
Pack 10: Multiplication methods

Session A: Short multiplication models

Resources needed: Dienes

The purpose of this session is to use and explain the written method of 

multiplication. Aim for more than describing the steps needed to complete the 

method. Aim to support pupils in using the manipulatives and models to show 

and explain what is happening as each step is carried out. 

Talk Task

Two calculations are explored during this task. The first is presented with a 

completed image but incomplete calculation and the second is presented with a 

completed calculation but incomplete image. Ask pupils to look at the sheet and 

think about what they will be asked to do. Start with the image of the first 

calculation and use Dienes to create this. Discuss each step of the method and 

how to write the completed calculation.

• 3 ones multiplied by 4 is 12 ones (place 4 groups of 3 ones)

• 10 ones are regrouped as 1 ten (line up ten ones and place 1 ten next to it. Remove 

the ten ones)

Rather than ‘carry the one’, use the word ‘regroup’ in order to emphasise that the 

value has not changed, it is grouped in a different way.

• Record 2 in the ones place and a small 1 below the tens place.

• 2 tens multiplied by 4 is 8 tens. Include the regrouped ten. There are 9 tens.

• Record 9 in the tens place. 23 multiplied by 4 is equal to 92

The next calculation has been completed and you can work together to build and 

sketch models to represent the steps. This calculation involves regrouping twice. 

After completing both calculations, make connections to previous models by 

arranging Dienes in rows. Look at the numbers involved and describe the 

relationships. The number line can be used to support this discussion.

Activity

The activity sheet explores incorrectly completed calculations 

prompting pupils to identify and correct the errors. Extend the 

activity by asking pupils what they would do, draw, say or 

write to help someone understand. Then pupils explore 

different calculations that can be created with three digits. 

Pupils may need support in finding all six possibilities. Extend 

the session by discussing the questions. This task is 

repeated in session B and can be built upon then.

Video guidance

Step-by-step

Copyright © Mathematics Mastery 2019

https://vimeo.com/355536305/0a79754234


1) What has gone wrong? Write the correct calculation     

under each error.

2 6

× 3

6 1 8

4 5

× 4

4 9

3 6

× 7

2 1 2

4
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Pack 10 Session A

Activity: Short multiplication

3 4

× 5

1 7 0

2

2)   Using the digits 3, 4 and 5, what products can you make?

3 5

× 4

1 4 0

2

4 3

× 5

2 1 5

1

4 5

× 3

1 3 5

1

5 3

× 4

2 1 2

1

5 4

× 3

1 6 2

1

Find all 6 possibilities.

What do you notice about the products? 

Why are there four multiples of 5?

2 6

× 3

7 8

1

4 5

× 4

1 8 0

2

Didn’t regroup Added the digits

3 6

× 7

2 5 2

4

Answers

Forgot to include 

regrouped 4 tens



Pack 10: Multiplication methods

Session B: Models of multiplication

Resources needed: Dienes. Scissors and plain paper.

The purpose of this session is to build confidence with using models to represent 

multiplication. Pupils use these models to demonstrate their understanding of the 

written method of multiplication. Area models are used in the next two sessions 

to support understanding when calculating with larger numbers. 

Talk Task

Three models and three calculations are provided. Cut these up so they can be 

moved around. Look at the models and discuss what they could show and why. 

Encourage pupils to point and describe what they can see in each model. 

Building or drawing a copy can be a useful way to make sense of the 

information.  

Discuss which model represents which written calculation and why. Use the 

models to discuss the steps of the written method and give pupils time to 

demonstrate understanding from the previous session. Encourage them to 

describe how the steps are shown in each model. 

For each calculation, create the two other models so that each calculation has 

three representations. Write out calculations that show the steps of the method. 

Discuss what is the same and what is different between the representations and 

between the calculations. This could include many different points:

• The Dienes allow you to see all of the values

• The Dienes are arranged so you can imagine them inside the area model

• Can you see 3 groups of 23? Can you see 23 groups of 3?

• 24 × 3 is 3 more than 23 × 3

• 23 × 4 is 23 more than 23 × 3

Activity

The activity sheet provides experiences with completing 

written calculations and creating or labelling models to 

represent the calculation. Then pupils complete the same 

task as in session A with a different set of digits. Are they 

more confident finding all six possibilities? Encourage them 

to look at the values created and think about anything they 

notice. Prompt them to select their own values and explore 

how to make the largest and smallest product.  You could 

extend this to another session to explore further.

Video guidance

Step-by-step
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https://vimeo.com/355536593/0d746e79f1


1) Complete each calculation and label or draw a diagram.

a)

b)

c)

2 4

× 6

1 4 4

2

3 6

× 9

3 2 4
5

4 7

× 4

1 8 8

2

Pack 10 Session B

Activity: Models of multiplication

2)      Using the digits 4, 5 and 6, what products can you make?
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Explore how to find the largest and 

smallest product with other digits.

Where is the largest digit for 

the largest product?

