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Brook Street School

Intent

At Brook Street School, we want all children to be confident in their mathematical abilities. We
want to equip our children with the skills and knowledge they will need to achieve their full
potential. As Burns (2015) states we want children who "can think and reason flexibly with
numbers, use numbers to solve problems, spot unreasonable answers, understand how numbers can
be taken apart and put together in different ways, see connections among operations, figure
mentally, and make reasonable estimates.” In order to ensure we deliver a rich, structured,
progressive curriculum we follow Lancashire Maths planning framework. Our approach to teaching
mathematics is intended to support all of our children in becoming fluent mathematicians. They
should have a sound, conceptual understanding of the primary mathematics necessary to prepare
them for the next stage of their mathematical learning as well as being able to reason with
problems they may come across in everyday life and embrace opportunities that may come their
way. We do this through daily maths lessons where all aspects of the mathematics national
curriculum are covered through an interleaved approach. In addition to the curriculum, we see
maths as an important subject in which to develop character values such as independence,
confidence, perseverance and resilience. These work alongside mathematical knowledge and
understanding to allow all children to develop to their full potential.

Implementation
e Mathematics is taught on a daily basis throughout the school - EYFS to Year 6.

e Asaschool we follow the Lancashire Grid for Learning framework to create our own weekly
plans which meet the needs of our children, ensuring full coverage of the national
curriculum is taught as well as opportunities to revisit previous learning. This also enables us
to teach a progressive curriculum which builds on skills and knowledges attained in previous
year groups. To keep in line with our planning system, children are assessed three times a
year using Lancashire assessments. Teachers are confident to manipulate this planning in
the short ferm in order to meet the needs of all of our children.

« Times fables are taught progressively from Year 2 to Year 4 within maths lessons and are
practiced, up to year 6, through the use of Times Table Rock Stars to enthuse the children
and support in developing automaticity.

o Homework is set weekly with a focus on fundamental maths skills such as times tables or
number bonds. Additionally, children may be set other Maths homework where teachers
feel it is appropriate.



e Quality first teaching is provided through effective teacher modelling and effective
assessment for learning to ensure children are moved on in their learning or supported when
finding it difficult. Appropriate differentiation is used in lessons to meet the needs of all
children within the class whilst ensuring the opportunity for each child to achieve their
potential and make good progress.

o During Maths lessons, children are regularly given the opportunity to work collaboratively in
small groups or pairs to support each other and promote the discussions around
mathematical learning.

o Teachers use intervention strategies including: Third space learning, IDL and pre-tutoring
as well as catch up sessions where these are deemed necessary.

e The classroom environment supports the mathematical learning of the children including the
use of mathematical equipment.

o Where face to face mathematics is unavailable children have access to our remote learning
through Purple Mash.

o Staff are supported to develop their subject and pedagogical knowledge through ongoing
CPD.

EYFS

Reception children take part in adult-led daily maths sessions and the Nursery children have 2
adult-led maths sessions per week. All children in the Early Years Foundation Stage have access to
continuous provision where their mathematical knowledge is demonstrated through their play.
Children are exposed to maths in many areas of their classroom and trained staff are around to
further develop their learning by questioning.

Impact

We see impact in the progress children are making in ferm of knowing more, remembering more and
being able to do more. At Brook Street, children who begin and end their primary experience at
Brook Street School, generally make good progress in Maths irrespective of their starting points.
Our curriculum is designed to both build on mathematical foundations that children will have gained
in their early years and prepare them for their future, in and out of education. Our impact is
measured by: statutory end of Key Stage data and internal tracking data; the work the children
produce but also children’s attitude to learning.
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Progression Towards a Written Method for Addition

In developing a written method for addition, it is important that children understand the concept of
addition, in that it is:

e Combining two or more groups to give a total or sum

¢ Increasing an amount

They also need to understand and work with certain principles, i.e. that it is:
e the inverse of subtraction

e commutativei.e. 5+3=3+5

e associativei.e.5+3+7=5+3+7)

The fact that it is commutative and associative means that calculations can be rearranged, e.g.
4+ 13=17isthesameas I3 +4=1[7.

YR

Early Learning Goal:
Automatically recall (without reference to rhymes, counting or other aids) numbers bonds to
5 and some number bonds to 10, including doubling facts.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of practical
equipment, including small world play, role play, counters, cubes etc.

Counting all method
Children will begin to develop their ability to add by using practical equipment to count out the correct

amount for each number in the calculation and then combine them to find the total. For example, when
calculating 4 + 2, they are encouraged to count out four counters and count out two counters.
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To find how many altogether, touch and drag them into a line one at a time whilst counting.

By touch counting and dragging in this way, it allows children to keep track of what they have already
counted to ensure they don’t count the same item twice.




Counting on method

To support children in moving from a counting all strategy to one involving counting on, children should
still have two groups of objects but one should be covered so that it cannot be counted. For example,
when calculating 4 + 2, count out the two groups of counters as before.
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then cover up the larger group with a cloth.
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For most children, it is beneficial to place the digit card on top of the cloth to remind the children of the
number of counters underneath. They can then start their count at 4, and touch count 5 and 6 in the
same way as before, rather than having to count all of the counters separately as before.

Those who are ready may record their own calculations.

Yl

End of Year Objective:
Add one-digit and two-digit numbers to 20, including zero (using concrete objects and
pictorial representations).

Children will continue to use practical equipment, combining groups of objects to find the total by
counting all or counting on. Using their developing understanding of place value, they will move on to
be able to use Base |10 equipment to make teens numbers using separate tens and units.

For example, when adding | | and 5, they can make the | | using a ten rod and a unit.

The units can then be combined to aid with seeing the final total, e.g.

so || +5=16. If possible, they should use two different colours of base 10 equipment so that the
initial amounts can still be seen.



Y2

End of Year Objective:

Add numbers using concrete objects, pictorial representations, and mentally, including:
a two-digit number and ones; a two-digit number and tens; two two-digit numbers;
three one-digit numbers.

Children will continue to use the Base 10 equipment to support their calculations. For example, to
calculate 32 + 21, they can make the individual amounts, counting the tens first and then count on the
units.
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When the units total more than 10, children should be encouraged to exchange 10 units/ones for | ten.
This is the start of children understanding ‘carrying’ in vertical addition. For example, when calculating
35 + 27, they can represent the amounts using Base 10 as shown:
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Then, identifying the fact that there are enough units/ones to exchange for a ten, they can carry out this
exchange:
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Children can also record the calculations using their own drawings of the Base 10 equipment (as slanted
lines for the 10 rods and dots for the unit blocks).
eg 34+23=
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With exchange:

e.g 28 +36 = exchanged 10
oo ) | oo o
P ) o o will become Py R s
00 o ® o o oe
so 28 + 36 = 64

It is important that children circle the remaining tens and units/ones after exchange to identify the
amount remaining.

This method can also be used with adding three digit numbers, e.g. 122 + 217 using a square as the
representation of |00.

Y3

End of Year Objective:
Add numbers with up to three digits, using formal written method of columnar
addition.*

*Although the objective suggests that children should be using formal written methods, the National Curriculum
document states “The programmes of study for mathematics are set out year-by-year for key stages | and 2.
Schools are, however, only required to teach the relevant programme of study by the end of the key stage.
Within each key stage, schools therefore have the flexibility to introduce content earlier or later than set out in
the programme of study.” p4

It is more beneficial for children’s understanding to go through the expanded methods of calculation as steps of
development towards a formal written method.

Children will build on their knowledge of using Base 10 equipment from Y2 and continue to use the idea
of exchange.

Children should add the least significant digits first (i.e. start with the units/ones), and in an identical
method to that from year 2, should identify whether there are greater than ten units which can be
exchanged for one ten.

They can use a place value grid to begin to set the calculation out vertically and to support their
knowledge of exchange between columns (as in Step | in the diagram below).



e.g. 65 +27
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Children would exchange ten units/ones for a ten, placing the exchanged ten below the equals sign. Any
remaining units/ones that cannot be exchanged for a ten move into the equals sign as they are the units
part of the answer (as in the diagram in Step 2 above).

If there are any tens that can be exchanged for a hundred, this can be done next. If not, the tens move
into the equals sign as they are the tens part of the answer (as in the diagram in Step 3 below).

Step 3 Written method
T U Step | Step 2 Step 3
T U T U T U
6 5 6 5 6 5
+ 2 7 + 2 7 + 2 7
2 9 2

///////// .o

Children should utilise this practical method to link their understanding of exchange to how the column
method is set out. Teachers should model the written method alongside this practical method initially.



This should progress to children utilising the written and practical methods alongside each other and
finally, and when they are ready, to children utilising just the written method.

By the end of year 3, children should also extend this method for three digit numbers.

Y4

End of Year Objective:
Add numbers with up to 4 digits and decimals with one decimal place using the formal
written method of columnar addition where appropriate.

Children will move to year 4 using whichever method they were using as they transitioned from year 3.
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By the end of year 4, children should be using the written method confidently and with understanding.
They will also be adding:

e several numbers with different numbers of digits, understanding the place value;
e decimals with one decimal place, knowing that the decimal points line up under one another.



Y5

End of Year Objective:

Add whole numbers with more than 4 digits and decimals with two decimal places,

including formal written methods (columnar addition).

Children should continue to use the carrying method to solve calculations such as:

33 6 4 31 2 |
2 4 7 3 7
36 1 1 * | 4 8

330 6

They will also be adding:

[e)}

e several numbers with different numbers of digits, understanding the place value;
e decimals with up to two decimal places (with each number having the same number of decimal places),

knowing that the decimal points line up under one another.

e amounts of money and measures, including those where they have to initially convert from one unit

to another

Y6

End of Year Objective:

Add whole numbers and decimals using formal written methods (columnar addition).

Children should extend the carrying method and use it to add whole numbers and decimals with any

number of digits.

0

2 | .2
6 4 3 2 2 6 85\
7 8 6 + 0 . 7 I
3
. 468 428 .76
I 1 9 4 4 '
L1 2 1

When adding decimals with different
numbers of decimal places, children
should be taught and encouraged to
make them the same through
identification that 2 tenths is the same as
20 hundredths, therefore, 0.2 is the
same value as 0.20.

