bags) 

20 put into groups of 5 therefore creating 4 equal groups. 

 

This could be extended with follow up questions such as… would you rather share this 

amount between 4 people or 5 people and why? 
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Making Arrays - Exploring strategies and more relationships 

 
There are a number of different strategies that it is useful for the pupils to explore depending on the 

stage they are at: 

 

Counting strategies: Pupils will generally count the items one by one. 

Initial part-whole strategies e.g. 4 x 6: 

- Repeated addition/subtraction (e.g. 4 + 4 + 4 + 4 + 4 + 4 = 24) 

- Repeated addition/subtraction and known facts (e.g. 4 + 4 = 8; 8 + 8 + 8 = 24)  

- Known facts and repeated addition (e.g. 4 x 5 = 20, 20 + 4 = 24) 

- Known facts e.g. simple doubles and halves (e.g. I know 2 x 6 = 12 so 4 x 6 = 24) 

 

Developing part-whole additive strategies - using the distributive property: 

- Known facts by splitting factors additively (by addition) and using multiplication facts they 

already know (e.g. 6 x 7 could be calculated as 6 x 5 = 30 and 6 x 2 = 12 giving a total of 42) 

 

  

Pupils can later move into more abstract representations of this (see images below).  The image on 

the left was created using a ‘Partial Product’ tool on the Math Learning Centre. 
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Developing part-whole multiplicative strategies - using the associative property: 

- Known facts by splitting factors multiplicatively e.g. 6 x 6… because 6 is made up of 2 lots of 

3, this could be solved as (6 x 2) x 3: 6 x 2 = 12 and 12 x 3 = 36 OR (6 x 3) x 2: 6 x 3 = 18 and 

18 x 2 = 36. 

These ideas are related to: doubling and halving e.g. 6 x 6 = 12 x 3 

Trebling and thirding e.g. 6 x 6 = 18 x 2 

 

 
 
An alternative way to represent the doubling and halving nature of this in a visual could be as in the 

diagram below: 
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An alternative way to represent the trebling and thirding nature of this in a visual could be as in the 

diagram below: 

 

 
Additional extension to make links with division: 

Challenge pupils to come up with other examples where they can use relationships such as doubling 

and halving to solve multiplication problems. 

 

Extend this further by asking them to explore how this would relate to division  

E.g. 36 ÷ 12…  

● How could you visually show this as 36 ÷ 3 ÷ 4…  

● Does this make the problem easier?  

● How does this work? 

● How does the 3 and the 4 relate to the original problem? 

● Could you divide it any other way?  (E.g. 36  ÷ 2 ÷ 6) 
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Making Arrays - Two Digit x One Digit Multiplication 

 
How to play: 

Player 1 - Roll a 1 - 6 dice (or 1-9 dice) + turn over a card (cards available will depend on range being 

targeted) 

Player 2 - Create the array (using Cuisenaire rods) that would be produced by multiplying the two 

numbers together. 

Player 1 and 2 - Discuss strategies for solving the problem.  Represent this in an equation.  Could also 

create a visual for this. 

 

Switch roles and create another array. 
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Making Arrays - Two Digit x Two Digit Multiplication 

 

How to play: 

Player 1 - Turn over a card from each pile (cards available will depend on range being targeted). 

Player 2 - Create the array (using Cuisenaire rods) that would be produced by multiplying the two 

numbers together. 

Player 1 and 2 - Discuss strategies for solving the problem.  Represent this in an equation.  Create a 

visual for this. 

 

Switch roles and create another array. 

    
Extension: 

Making the connection to the expanded form of the standard algorithm for multiplication: 

      

 

Making the connection to the contracted form of the standard algorithm for multiplication 

Ensure that particular attention is paid to supporting students to understand why some parts are 

multiplied and other parts are added.  Using the ‘area model’ representation for multiplication can 

help to make this link.  
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Making Arrays - Exploring Factors 

 
How to play: 

● Player 1 rolls two dice and creates the array for the product of those numbers and works out 

the product. 

● Both players then work either competitively or collaboratively to reorganise the original 

array into alternative arrays with the same product. 

● Record the number sentences for each array. 

● Record all the factors of the number. 

 

Competitive aim: After rolling the dice and creating the original array, partners compete against one 

another to create all the other possible arrays and record the number sentences for these and then 

write down all the factors of the product. 

 

Collaborative aim: After rolling the dice and creating the original array, partners work together to 

create all the other possible arrays and record the number sentences for these and then write down 

all the factors of the product. 

 
 
 
 

Further questioning/exploration:  

● What is the connection between 

factors and multiplication? 

● What is the connection between 

factors and division? 

● Can you come up with a definition of 

what a factor is based on what is 

happening? 

● Can you come up with an example and 

a non-example of a factor? 

● Do some numbers have more factors 

than others?  Why is this? 

● What factors do all numbers have in 

common? 

● What do you notice about the factors 

of even numbers? 

● Are there any numbers that seem 

unusual? 

● Can you find a systematic way to find 

all the factors of a given number? 
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