Where is the smallest digit 

for the smallest product?

5 6

× 4

2 2 4

2

6 5

× 4

2 6 0

2

4 6

× 5

2 3 0

3

6 4

× 5

3 2 0

2

4 5

× 6

2 7 0

3

5 4

× 6

3 2 4

2

6

270

40 7

4 160 28

Answers



Pack 10: Multiplication methods

Session C: 2-digit by 2-digit multiplication

Resources needed: Dienes

The purpose of this session is to think about multiplication of a 2-digit number by 

a 2-digit number. Models are used to support understanding and this underpins 

understanding of long multiplication which is the focus of the next session. 

Talk Task

Four related calculations are represented with an area model and with an image 

of Dienes in an array that mirrors the area model. Ask pupils to talk about what 

they can see and what they think they will be asked to do. 

Ask them what information they can place on the sheet and follow their lead to 

discuss, label, build and complete the calculations and representations. Use 

Dienes to build and extend a representation to show each calculation. Ask pupils 

to sketch images of the Dienes on the sheet (this will support pupils for a task on 

the activity sheet). 

At some point, highlight the known facts that are being used and can be seen in 

the calculations and representations. Draw attention to how much pupils know, 

building confidence with seeing that longer calculations can be tackled with 

shorter, known calculations. They key is understanding how and keeping track of 

the steps - that is what the models can support with.  

Focus attention on the difference between each calculation and the relationship 

each has with 14 × 10. Draw a vertical line on each area model to show 14 × 10
and discuss what it shows. For example, I can see 14 × 10 and 14 × 3.

This activity and discussion will support the next session on long multiplication. 

The structure being revealed is the process of the written method and these 

models will be used to support understanding of the steps.

Extend the activity by asking pupils what would come next and sketching 

calculations such as 14 × 14 = 196 and 14 × 18 = 252. 

Activity

The activity sheet has a similar sequence of calculations and 

representations. Pupils either complete the calculation or if 

the calculation is complete they need to work out what is 

missing from the model. They then complete chains of 

calculations that can be combined to calculate 2-digit by 2-

digit multiplication. They are challenged to select one of the 

final calculations and draw a model to represent.

Video guidance

Step-by-step
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https://vimeo.com/355536942/3f9335500d


1) Complete the drawings and the calculations
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Pack 10 Session C

Activity: 2-digit by 2-digit multiplication

2) Complete the calculations

a) b)

c)  Choose one set of calculations and draw a diagram:

24 × 2 =

24 × 3 =

24 × 30 =

24 × 32 =

16 × 10 = 160 16 × 11 = 176 16 × 12 = 192

16 × 13 = 208 16 × 14 = 224 16 × 15 = 240

45 = 15 × 3

60 = 15 × 4

600 = 15 × 40

645 = 15 × 43

3

4

40

48

72

720

768 645

24

30 2

720 48

Answers



Pack 10: Multiplication methods

Session D: Long multiplication

Resources needed: Dienes

The purpose of this session is to use models to focus on understanding and 

explaining the written method of long multiplication.

Talk Task

The sheet provides prompts to explore the calculation 34 × 12. Prepare for this 

session by completing this calculation using long multiplication and thinking 

about what runs through your head. You want pupils to know how to do the 

method and ideally to see how this connects with what they already understand 

about multiplication. 

Talk through each step of the method, using Dienes to make sense of what is 

happening. Take the opportunity to be flexible in interpreting multiplication, using 

arrays to see calculations in two ways. Build up each part of the calculation and 

then arrange them into a rectangle to show the final step of adding.

This rectangle of Dienes has sides of length 34 and length 12. This is the frame 

that is provided on the sheet. Draw this around the Dienes or label the array. 

Take time to build this model again using the frame. Write calculations to show 

each step and connect this to the long multiplication method.

Draw a rectangle around the array of Dienes and remove them to create an open 

array or area model and connect this with the written method. 

Then explore varying the calculation by changing a digit and looking at what 

effect this has on the model and on the product. Encourage pupils to build and 

sketch models and give clear explanations that make connections with the 

calculation already explored. 

34 × 13 is 34 more than 34 × 12

34 × 22 is 340 more than 34 × 12

Extend the session by exploring the effect of varying other digits.

Activity

The activity sheet provides practice with the written method 

of long multiplication. Models are provided for the first two 

calculations and pupils are to write more information into 

these. The final calculation has space for pupils to create 

their own representation. 

Video guidance

Step-by-step
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https://vimeo.com/355537289/efe380a316


3 6

× 2 3

1 0 8

7 2 0

8 2 8

Pack 10 Session D

Activity: Long multiplication

20

3

30 6

3 2

× 1 3

9 6

3 2 0

4 1 6

2 9

× 2 3

8 7

5 8 0

6 9 7

1) Label the model and complete the calculation

2) Label the model and complete the calculation

3) Draw a model and complete the calculation
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600 120

90 18

20

3

20 9

400 180

60 27

10

3

32

Answers