They will also be adding:

e several numbers with different numbers of digits, understanding the place value;
e decimals with up to two decimal places (with mixed numbers of decimal places), knowing that the decimal

points line up under one another.

e amounts of money and measures, including those where they have to initially convert from one unit

to another.




Progression Towards a Written Method for Subtraction

In developing a written method for subtraction, it is important that children understand the concept of
subtraction, in that it is:

e Removal of an amount from a larger group (take away)

e Comparison of two amounts (difference)

They also need to understand and work with certain principles, i.e. that it is:
e the inverse of addition

e not commutative i.e. 5 - 3 is not the same as 3 - 5

¢ not associative i.e. 10 - 3 - 2 is not the same as 10 - (3 - 2)

YR

Early Learning Goal:
Automatically recall number bonds to 5 (including subtraction facts) and some number bonds
to 10.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of practical
equipment, including small world play, role play, counters, cubes etc.

Taking away

Children will begin to develop their ability to subtract by using practical equipment to count out the first
number and then remove or take away the second number to find the solution by counting how many
are left e.g. 9 — 4.
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For illustration purposes, the amount being taken away are show crossed out. Children would be
encouraged to physically remove these using touch counting.

O =
LoOOHR- @O®

By touch counting and dragging in this way, it allows children to keep track of how many they are
removing so they don’t have to keep recounting. They will then touch count the amount that are left to
find the answer.

Those who are ready may record their own calculations.



Yl

End of Year Objective:
Subtract one-digit and two-digit numbers to 20, including zero (using concrete objects and
pictorial representations).

Children will continue to use practical equipment and taking away strategies. To avoid the need to
exchange for subtraction at this stage, it is advisable to continue to use equipment such as counters,

cubes and the units from the Base 10 equipment, but not the tens, e.g. |13 - 4
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Touch count and remove the number to be taken away, in this case 4.

Touch count to find the number that remains.

Y2

End of Year Objective:

Subtract numbers using concrete objects, pictorial representations, and mentally,
including: a two-digit number and ones; a two-digit number and tens; two two-digit
numbers.

Children will begin to use the Base |10 equipment to support their calculations, still using a take away, or
removal, method. They need to understand that the number being subtracted does not appear as an
amount on its own, but rather as part of the larger amount. For example, to calculate 54 - 23, children
would count out 54 using the Base 10 equipment (5 tens and 4 units). They need to consider whether
there are enough units/ones to remove 3, in this case there are, so they would remove 3 units and then

two tens, counting up the answer of 3 tens and | unit to give 31.
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so 54 — 23 = 3|




Children can also record the calculations using their own drawings of the Base 10 equipment (as slanted
lines for the 10 rods and dots for the unit blocks), e.g. to calculate 39 — 17 children would draw 39 as 3
tens (lines) and 4 units (dots) and would cross out 7 units and then one ten, counting up the answer of 2

tens and 2 units to give 22.
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Circling the tens and units that remain will help children to identify how many remain.

When the amount of units to be subtracted is greater than the units in the original number, an exchange
method is required. This relies on children’s understanding of ten units being an equivalent amount to
one ten. To calculate 53 — 26, by using practical equipment, they would count out 53 using the tens and
units, as in Step |. They need to consider whether there are enough units/ones to remove 6. In this
case there are not so they need to exchange a ten into ten ones to make sure that there are enough, as
in step 2.
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The children can now see the 53 represented as 40 and 13, still the same total, but partitioned in a
different way, as in step 3 and can go on to take away the 26 from the calculation to leave 27 remaining,
as in Step 4.
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When recording their own drawings, when calculating 37 — 19, children would cross out a ten and
exchange for ten units. The exchanged ten is denoted with an € so children recognise this has not been
subtracted. Drawing the units in a vertical line, as in Step 2, ensures that children create ten ones and
do not get them confused with the units that were already in place.
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Circling the tens and units that remain will
help children to identify how many remain.



Y3

End of Year Objective:
Subtract numbers with up to three digits, using formal written method of columnar
subtraction.*

*Although the objective suggests that children should be using formal written methods, the National Curriculum
document states “The programmes of study for mathematics are set out year-by-year for key stages | and 2.
Schools are, however, only required to teach the relevant programme of study by the end of the key stage.
Within each key stage, schools therefore have the flexibility to introduce content earlier or later than set out in
the programme of study.” p4

It is more beneficial for children’s understanding to go through the expanded methods of calculation as steps of
development towards a formal written method.

Children will build on their knowledge of using Base 10 equipment from year 2 and continue to use the
idea of exchange. This process should be demonstrated using arrow cards to show the partitioning and
Base 10 materials to represent the first number, removing the units and tens as appropriate (as with

the more informal method in year 2).
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Emphasise that the second
(bottom) number is being
subtracted from the first
(top) number rather than
the lesser number from the
greater.
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This will be recorded by the children as:

80 2> 9
-5 > 7
30 > 2 = 32




Children can also use jottings of the Base 10 materials (as in year 2) to support with their calculation, as
in the example below.

M

80 > 9
- 50 > 7
30 > 2 = 32

From this the children will begin to solve problems which involve exchange. Children need to consider
whether there are enough units/ones to remove 6. In this case there are not (Step 1) so they need to
exchange a ten into ten ones to make sure that there are enough, as they have been doing in the
method for year 2 (Step 2). They should be able to see that the number is just partitioned in a different
way, but the amount remains the same (71 =70+ | =60 + | 1).
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This will be recorded by the children as:

60
70 > '
- 40 D> 6

20 > 5 =25

By the end of year 3, children should also extend this method for three digit numbers.



Y4

End of Year Objective:
Subtract numbers with up to 4 digits and decimals with one decimal place using the
formal written method of columnar subtraction where appropriate.

Children will move to year 4 using whichever method they were using as they transitioned from year 3.

Step | Step 2 (exchanging from tens to units)
40
700 > 50 > 4 700 > 50 > '4
- 200 > 80 2> 6 - 200 > 80 2> 6
Step 3 (exchanging from hundreds to tens) Step 4
600 140 600 140
70 > 50 > '4 700 > 50 > '4
- 200 > 80 > 6 - 200 > 80 2> 6

400 > 60 > 8 = 468

This would be recorded by the children as:

600 140

7200 > 50 > '4

- 200 > 8 > 6
400 > 60 > 8 = 468

When children are ready, this leads on to the compact method of decomposition:

By the end of year 4, children should be using the written method confidently and with understanding.
They will also be subtracting:

e numbers with different numbers of digits, understanding the place value;
e decimals with one decimal place, knowing that the decimal points line up under one another.



Y5

End of Year Objective:

Subtract whole numbers with more than 4 digits and decimals with two decimal places,
including formal written methods (columnar subtraction).

Children should continue to use the decomposition method to solve calculations such as:

They will also be subtracting:

e numbers with different numbers of digits, understanding the place value;
e decimals with up to two decimal places (with each number having the same number of decimal places),

knowing that the decimal points line up under one another.

e amounts of money and measures, including those where they have to initially convert from one unit

to another

Y6

End of Year Objective:

Subtract whole numbers and decimals using formal written methods (columnar subtraction).

Children should extend the decomposition method and use it to subtract whole numbers and decimals

with any number of digits.
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They will also be subtracting:

When subtracting decimals with
different numbers of decimal places,
children should be taught and
encouraged to make them the same
through identification that 2 tenths is
the same as 20 hundredths, therefore,
0.2 is the same value as 0.20.

e numbers with different numbers of digits, understanding the place value;
e decimals with up to two decimal places (with mixed numbers of decimal places), knowing that the decimal

points line up under one another.

e amounts of money and measures, including those where they have to initially convert from one unit

to another.




Progression Towards a Written Method for Multiplication

In developing a written method for multiplication, it is important that children understand the concept
of multiplication, in that it is:
¢ repeated addition

They should also be familiar with the fact that it can be represented as an array

They also need to understand and work with certain principles, i.e. that it is:
e the inverse of division

e commutative i.e. 5 x 3 is the same as 3 x 5

e associative i.e. 2 x 3 x 5 is the same as 2 x (3 x 5)

YR

Early Learning Goal:
Explore and represent patterns within numbers up to 10 including doubling facts.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of
equipment, including small world play, role play, counters, cubes etc.

Children may also investigate putting items into resources such as egg boxes, ice cube trays and baking
tins which are arrays.

A child’s jotting showing
the fingers on each hand

as a double.
[\ A child’s jotting showing
N < double three as three ’
N cookies on each plate.

End of Year Objective:
Solve one-step problems involving multiplication by calculating the answer using
concrete objects, pictorial representations and arrays with the support of the teacher.

In year one, children will continue to solve multiplication problems using practical equipment and
jottings. They may use the equipment to make groups of objects. Children should see everyday
versions of arrays, e.g. egg boxes, baking trays, ice cube trays, wrapping paper etc. and use this in their
learning, answering questions such as 'How many eggs would we need to fill the egg box!? How do you
know?'



Y2

End of Year Objective:
Calculate mathematical statements for multiplication (using repeated addition) and
write them using the multiplication (x) and equals (=) signs.

Children should understand and be able to calculate multiplication as repeated addition, supported by
the use of practical apparatus such as counters or cubes. e.g.

5 x 3 can be shown as five groups of three with counters, either grouped in a random pattern, as below:

Q0 O oo Oo 0OQ
O~ 0O O O >

or in a more ordered pattern, with the groups of three indicated by the border outline:

OOoJdoOo0bogobogod

Children should then develop this knowledge to show how multiplication calculations can be
represented by an array, (this knowledge will support with the development of the grid method in the
future). Again, children should be encouraged to use practical apparatus and jottings to support their
understanding, e.g.

5 x 3* can be represented as an array in two forms (as it has commutativity):
[e]e]e)
[ele)e)
[e]e)e)
[@]e)e)
OQO 5+5+5=15

3+3+3+3+3=15

OO0

oee
OO0
OO0
OO0

*For mathematical accuracy 5 x 3 is represented by the second example above, rather than the first as it
is five, three times. However, because we use terms such as 'groups of' or 'lots of, children are more
familiar with the initial notation. Once children understand the commutative order of multiplication the
order is irrelevant).



Y3

End of Year Objective:

Write and calculate mathematical statements for multiplication using the
multiplication tables that they know, including for two-digit numbers times one-digit
numbers, progressing to formal written methods.*

*Although the objective suggests that children should be using formal written methods, the National Curriculum
document states “The programmes of study for mathematics are set out year-by-year for key stages | and 2.
Schools are, however, only required to teach the relevant programme of study by the end of the key stage.
Within each key stage, schools therefore have the flexibility to introduce content earlier or later than set out in
the programme of study.” p4

It is more beneficial for children’s understanding to go through the expanded methods of calculation as steps of
development towards a formal written method.

Initially, children will continue to use arrays where appropriate linked to the multiplication tables that
they know (2, 3, 4, 5,8 and 10), e.g.

3x8

They may show this using practical equipment:

00000000
OOOOOOOQ 3x8=8+8+8=24
OOOO0000O

or by jottings using squared paper:

X | X | X

3x8=8+8+8=24

As they progress to multiplying a two-digit number by a single digit number, children should use their
knowledge of partitioning two digit numbers into tens and units/ones to help them. For example, when
calculating 14 x 6, children should set out the array, then partition the array so that one array has ten
columns and the other four.

00000000002 0000
OO0O0O0000000 : VOOV
0000000000 N0 000
OOO00000000 : OOV
0/0/0/00/0/0/0/0/0XN0 000
OOOO0OOO000 ; OOOO



Partitioning in this way, allows children to identify that the first array shows 10 x 6 and the second array
shows 4 x 6. These can then be added to calculate the answer:

(6 x 10) + (6 x 4)

NB There is no requirement for children to record in this way, but it

=60 + 24 could be used as a jotting to support development if needed.

= 84

This method is the precursor step to the grid method. Using a two-digit by single digit array, they can
partition as above, identifying the number of rows and the number of columns each side of the partition
line.

10 : 4
0000000000000,
0000000000 0000
HO00/0 ' 00000090
0000000000 0000
0000000000000
0000000000 0000

By placing a box around the array, as in the example below, and by removing the array, the grid method
can be seen.

X |0 4

60 24

It is really important that children are confident with representing multiplication statements as arrays
and understand the rows and columns structure before they develop the written method of recording.

From this, children can use the grid method to calculate two-digit by one-digit multiplication
calculations, initially with two digit numbers less than 20. Children should be encouraged to set out
their addition in a column at the side to ensure the place value is maintained. When children are
working with numbers where they can confidently and correctly calculate the addition mentally, they
may do so.

I13x8
X 10 3 80
+ 24
8 80 24 [04




When children are ready, they can then progress to using this method with other two-digit numbers.

37x6
x 30 7 180
+ 0
6 180 7)) 2

Children should also be using this method to solve problems and multiply numbers in the context of
money or measures.

Y4

End of Year Objective:
Multiply two-digit and three-digit numbers by a one-digit number using formal written
layout.

Children will move to year 4 using whichever method they were using as they transitioned from year 3.
They will further develop their knowledge of the grid method to multiply any two-digit by any single-
digit number, e.g.

79 x 8
X 70 9 560
+ 72
8 560 72 632

To support the grid method, children should develop their understanding of place value and facts that
are linked to their knowledge of tables. For example, in the calculation above, children should use their
knowledge that 7 x 8 = 56 to know that 70 x 8 = 560.

By the end of the year, they will extend their use of the grid method to be able to multiply three-digit
numbers by a single digit number, e.g.

346 x 8
2400
x 300 40 6 . 320
¥ 48
8 2400 | 320 48 7e8

When children are working with numbers where they can confidently and correctly calculate the
addition (or parts of the addition) mentally, they may do so.

Children should also be using this method to solve problems and multiply numbers in the context of
money or measures.




Y5

End of Year Objective:
Multiply numbers up to 4 digits by a one- or two-digit number using a formal written
method, including long multiplication for two-digit numbers.

Children should continue to use the grid method and extend it to multiplying numbers with up to four
digits by a single digit number, e.g.

4346 x 8

32000
+ 2400
320

X 4 000 300 40 6

=+

8 32 000 2400 320 48

34768

and numbers with up to four digits by a two-digit number, e.g.

2693 x 24

40000
8000
12000
2400
1800
360
60

12
64632

X 2000 600 90 3

20 40000 | 12000 1800 60

4 8000 2400 360 12

+ + + + + + +

The long list of numbers in the addition part can be used to check that all of the answers from the grid
have been included, however, when children are working with numbers where they can confidently and
correctly calculate the addition (or parts of the addition) mentally, they should be encouraged to do so.
For example,

X 2000 600 90 3

20 40000 | 12000 1800 60 | =53 860

4 8000 2400 360 12| =10772 +
64 632

Adding across mentally, leads children to finding the separate answers to:
2693 x20
2693 x4

Children should also be using this method to solve problems and multiply numbers in the context of
money or measures.



During Year 5, the transition from the grid method into the formal vertical method for multiplication
should take place. The traditional vertical compact method of written multiplication is a highly efficient
way to calculate, but it has a very condensed form and needs to be introduced carefully.

It is most effective to begin with the grid method, moving to an expanded vertical layout, before
introducing the compact form. This allows children to see, and understand, how the processes relate to
each other and where the individual multiplication answers come from e.g.

368 x 6
ThHTU
1800
x 300 60 8| 360 Xseg
6 1800 360 48 +ng 48 (8x6)
= 36 0 (60 x 6)
+1.80 0 (300 x 6)
2208
ThHTU ThHTU
368 368
X 6
Y becomes X 6
36 0 (60 x 6) «
+1 80 0 (300 x 6)
2208

The place value columns are labelled to ensure children understand the size of the partitioned digits in
the original number(s) and in the answer.

It is vital that the teacher models the correct language when explaining the process of the compact
method.

The example shown should be explained as:

“Starting with the least significant digit... 8 multiplied by 6 is 48, put 8 in the units and carry 4 tens (40).

6 tens multiplied by 6 are 36 tens. Add the 4 tens carried over to give 40 tens (which is the same as 4 hundreds
and 0 tens). Put 0 in the tens place of the answer and carry 4 hundreds.

3 hundreds multiplied by 6 are |8 hundreds. Add the 4 hundreds carried over to give 22 hundreds (which is the
same as 2 thousands and 2 hundreds). Write 2 in the hundreds place of the answer and 2 in the thousands
place of the answer.”

Children should recognise that the answer is close to an estimated answer of 400 x 6 = 2 400
Long multiplication could also be introduced by comparing the grid method with the compact vertical

method. Mentally totalling each row of answers is an important step in children making the link between
the grid method and the compact method.

X 600 90 3
20 12000 1800 60 | = 13860
4 2400 360 12|= 2772 +

16 632




Children should only be expected to move towards this next method if they have a secure
understanding of place value. It is difficult to explain the compact method without a deep understanding

of place value.
The example shown should be explained as:

“Starting with the least significant digit... 3 multiplied by 4 is |12; put 2 in the units
and carry | ten (10).
9 tens multiplied by 4 are 36 tens. Add the | ten carried over to give 37 tens (which

Step | is the same as 3 hundreds and 7 tens). Put 7 in the tens place of the answer and
TThThHTU
69 3 carry 3 hundreds'. _ ‘
< 24 6 hundreds multiplied by 4 are 24 hundreds. Add the 3 hundreds carried over to
2772 (693x4) give 27 hundreds (which is the same as 2 thousands and 7 hundreds). Write 7 in
7t the hundreds place of the answer and 2 in the thousands place of the answer. We
have now found the answer to 693 x 4. Step | is complete so to avoid confusion
later, we will cross out the carried digits 3 and 1.”
Notice this answer can clearly be seen in the grid method example.
Step 2 Now we are multiplying 693 by 20. Starting with the least significant digit of the
TThThHTU top number... 3 multiplied by 20 is 60. Write this answer in.
6 93 90 multiplied by 20 is | 800. There are no units and no tens in this answer, so
x 24 write 8 in the hundreds place and carry | in the thousands.
27 7 2 (693x4) 600 multiplied by 20 is 12 000. Add the | (thousand) that was carried to give
+1 38 6 0 (693 x20) 13 000. There are no units, no tens and no hundreds in this answer, so write 3
in the thousands place and | in the ten thousands place.
Step 3
TThThHTU The final step is to total both answers using efficient columnar addition.
693
x 24
2772 (693x4)
+1 38 6 0 (693x20)
| 66 3 2
1665 2

When using the compact method for long multiplication, all carried digits should be placed below the
line of that answer e.g. 3 x 4 is 12, so the 2 is written in the units column and the 10 is carried as a small
| in the tens column.

This carrying below the answer is in line with the written addition policy in which carried digits are
always written below the answer/line.

Y6

End of Year Objective:
Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the
formal written method of long multiplication.

Multiply one-digit numbers with up to two decimal places by whole numbers.

By the end of year 6, children should be able to use the grid method and the compact method to
multiply any number by a two-digit number. They could also develop the method to be able to multiply
decimal numbers with up to two decimal places, but having been introduced to expanded and compact
vertical methods in Year 5, it may be appropriate to use the expanded vertical method when introducing
multiplication involving decimals.



492 x3

TU.th TU.th
4.92 4.92
X 3 becomes x 3
0.06 (0.02x3) 14.7 6
2.7 (0.9x3) ?
+12 (4 x 3)
14.76

Children should also be using this method to solve problems and multiply numbers, including those with
decimals, in the context of money or measures, e.g. to calculate the cost of 7 items at £8.63 each, or the
total length of six pieces of ribbon of 2.28m each.



Progression Towards a Written Method for Division

In developing a written method for division, it is important that children understand the concept of
division, in that it is:
e repeated subtraction

They also need to understand and work with certain principles, i.e. that it is:
e the inverse of multiplication

e not commutative i.e. 15 +3 is not the same as 3 + 15

e not associative i.e. 30 + (5 + 2) is not the same as (30 + 5) + 2

YR

Early Learning Goal:
Explore and represent patterns within numbers up to 10, including how quantities can be
distributed equally.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of
equipment, including small world play, role play, counters, cubes etc.

Children may also investigate sharing items or putting items into groups using items such as egg boxes,
ice cube trays and baking tins which are arrays.

y
A child’s jotting showing \ ,/;_4/ ,[:\ / A
halving six spots between \ \‘_;w ) f‘/
two sides of a ladybird. T L
A child’s jotting showing how they o
shared the apples at snack time \ s NA
between two groups. w? a4 O
N -

Yl

End of Year Objective:
Solve one-step problems involving division by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.

In year one, children will continue to solve division problems using practical equipment and jottings.
They should use the equipment to share objects and separate them into groups, answering questions



such as 'If we share these six apples between the three of you, how many will you each have! How do
you know?' or ‘If six football stickers are shared between two people, how many do they each get?
They may solve both of these types of question by using a 'one for you, one for me' strategy until all of

the objects have been given out.

Children should be introduced to the concept of simple remainders in their calculations at this practical
stage, being able to identify that the groups are not equal and should refer to the remainder as °... left
over’.

Y2

End of Year Objective:
Calculate mathematical statements for division within the multiplication tables and

write them using the division (+) and equals (<) signs.

Children will utilise practical equipment to represent division calculations as grouping (repeated
subtraction) and use jottings to support their calculation, e.g.

12+3=

CogLododibod

Children need to understand that this calculation reads as '"How many groups of 3 are there in 12?'

The link between sharing and grouping can be modelled in the following way:

To solve the problem ‘If six football stickers are shared between two people, how many do they each
get?

Place the football stickers in a bag or box and ask the children how many stickers would need to be
taken out of the box to give each person one sticker each (i.e. 2) and exemplify this by putting the cards
in groups of 2 until all cards have been removed from the bag.

One sticker for each person (| altogether)
Another sticker for each person (2 altogether)
Another sticker for each person (3 altogether)

Or: | each 2 each 3 each



Children should also continue to develop their knowledge of division with remainders, e.g.

I3+4[=OOOO][OOOO][OOOO]O

I3 +4 =3 remainder |

Children need to be able to make decisions about what to do with remainders after division and round
up or down accordingly. In the calculation 13 + 4, the answer is 3 remainder |, but whether the answer
should be rounded up to 4 or rounded down to 3 depends on the context, as in the examples below:

| have £13. Books are £4 each. How many can | buy?
Answer: 3 (the remaining £1 is not enough to buy another book)

Apples are packed into boxes of 4. There are |3 apples. How many boxes are needed?
Answer: 4 (the remaining | apple still need to be placed into a box)

Y3

End of Year Objective:

Write and calculate mathematical statements for division using the multiplication
tables that they know, including for two-digit numbers divided by one-digit numbers,
progressing to formal written methods.*

*Although the objective suggests that children should be using formal written methods, the National Curriculum
document states “The programmes of study for mathematics are set out year-by-year for key stages | and 2.
Schools are, however, only required to teach the relevant programme of study by the end of the key stage.
Within each key stage, schools therefore have the flexibility to introduce content earlier or later than set out in
the programme of study.” p4

It is more beneficial for children’s understanding to go through the expanded methods of calculation as steps of
development towards a formal written method.

Initially, children will continue to use division by grouping (including those with remainders), where
appropriate linked to the multiplication tables that they know (2, 3, 4, 5, 8 and 10), e.g.

43+8=
0OO00000J0OO0000000OO000000VOO00000JOO0000000000

43 + 8 = 5 remainder 3
In preparation for developing the ‘chunking’ method of division, children should first use the repeated
subtraction on a vertical number line alongside the continued use of practical equipment. There are two

stages to this:

Stage | — repeatedly subtracting individual groups of the divisor



Stage 2 — subtracting multiples of the divisor (initially 10 groups and individual groups, then 10 groups
and other multiples in line with tables knowledge)

After each group has been subtracted, children should consider how many are left to enable them to

identify the amount remaining on the number line.

Stage | Stage 2
48 + 4 = 12 (groups of 4) 48 + 4 = |0 (groups of 4) + 2 (groups of 4)
= 12 (groups of 4)

-48 17
48 - 48

44 CFEED
40 CTTTD

28 (TTEY 10 groups

4 O 2 groups =
- 0 759 0

Children should be able to solve real life problems including those with money and measures. They
need to be able to make decisions about what to do with remainders after division and round up or
down accordingly.

Y4

End of Year Objective:
Divide numbers up to 3 digits by a one-digit number using the formal written method of short
division and interpret remainders appropriately for the context.

Children will continue to develop their use of grouping (repeated subtraction) to be able to subtract
multiples of the divisor, moving on to the use of the 'chunking' method.

"48
4 ) 48 Children should write their
- 40 answer above the calculation to
8 make it easy for them and the
10 groups - 8 teacher to distinguish.
0
\%
Answer: 12

g8  The number line method used in year 3 can be linked to the
2 groups chunking method to enable children to make links in their
-0 understanding.



When developing their understanding of ‘chunking’, children should utilise a ‘key facts’ box, as shown
below. This enables an efficient recall of tables facts and will help them in identifying the largest group
they can subtract in one chunk. Any remainders should be shown as integers, e.g.

73 +3
Key facts box

Ix 3
2x 6
5x 15
10x 30

By the end of year 4, children should be able to use the chunking method to divide a three digit number
by a single digit number. To make this method more efficient, the key facts in the menu box should be
extended to include 4x and 20x, e.g.

196 + 6
Key facts box
3 Ix 6
2x 12
4x 24
5x 30
10x 60
20x 120

Children should be able to solve real life problems including those with money and measures. They
need to be able to make decisions about what to do with remainders after division and round up or

down accordingly.

Y5

End of Year Objective:
Divide numbers up to 4 digits by a one-digit number using the formal written method

of short division and interpret remainders appropriately for the context.

Children may continue to use the key facts box for as long as they find it useful. Using their knowledge
of linked tables facts, children should be encouraged to use higher multiples of the divisor. During Year
5, children should be encouraged to be efficient when using the chunking method and not have any
subtraction steps that repeat a previous step. For example, when performing 347 + 8 an initial
subtraction of 160 (20 x 8) and a further subtraction of 160 (20 x 8) should be changed to a single
subtraction of 320 (40 x 8). Also, any remainders should be shown as integers, e.g.

523+ 8
65r3
8 5 523
- 320

-_160




By the end of year 5, children should be able to use the chunking method to divide a four digit number

by a single digit number. If children still need to use the key facts box, it can be extended to include
1 00x.

2458 =7

Children should be able to solve real life problems including those with money and measures. They
need to be able to make decisions about what to do with remainders after division and round up or
down accordingly.

Y6

End of Year Objective:

Divide numbers up to 4 digits by a two-digit number using the formal written method
of short division where appropriate, interpreting remainders according to the context.

Use written division methods in cases where the answer has up to two decimal places.

To develop the chunking method further, it should be extended to include dividing a four-digit number
by a two-digit number, e.g.

6367 + 28

ril
28/)6367
- 5600
767
- _560
207
- 140
67
- 56
I

Children should be able to solve real life problems including those with money and measures. They
need to be able to make decisions about what to do with remainders after division and round up or
down accordingly.

In addition, children should also be able to use the chunking method and solve calculations interpreting
the remainder as a decimal up to two decimal places.



This should first be demonstrated using a simple calculation such as |3 + 4 to show the remainder
initially as a fraction.

OCOO000OOOOOOOI0OOJ

Using practical equipment, children can see that for |3 + 4, the answer is 3 remainder |, or put another

way, there are three whole groups and a remainder of I. This remainder is one part towards a full
.1 . . .
group of 4, so is _. To show the remainder as a fraction, it becomes the numerator where the

denominator is the divisor (the number that you are dividing by in the calculation).

3574 + 8

8 5 3574

- 3200 /400x ib remainder
374 8 «—— divisor
- 320 | 40x

54 So 3574 + 8 is 446°
- 48 6x 8

6 (when the remainder is shown as a fraction)

To show the remainder as a decimal relies upon children’s knowledge of decimal fraction equivalents.
For decimals with no more than 2 decimal places, they should be able to identify:

Half: = = 0.5

Quarters: 3 = 0.25, % =0.75

Fifths: 1= 02,2=04,2=06,2=08
5 5 5 5
Tenths: = =0.1,-=02,2=03, —~=04, =-=05 2-=06—=07,-=08—-=09
10 10 10 10 10 10 10 10 10

and reduce other equivalent fractions to their lowest terms.

In the example above, 3574 + 8, children should be able to identify that the remainder as a fraction ofg

. 3. . 3. . .
can be written as _ in its lowest terms. As 3 is equivalent to 0.75, the answer can therefore be written
as 446.75.



Progression Toward Mental Calculation Strategies
(Addition and Subtraction)

The ability to calculate mentally is an essential skill, but, as with written methods of calculation, children
need to be taught. It is important to ensure that when teaching particular strategies,
children have the appropriate prerequisite skills and are guided as to how and when that
strategy is appropriate.

Children should be taught and encouraged to ask themselves the following questions when faced with a
calculation:

e Do | know the answer?

e Can | work it out in my head?

e Do | need to do a jotting?

e Do | need to use a written method?

When using a jotting, there is no requirement to follow a particular method of recording.

A feature of mental calculation is that a type of calculation can often be worked out in several different
ways. Which method is best will depend on the numbers involved, the age of the children and the range
of methods that they are confident with.

In developing a progression through mental calculation strategies for addition and subtraction, it is
important that children understand the relevant concepts, in that addition is:

e combining two or more groups to give a total or sum

® increasing an amount

and subtraction is:

e removal of an amount from a larger group (take away)
e comparison of two amounts (difference)

They also need to understand and work with certain principles, that:

e addition and subtraction are inverses
e addition is commutative i.e. 5 + 3 = 3 + 5 but subtraction is not 5 - 3 is not the same as 3 -5

e addition is associative i.e. 5+ 3 + 7 =5 + (3 + 7) but subtraction is not 10 - 3 - 2 is not the same as
10-(3-2)

Commutativity and associativity mean that calculations can be rearranged, e.g. 4 + 13 = 17 is the same
as 13+4=17.



YR

Early Learning Goal:
Using quantities and objects, children add and subtract two single digit numbers and count
on or back to find the answer.

In the EYFS, children are encouraged to develop a mental picture of the number system in their heads
to use for calculation. They should experience practical calculation opportunities using a wide variety of
practical equipment, including small world play, role play, counters, cubes etc.

To solve addition and subtraction problems, they may know familiar calculations suchas 5+ 5 or 10 — |,
but for other calculations, they may use either a counting all or counting on strategy for addition and a
taking away strategy for subtraction. They will subtract by using practical equipment to count out the
first number and then remove or take away the second number to find the solution by counting how
many are left.

Counting forwards is the preferable strategy at this stage as counting back requires an abstract
understanding of the number system.

Yl

End of Year Objective:
Add and subtract one-digit and two-digit numbers to 20, including zero.

Rapid Recall
Children should be able to:

e represent and use number bonds and related subtraction facts within 20
Number bonds can be represented practically using:

Double sided counters:

@
O.OO
® o9,

Ten frames:
0000
LI J@|@,

Beadstrings

Je




Mental Strategies
Count on or back in ones (chain count and linked to objects, i.e. I-1 correspondence)

Initially, children’s counting for addition and subtraction should be linked to the objects that they are
using to represent the calculation, e.g. cubes, counters etc. It is important that at this stage the counting
and calculating are supported by practical equipment and/or be in context so that they support
children’s developing understanding of the concepts of addition and subtraction in a concrete rather
than abstract way.

Children can begin to use chain counting (i.e. unsupported by objects) when they are confident with the
concepts of addition and subtraction and have developed their understanding of using counting on or
back, rather than counting all, as a strategy for these calculations.

Examples of calculations:

4+5 count on in ones from 4 (or in ones from 5)
8-3 count back in ones from 8

10 +7 count on in ones from 10 (or use place value)
13+5 count on in ones from |3

17-3 count back in ones from |7

Prerequisite skills:

e Count using one to one correspondence
e Count forwards and backwards in ones

To develop an understanding of addition and subtraction, the progression through learning should be:
Concrete ™ Model —— > Abstract
An example of this might be:

Using counters — Using a beadstring — Placing cubes on a number track = Using a numberline
(Concrete — random) (Concrete — organised) (Model) (Abstract)



Addition

3+2

=5

e® o
0@

i

mimi
1[2]13]14]|5]6 10
T 90
12 )13([4]5 10
3+2=5 o 4]
/NN
0 I 2 3 4 5 9

Subtraction

5-2

Touch count and remove the number to be taken away, in this case 2.

000 00

Touch count to find the number that remains.

=3

—
I,
PR

RENANE .
@§@ 4 | 516 10

Counters

Beadstring

Number track stage |

Number track stage 2

Numberline

Counters stage |

Counters stage 2

Beadstring stage |

Beadstring stage 2

Number track stage |

Number track stage 2



5-2=3
AN
o I 2 3 4 5 6 7 8 9 10
Addition
8+5=13

99099995 |
T2 |3|4]5|6] 7|89 ([0]11[12]13[14]15
9909999590000
T2 [3[4]5|6] 78|09 |10[11]12[13]14]15
8+5=13
FL AL ]+ +]
NN
11
0 | 2 345 6 78 9 101112131415

Subtraction

13-5=8

Touch count and remove the number to be taken away, in this case 5.

00000000 60

Touch count to find the number that remains.

000000 0ONE

7

mj

12

13

14

15

7

89

B
-

B
B

T
T

-
-

-
=

O|EE

8

9

11

12

13

14

15

Numberline

Beadstring

Number track stage |

Number track stage 2

Numberline

Beadstring stage |

Beadstring stage 2

Number track stage |

Numbertrack stage 2



13-5=8

| | | | | | | Numberline

I B
I !
34 5 6 78 9 10111213 1415

Reorder numbers in a calculation

In Y1, children need to recognise that they can rearrange an addition, but not a subtraction. They also
need to understand that the principle behind reordering a calculation is to make it more efficient,
particularly when utilising a counting on strategy. Children need to be encouraged to identify
calculations which should be reordered and those that are already in the most efficient format.

Examples of calculations:

8+3 doesn’t need reordering as the greater number is first already
2+7 reorderas 7 + 2

5+13 reorderas 13 +5

1 +6 doesn’t need reordering as the greater number is first already

Prerequisite skills:

e Understand the place value of numbers to identify which number is the greater
e Understand that reordering works (at this stage) for addition but not subtraction* (because children
are not at the level when they are solving calculations such as 16 — 3 — 6, when reordering would be

appropriate).

Partition small numbers, e.g. 8 +3=8+2 + |

Utilising partitioning in this way is useful as a strategy for bridging across 10 or multiples of 10 to make
calculations more efficient.

Examples of calculations:

7+5 partitioned as 7 + 3 + 2
9+7 partitionedas 9 + | + 6
6+8 partitioned as 6 + 4 + 4

Prerequisite skills:

e Partition numbers in different ways, e.g. 5as 2 + 3 to enable 8 + 5as 8 +2 + 3
e Know, or quickly derive, number bonds for numbers up to and including 10



This method can be supported by the use of practical equipment, e.g.

Addition
8+3=11

990090 O
@00 0O

8+3=1I

3 partitions into 2 and |

/
00000000 00

8+3=11I
+2 +]
Ny
SR S
01 23 456 78 901112131415

Ten frame

Beadstring

Numberline

Ten frame stage |

Ten frame stage 2 (take away |)

Ten frame stage 3 (take away 2)



I1-3=8

I1-3=8

| | I |
! 1 S I B R S I B R
OI23456789®III2I3I4I5

End of Year Objective:
Add and subtract numbers mentally, including: a two-digit number and ones; a two-digit
number and tens; two two-digit numbers; three one-digit numbers.

Rapid Recall
Children should be able to:

e recall and use addition and subtraction facts to 20 fluently
e derive and use related facts up to 100

Beadstrings are useful for deriving and using related facts up to 100.

60 + 40 = 100

Mental Strategies

Partition and combine multiples of tens and ones

Partitioning numbers is a core strategy for adding and subtracting pairs of numbers. Children can either
partition both of the numbers in the calculation, or keep the first number the same and just partition the
second. They should be encouraged to use mental methods when adding or subtracting:

- multiples of 10
- TU + or — U (not crossing tens boundaries)

- TU + or — TU (not crossing tens boundaries)



Examples of calculations

40 + 37 40 add 30 and 7 = 40 add 30 add 7

15+ 14 l0and 5 add 10 and 4 = 10 add 10 add 5 add 4 or |5 add 10 add 4
37+ 12 37 add 10 and 2 = 37 add 10 add 2

78 — 42 78 take away 40 and 2 = 78 take away 40 take away 2

80 - 35 80 take away 30 and 5 = 80 take away 30 take away 5

Prerequisite skills:

e Count using one to one correspondence

e Count forwards and backwards in ones and tens from any one- or two-digit number

e Understand place value, understand which digit represents tens and which digit represents ones and
identify what changes if one is added or subtracted, and what changes if ten is added or subtracted.

e Partition numbers into tens and ones

Addition

34 + 3 = 37 (shown using Base 10 equipment)

EEEEEE

EEE R

EEE R
O
]
O

34 + 3 = 37 (shown using a beadstring)

+1 +] +]

WOOOOOOOOOOW@OO?A'—O—O—%

34 + 3 = 37 (shown using a numberline)

+1 + +

JAVAVA

34 35 36 37




34 + 20 = 54 (shown using Base 10 equipment)
Children could use Base 10 equipment to calculate this as:

30 +20 = 50
50 + 4 = 54

EEE R
EEEEEEEEREE

R
TR

34 + 20 = 54 (shown using a beadstring)
Children could use a beadstring to calculate this as:

34+ 10 = 44
44 + 10 = 54

+10 +10

34 + 20 = 54 (shown using a numberline)

+ +

34 44 54



34 + 23 = 57 (shown using Base |10 equipment to partition both numbers)

Children could use Base 10 equipment to calculate this as:

30 +20 =50
4+3=7
50 +7 =57

EEFEEEREEEE
[ E R

R

[
]
R

EEEETEEEREE

34 + 23 = 57 (shown using a beadstring to keep the first number the same and just partition the second)

Children could use a beadstring to calculate this as:

34+ 10 = 44

44 + 10 = 54

4+3=57

r3=3 +10 +10 +1+]+]
4 7

34 + 23 = 57 (shown using a numberline to keep the first number the same and just partition the
second)

+10 +10
/X
34 44 54 55 56 57

Encourage children to become more efficient by adding the units in one jump (by using the known fact 4
+3=7).

34 +23=57
+10 +10

NN

34 44 54 57




Followed by adding the tens in one jump and the units in one jump.

34+23=57
+20
/\/3\
34 54 57

Subtraction

47 — 3 = 44 (shown using Base |10 equipment)

EEER Py HEEE
E:E: g ] which leaves :EEE [1  so47-3=44
FEEE HiE B

47 — 3 = 44 (shown using a beadstring)

moooooooooomoooooooooom—&oa—

47 — 3 = 44 (shown using a numberline)

44 45 46 47



47 — 20 = 27 (shown using Base 10 equipment)

OHD 0 O i o o
L ] Bl
— ] z o O which leaves e ] - so 47 - 20 =27
B o u E & [] B
[ ] 0 ] E ]
47 — 20 = 27 (shown using a beadstring)
Children could use a beadstring to calculate this as:
47 - 10 =37
37-10=127
-10 -10

47 — 20 = 27 (shown using a numberline)

-10 -10

N N

27 37 47




47 — 23 = 24 (shown using Base 10 equipment)

B B % ¢ ¢ which leaves [ & so47 -23=24

B & O O 0 Do

OHEH O O 0 oo
47 — 23 = 24 (shown using a beadstring)
Children could use a beadstring to calculate this as:
47 - 10 =37
37-10=127
27-3=24

-1-1-1 -10 -10
24
47 — 23 = 24 (shown using a numberline)
24 25 26 27 37 47

Encourage children to become more efficient by subtracting the units in one jump (by using the known
fact 7 -3 = 4).

47 -23=24 - -

N

24 27 37 47




Followed by subtracting the tens in one jump and the units in one jump.

47 -23=24 -

N

24 27 47

Reorder numbers in a calculation

In Y2, children need to recognise that they can rearrange an addition, but not a subtraction. They also
need to understand that the principle behind reordering a calculation is to make it more efficient,
particularly when utilising a counting on strategy. Children need to be encouraged to identify
calculations which should be reordered and those that are already in the most efficient format. When
adding three single digit numbers, reordering should be based on number bonds or doubles with which
the child is familiar.

Examples of calculations:

5+34 34+5
42 +1 1 doesn’t need reordering as the greater number is first already
5+7+5 5+ 5 + 7 (utilising knowledge of number bonds or doubles)

Prerequisite skills:

¢ Understand the place value of numbers to identify which number is the greater
e Understand that reordering works for addition but not subtraction* (because children are not at the
level when they are solving calculations such as 16 — 3 — 6, when reordering would be appropriate).

Find a small difference by counting up from the lesser to the greater number

Children should, using their knowledge of place value, be able to identify when numbers are close
together. When that is the case, it is more efficient, when subtracting, to count on to find the
difference, rather than taking away. For example, in the calculation 52 — 47, to solve this by:

52-47=5

5 6 78 91011 12 22 32 42

is far less efficient than:

/" /"4 "n
47 48 49 50 51 52 (counting up from 47 — 52)

52



For children to use this method with understanding, it is important that they understand how counting
on links to subtraction.

Initially, they should look at simple numbers to develop an understanding of the concept of difference
and counting on. For example, with 7 — 4, they can make two towers, one of 7 cubes and one of 4
cubes (Step |). The calculation can be phrased as ‘How many more do we need to make the towers the
same size? To answer this question, the children can add cubes of a different colour onto the smaller
tower until they are the same height.

Step | Step 2

3 more cubes are needed to make them the same size, so the difference between 7 and 4 is 3. This
could be compared to taking away 4 from 7 so that children can see that it is the same answer.

The next stage from this would be to encourage children to use the cubes to make lines rather than
towers.

Once children can find the difference using this method using numbers up to 20, they can continue to
use this strategy to solve calculations with two-digit numbers, using base 10 materials rather than cubes.
For example, with the calculation 61 — 52, children can use base 10 to set out two lines, one for each
number (the base 10 in the illustration are two colours to enable tens to be identified, this does not
need to be the case with the materials children are using).

To find how many more are needed, or the difference, children would use a second colour of base ten
ones to make the lines the same:

I T
H_/
how many more /

the difference

To make this a more sustainable method, it can be modelled alongside a number line jotting, e.g.

T
52 53 54 55 56 57 58 59 60 61




Examples of calculations

52 - 47
74 — 66
81 -79
32-25

Prerequisite skills:

e Understand the place value of numbers to identify which number is the greater or lesser
e Place numbers on a partially marked and then unmarked number line

e Establish whether numbers are close together

e Count forwards and backwards in ones and tens form any one- or two-digit number

Begin to bridge through 10 when adding a single digit number (partitioning, e.g. 58 +5 =
58+2+3)

Use of the bridging strategy relies heavily on children’s efficient and accurate recall of number bonds to
|0 or how far away a number is from a multiple of 10 (see use of /0 frames in Year |). When calculating,
e.g. 48 + 5, consider using bead strings or different coloured blocks of 10 cubes to illustrate it as 48 + 2
+ 3 using the natural colour demarcations in the bead string to support this identification. This can also
be shown using 10 frames (see Year | ‘Partition small numbers’ section for more information).

48 + 5 =53
+2 43
48 50 53
48 + 5 =53
M
48 50 53
43 -7 = 36

43-7=36

36 40 43



Examples of calculations

25+6 as25+ 5+ |
12 -7 as 12-2-5
66 +7 as 66 +4+3
43 -7 as43-3-4

Prerequisite skills:

e Partition numbers in different ways, e.g. 5 as 2 + 3 to enable 58 + 5as 58 + 2 + 3
e Know, or quickly derive, number bonds to 10

Add or subtract 9 and 19 by rounding and compensating

Children need to understand both the number system and number bonds in order to understand how
to use a compensation method.

For adding 9, children should be shown how to add nine by using base 10 materials and then add ten to
the same number to identify what would need to be adjusted to make the calculation correct,
eg 23+9

T TTTTT T T I T T T T T T T T T I T T T T T T T T T 1] 23+ 9

I T O T I I I T T T T T T 11 - 23 + 10 is one too many, so | have to subtract one

NB Teaching children to add nine on a hundred square without developing their understanding will not support
their ability to understand and use this method effectively.

Examples of calculations

34+9 as 34+ 10-1
77 + 19 as77+20-1,or77+ 10+ 10 - |
46 -9 as 46 - 10 + |
63-19 as63-20+1,0r63-10-10+ 1

Prerequisite skills:

e Understand the relationship between 9 and 10 (i.e. a difference of |)
e Be able to show visually using base 10 equipment

Empty numberlines could be used to model the calculation.

Additi
rHon We've added twenty which is one too

57+ 19=76 +20 many, so we need to take one away.

N\
57 76 77




Subtraction

We've subtracted ten which is one too
46 -9 =37 many, so we need to add one back. -10

—

36 37 46

Y3

End of Year Objective:
Add and subtract numbers mentally, including: a three-digit number and ones; a three-digit
number and tens; a three-digit number and hundreds.

Rapid Recall
Children should be able to:

e recall and use addition and subtraction facts for 100 (multiples of 5 and 10)
e derive and use addition and subtraction facts for 100
e derive and use addition and subtraction facts for multiples of 100 that total 1000

Mental Strategies
Partition and combine multiples of hundreds, tens and ones

Partitioning numbers is a core strategy for adding and subtracting pairs of numbers. Children can either
partition both of the numbers in the calculation, or keep the first number the same and just partition the
second. (See Y2 for more information).

Examples of calculations:

526 + 200 counting on in hundreds

137 + 40 counting on in tens

272 + 8 counting on in ones

428 - 200 counting back in hundreds

323-70 counting back in tens

693 -8 counting back in ones

37+ 15 37 add 10 and 5 = 37 add 10 add 5 (crossing tens boundaries)

42-25 42 take away 20 and 5 = 42 take away 20 take away 5 (crossing tens boundaries)

Prerequisite skills:

e Count forwards and backwards in ones, tens and hundreds from any one-, two- or three-digit
number

e Understand place value and understand which digit changes if one, ten or hundred is added or
subtracted

e Partition numbers into hundreds, tens and ones



Addition

37 + 15 = 52 (shown using a beadstring)

+10 +5

M@OO@OOOOMOOOO(I)%OOOM“.OQ—

37 + 15 = 52 (shown using a numberline)

+10

TN,

37 47 52

37 + 15 = (shown using number sentences)

37 + 10 =47
47 +5=752

Subtraction

42 - 25 = |7 (shown using a beadstring)

42 — 25 = |7 (shown using a numberline)

T

17 22 42

42 — 25 = |7 (shown using number sentences)

42-20=22
22-5=17



Reorder numbers in a calculation

In Y3, children need to build on their knowledge gained in Y2 and continue to reorder calculations to
make them more efficient. (See Y2 for more information).

Examples of calculations:

23 + 54 54 + 23

12+ 19+ 12 12 + 12 + 19 (using knowledge of doubles)

6+8+4 6 + 4 + 8 (using knowledge of number bonds to 10)

70 + 50 + 30 70 + 30 + 50 (using knowledge of number bonds to 100)

Prerequisite skills:

e Understand the place value of numbers to identify which number is the greater

e Understand that reordering works for addition but not subtraction* (because children are not at the
level when they are solving calculations such as 16 — 3 — 6, when reordering would be appropriate).

Identify and use knowledge of number bonds within a calculation

Number bonds to 10 and 100 can be used to make calculations more efficient when combined with
other strategies such as reordering and partitioning.

Examples of calculations:

42 + 38 42 + 30 + 8 (recognising that 2 and 8 is a number bond to 10, so the answer will
be a multiple of 10)

60 — 28 60 — 20 — 8 (utilising knowledge that 10 — 8 = 2, so 40 — 8 = 32)

120 - 50 120 — 20 — 30 (utilising knowledge of number bonds to 100, leaving an answer of
70)

Prerequisite skills:

¢ Know, or quickly derive, number bonds to 10 and 100

¢ Identify number bonds within other numbers, e.g. identifying 7 + 3 within the calculation 57 + 33

e Identify that when adding two two-digit numbers, that 57 + 43 = 100 but 57 + 53 does not and why

Find differences by counting up through the next multiple of 10 or 100
In Y3, children need to build on their knowledge and understanding gained in Y2 to find larger
differences that cross 10 and 100 boundaries. Some of these calculations are preparing children for time

and money calculations throughout KS2.

Examples of calculations:

60 — 43 useful for time calculations, e.g. a journey time from 2:43 until 3:00
53 -38 efficient because the numbers are close to each other

104 — 95 efficient because the numbers are close to each other

200 - 86 useful for money calculations, e.g. change from £2 when spending 86p

Prerequisite skills:

e Understand the place value of numbers to identify which number is the greater or lesser
e Establish whether numbers are close together or near to multiples of 10 or 100

e Place numbers appropriately on an unmarked numberline

e Count forwards and backwards in ones and tens



Children could use empty numberlines to record the calculation.

53-38=15
+10
+2 +3
T
38 40 50 53
200-86=114
+|O +|OO
m
86 90 100 200

Bridge through 10 when adding or subtracting a single digit number (partitioning, e.g. 58 + 5 = 58
+2+30r76-8=76-6-2)

In Y3, children need to consolidate their knowledge and understanding gained in Y2. (See Y2 for more
information).

Examples of calculations

35+7 as35+5+2
97 + 6 as 97 + 3+ 3
|78 + 5 as |78 +2 + 3
42 -7 as42-2-5
204 -6 as204-4-2
371 -5 as 371 -1 -4

Prerequisite skills:
e Partition numbers in different ways, e.g. 5 as 2 + 3 to enable 58 + 5as 58 + 2 + 3
e Know, or quickly derive, number bonds to 10



Children could use empty numberlines to record the calculation.

198 + 6 = 204 9 44
198 200 204

153-7= 146 f\f\
146 150 153

The bridging strategy can then be linked with the partitioning strategy for efficient addition and
subtraction of two two-digit numbers.

Add or subtract 9, 19, 29 etc by rounding and compensating
In Y3, children need to build on their knowledge and understanding gained in Y2 (See Y2 for more

information) to add and subtract one less than a multiple of 10 up to 89 to two and three-digit numbers.

Examples of calculations

34+ 29 as 34+ 30- |
127 + 49 as 127 +50 - |
96 - 39 as 96 - 40 + |

273 - 59 as 273 - 60 + |

Prerequisite skills:
¢ Identify the difference between the number being added and subtracted and the multiple of 10
e Understand that the adjustment needs to be the opposite of the operation carried out

127 + 49 = 176 (shown using a numberline)

We've added fifty which is one too
many, so we need to take one away.

L

+50

X\
127 176 |77




127 + 49 = |76 (shown using number sentences)

127 + 50 = 177
177 -1 =176

273 - 59 = 214 (shown using a numberline)

We've subtracted sixty which is one too
many, so we need to add one back. 60

—

=+

213 214 273

273 - 59 = 214 (shown using number sentences)

273-60=213
213+ 1 =214

Y4

End of Year Objective:
Add and subtract numbers mentally, including: a three-digit number to or from a three-digit
multiple of tens; two three-digit numbers (where there is no carrying or exchange involved)

Rapid Recall:

Children should be able to:

e recall and use addition and subtraction facts for 100

¢ recall and use addition and subtraction facts for multiples of 100 that total 1000

e derive and use addition and subtraction facts for | and 10 (with decimal numbers to one decimal
place)

Mental Strategies

Partition and combine multiples of hundreds, tens and ones

Partitioning numbers is a core strategy for adding and subtracting pairs of numbers. Children can either
partition both of the numbers in the calculation, or keep the first number the same and just partition the
second. (See Y2 and Y3 for more information).



Examples of calculations:

320+150 320 add 100 and 50 = 320 add 100 add 50

243+230 243 add 200 and 30 = 243 add 200 add 30

460-140 460 take away 100 and 40 = 460 take away 100 take away 40

562 -320 562 take away 300 and 20 = 562 take away 300 take away 20

234+125 234 add 100 and 20 and 5 = 234 add 100 add 20 add 5 (crossing no boundaries)

765-241 765 take away 200 and 40 and | = 765 take away 200 take away 40 take away |
(crossing no boundaries)

85 + 47 85 add 40 and 7 = 84 add 40 add 7 (crossing hundreds and tens boundaries)

122 — 35 122 take away 30 and 5 = 122 take away 30 take away 5 (crossing hundreds and

tens boundaries)

Prerequisite skills:

e Count forwards and backwards in ones, tens and hundreds from any one-, two- or three-digit
number

e Understand place value and understand which digit changes if one, ten or hundred is added or
subtracted

e Partition numbers into hundreds, tens and ones

85 + 47 = 132 (shown using a numberline)

+40
/+7\4

85 125 132
85+ 47 =132

85+40=125

125 +7 =132

122 — 35 = 87 (shown using a numberline)

-30
87 92 122

122 — 35 = 87 (shown using number sentences)

122 - 30 =92
92 -5=87



Reorder numbers in a calculation

In Y4, children need to build on their knowledge gained in Y3 and continue to reorder calculations to
make them more efficient. They should now be solving calculations involving subtraction such as 16 — 3
— 6, when reordering would be appropriate.

Examples of calculations:

7+12+3+5 7+3+12+5
18+6—8 18—8+6
27 + 75 75 + 27 (thinking of 27 as 25 + 2)

Prerequisite skills:

e Understand the place value of numbers to identify which number is the greater
e Understand that reordering works for addition but not subtraction

Identify and use knowledge of number bonds within a calculation and identify related facts, e.g.
150 + 270 from I5 + 27

Children should use their knowledge of the number system to help them use related facts to calculate,
e.g. |15 is ten times bigger than 150, 270 is ten times bigger than 27, so the answer to 150 + 270 will be
ten times bigger than |5 + 27.

Examples of calculations:

120 + 80 using knowledge of 12 + 8 = 20
250 + 130 using knowledge of 25 + 13 = 38
200-70 using knowledge of 20 -7 = |3
460 — 150 using knowledge of 46 — |5 = 3|

Prerequisite skills:

e Know, or quickly derive, number bonds to 10, 100 or 1000

¢ I|dentify number bonds within other numbers, e.g. identifying 7 + 3 within the calculation 257 + 343
e Identify that when adding two two-digit numbers, that 57 + 43 = 100 but 57 + 53 does not and why

Find differences by counting up through the next multiple of 10 or 100

In Y4, children need to build on their knowledge and understanding gained in Y3 to find larger
differences that cross 10 and 100 boundaries. When deciding whether to use a mental or a written
method for a calculation, children should be encouraged to select the method which is most
efficient. e.g. 203 — 96 =. It is more efficient to count up from 96 to 203 in three steps (+4, +100, +3)
than to use the formal written method of:

1

2913

- 96

107



which requires a lot of exchanging.

Examples of calculations:

80 — 43
92 -35
203 - 96
504 - 180

Prerequisite skills:

e Understand the place value of numbers to identify which number is the greater or lesser
e Establish whether numbers are close together or near to multiples of 10 or 100

e Place numbers appropriately on an unmarked numberline

e Count forwards and backwards in ones and tens

Children could use empty numberlines to record the calculation.

92 — 35 = 57
+50
+5 +2
T
35 40 90 92
504 — 180 = 324
+300
+20 +4
N\
180 200 500 504

Bridge through 10 when adding or subtracting a single digit number (partitioning, e.g. 58 + 5 = 58
+2+30r76-8=76-6-2)

In Y4, children need to build on their knowledge and understanding gained in Y3. (See Y3 for more
information).

Examples of calculations:

48 + 35 as48 +2 + 33

97 + 64 as 97 + 3 + 6l

103 - 25 as 103 — 3 — 22 (using number bonds to 100)
230-72 as230-30-40-2



Prerequisite skills:
e Partition numbers in different ways, e.g. 5 as 2 + 3 to enable 58 + 5as 58 + 2 + 3
e Know, or quickly derive, number bonds to |0

Children could use empty numberlines to record the calculation.

97 + 64 = 161 +61
+
97 100 161
230-72=158
a
158 160 200 230

Add or subtract a multiple of 10 and adjust (for those numbers close to multiples of 10)
In Y4, children need to build on their knowledge and understanding gained in Y3 (See Y3 for more

information) to add and subtract numbers close to a multiple of 10 up to 89 to two and three-digit
numbers.

Examples of calculations:

84 + 28 as 84 +30-2
167 + 48 as 167 +50 -2
96 - 38 as 96 - 40 + 2

213 -58 as 213 -60 +2

Prerequisite skills:
¢ Identify the difference between the number being added and subtracted and the multiple of 10
e Understand that the adjustment needs to be the opposite of the operation carried out



We've added fifty which is two too
many, so we need to take two away.

L

167 + 48 = 215 (shown using a numberline)

+50

KON\

167 215 217

|67 + 48 = 215 (shown using number sentences)

167 + 50 =217
217-2=2I5

213 - 58 = I55 (shown using a numberline)

We've subtracted sixty which is two too
many, so we need to add two back. -60

—

+

153 155 213

213 — 58 = |55 (shown using number sentences)

213-60=153
153 +2 =155



Y5

End of Year Objective:

Add and subtract numbers mentally, including: two three-digit numbers where one or both
are multiples of 10 or 100; two or three-digit numbers to or from a four digit number; two
four-digit numbers (where there is no carrying or exchange involved); pairs of decimals to

one decimal place

Rapid Recall:
Children should be able to:

e Recall and use addition and subtraction facts for | and 10 (with decimal numbers to one decimal
place)
e Derive and use addition and subtraction facts for | (with decimal numbers to two decimal places)

Mental Strategies
Partition and combine multiples of thousands hundreds, tens and ones

Partitioning numbers is a core strategy for adding and subtracting pairs of numbers. Children can either
partition both of the numbers in the calculation, or keep the first number the same and just partition the
second. (See Y2, Y3 and Y4 for more information).

Examples of calculations:

4300 + 1400 4300 add 1000 and 400 = 4300 add 1000 add 400

364 + 250 364 add 200 and 50 = 364 add 200 add 50

3600 - 1200 3600 take away 1000 and 200 = 3600 take away 1000 take away 200

432 - 240 432 take away 200 and 40 = 432 take away 200 take away 40

5124 + 1352 5124 add 1000 and 300 and 50 and 2 = 5124 add 1000 add 300 add 50 add 2
(crossing no boundaries)

7584 - 2351 7584 take away 2000 and 300 and 50 and | = 7584 take away 2000 take away 300

take away 50 take away| (crossing no boundaries)

Prerequisite skills:

e Count forwards and backwards in ones, tens, hundreds and thousands

e Understand place value and understand which digit changes if one, ten or hundred is added or
subtracted
e Partition numbers into hundreds, tens and ones



364 + 250 = 614 (shown using a numberline)

+200
+50
364 564 614
364 + 250 = 614 (shown using number sentences)
364 + 200 = 564
564 +50 =614
432 — 240 = 192 (shown using a numberline)
-200
/0\
192 232 432

432 — 240 = 192 (shown using number sentences)

432 —200 = 232
232 -40 =192

Partition and combine multiples of ones and tenths

Partitioning numbers is a core strategy for adding and subtracting pairs of numbers. Children can either
partition both of the numbers in the calculation, or keep the first number the same and just partition the
second. The calculations do not cross ones boundaries.

Examples of calculations:

54+3.2 5.4 add 3 and 0.2 = 5.4 add 3 add 0.2
4.7 -25 4.7 take away 2 and 0.5 = 4.7 take away 2 take away 0.5



Prerequisite skills:

e Count forwards and backwards in tenths and ones
e Understand place value of decimal numbers

5.4 + 3.2 = 8.6 (shown using a numberline)

+3
+0.2

TN

54 8.4 8.6

5.4 + 3.2 = 8.6 (shown using number sentences)

54+3=84
84+02=8.6

4.7 — 2.5 = 2.2 (shown using a numberline)

-0.5

N

2.2 2.7

4.7 — 2.5 = 2.2 (shown using number sentences)

47-2=127
27-05=22

4.7



Identify and use knowledge of number bonds within a calculation and identify related facts, e.g.
1.5+ 2.7 from I5 + 27

Children should use their knowledge of the number system to help them use related facts to calculate,
e.g. 1.5 is ten times smaller than 15, 2.7 is ten times smaller than 27, so the answer to 1.5 + 2.7 will be
ten times smaller than |5 + 27.

Examples of calculations:

1.2 +0.8 using knowledge of 12 + 8 = 20
25+ 1.3 using knowledge of 25 + 13 = 38
3.8+45 using knowledge of 38 + 45 = 83
2-0.7 using knowledge of 20 -7 = |3
46—-1.5 using knowledge of 46 — |5 = 3|
83-54 using knowledge of 83 — 54 = 29

Prerequisite skills:

e Know, or quickly derive, number bonds to I, 10, 100 1000
e I|dentify number bonds within other numbers, e.g. identifying
e 7 + 3 within the calculations 257 + 343 or .7 + 2.3

Find differences by counting up through the next multiple of I, 10, 100 or 1000

In Y5, children need to build on their knowledge and understanding gained in Y4 to find differences that
cross |, 10, 100 and 1000 boundaries. When deciding whether to use a mental or a written method for
a calculation, children should be encouraged to select the method which is most efficient.
e.g. 5003 — 1960 =. It is more efficient to count up from 1960 to 5003 in three steps (+40, +3000, +3)
than to use the formal written method of:

sko03
~1960
3043

which requires a lot of exchanging.

Examples of calculations:

604 — 289
523 - 160
1200 — 785
5003 - 1960
73-28
20.1 - 6.7

Prerequisite skills:

e Understand the place value of numbers to identify which number is the greater or lesser
e Establish whether numbers are close together or near to multiples of 10 or 100

e Place numbers appropriately on an unmarked numberline

e Count forwards and backwards in ones and tens



Children could use empty numberlines to record the calculation.

5003 — 1960 = 3043

+3000
/+40\‘ \‘}3\
1960 2000 5000 5003
73-28=45
+4
+0.2 +0.3
2.8 3 7 7.3
20.1 -6.7=134
+13
/”0-3\‘ +0.1
6.7 7 20 20.1

Bridge through 10 when adding or subtracting a single digit number (partitioning, e.g. 58 + 5 = 58
+2+30r76-8=76-6-2)

In Y5, children need to build on their knowledge and understanding gained in Y4. (See Y4 for more
information).

Examples of calculations:

594 + 170 as 594 + 6 + 164
1995 + 278 as 1995 +5 + 273
703 — 128 as 703 -3 -125
3002 - 87 as 3002 -2 -85

Prerequisite skills:
e Partition numbers in different ways, e.g. 5 as 2 + 3 to enable 58 + 5as 58 + 2 + 3
e Know, or quickly derive, number bonds to 10



Children could use empty numberlines to record the calculation.

1995 + 278 = 2273

+
+5
1995 2000 2273
3002 - 87 = 2915
-80
2915 2920 3000 3002

Add or subtract a multiple of 10 and adjust (for those numbers close to multiples of 10)

In Y5, children need to build on their knowledge and understanding gained in Y4 (See Y4 for more
information) to add and subtract numbers close to a multiple of 10.

Examples of calculations:

257 + 68 as 257 +70-2
325 + 298 as 325 + 300 -2
764 - 88 as 764 -90 + 2
876 — 397 as 876 —400 + 3

Prerequisite skills:
¢ Identify the difference between the number being added and subtracted and the multiple of 10
e Understand that the adjustment needs to be the opposite of the operation carried out

We've added three hundred which is
two too many, so we need to take two
325 + 298 = 623 (shown using a numberline) away.

—

+

325 623 625



325 + 298 = 623 (shown using number sentences)

325 + 300 = 625
625 -2 =623

876 - 397 = 479 (shown using a numberline)

We've subtracted four hundred which is
three too many, so we need to add

three haclk

+

476 479 876

876 — 397 = 479 (shown using number sentences)

876 — 400 = 476
476 + 3 =479
Y6

End of Year Objective:

Add and subtract numbers mentally, including: two three-digit numbers where one or both
are multiples of 10 or 100; two or three-digit numbers to or from a four digit number; two
four-digit numbers (where there is no carrying or exchange involved); pairs of decimals to

one decimal place

Rapid Recall:
Children should be able to:

e Recall and use addition and subtraction facts for | (with decimal numbers to two decimal places)

Mental Strategies

Partition and combine multiples of thousands hundreds, tens and ones

Partitioning numbers is a core strategy for adding and subtracting pairs of numbers. Children can either
partition both of the numbers in the calculation, or keep the first number the same and just partition the
second. (See Y2, Y3, Y4 and Y5 for more information).



Examples of calculations:

5800 + 2400 5800 add 2000 and 400 = 5800 add 2000 add 400

873 + 350 873 add 300 and 50 = 873 add 300 add 50

4100 - 1600 4100 take away 1000 and 600 = 4100 take away 1000 take away 600

2132 - 440 2132 take away 400 and 40 = 2132 take away 400 take away 40

5124 + 1352 5124 add 1000 and 300 and 50 and 2 = 5124 add 1000 add 300 add 50 add 2
(crossing no boundaries)

7584 - 2351 7584 take away 2000 and 300 and 50 and | = 7584 take away 2000 take away 300

take away 50 take away| (crossing no boundaries)

Prerequisite skills:

e Count forwards and backwards in ones, tens, hundreds and thousands

e Understand place value and understand which digit changes if one, ten or hundred is added or
subtracted

e Partition numbers into hundreds, tens and ones

873 + 350 = 1223 (shown using a numberline)

+300
+50
873 1173 1223
873 + 350 = 1223 (shown using number sentences)
873 +300=1173
1173 + 50 = 1223
2132 — 440 = 1692 (shown using a numberline)
-400
‘/-49\
1692 1732 2132

2132 — 440 = 1692 (shown using number sentences)

2132 - 400 = 1732
1732 — 40 = 1692



Partition and combine multiples of ones and tenths

Partitioning numbers is a core strategy for adding and subtracting pairs of numbers. Children can either
partition both of the numbers in the calculation, or keep the first number the same and just partition the
second. The calculations include crossing ones boundaries. (See Year 5 for more information)

Examples of calculations:

84+38 8.4 add 3 and 0.8 = 8.4 add 3 add 0.8
13.2-45 3.2 take away 4 and 0.5 = 13.2 take away 4 take away 0.5

Prerequisite skills:

e Count forwards and backwards in tenths and ones
e Understand place value of decimal numbers

8.4 + 3.8 = 12.2 (shown using a numberline)

+

/+0;8\
8.4 |1.4 12.2
8.4 + 3.8 = 12.2 (shown using number sentences)
84+3=114
11.4+0.8=122
13.2 — 4.5 = 8.7 (shown using a numberline)

4
-0.5
8.7 9.2 13.2

13.2 — 4.5 = 8.7 (shown using number sentences)

13.2-4=9.2
92-05=87



Identify and use knowledge of number bonds within a calculation and identify related facts, e.g.
680 + 430, 6.8 + 4.3, 0.68 + 0.43 can all be worked out using the related calculation 68 + 43

In Y6, children need to build on their knowledge and understanding gained in Y5 (See Y5 for more
information) Children should use their knowledge of the number system to help them use related facts to
calculate, e.g. 0.68 is one hundred times smaller than 68, 0.43 is a hundred times smaller than 43, so the
answer to 0.68 + 0.43 will be a hundred times smaller than 68 + 43.

Examples of calculations:

0.62 + 0.38 using knowledge of 62 + 38 = 100
0.75 + 0.56 using knowledge of 75 + 56 = 131
28 +043 using knowledge of 280 + 43 = 323
| — 0.4 using knowledge of 100 — 41 = 59
0.92 -0.35 using knowledge of 92 — 35 = 57
8.3 -0.52 using knowledge of 830 — 52 = 778

Prerequisite skills:

e Know, or quickly derive, number bonds to I, 10, 100 1000
e |dentify number bonds within other numbers, e.g. identifying
e 7 + 3 within the calculations 257 + 343 or .7 + 2.3

Find differences by counting up through the next multiple of 0.1, 1, 10, 100 or 1000

In Y6, children need to build on their knowledge and understanding gained in Y5 to find differences that
cross 0.1, 10, 100 and 1000 boundaries. When deciding whether to use a mental or a written method
for a calculation, children should be encouraged to select the method which is most efficient.

Examples of calculations:

82 -3.46
14.23 — 7.58

Prerequisite skills:

Understand the place value of numbers to identify which number is the greater or lesser
Establish whether numbers are close together or near to multiples of 10 or 100

Place numbers appropriately on an unmarked numberline

Count forwards and backwards in ones and tens



Children could use empty numberlines to record the calculation.

8.2-346 =474
+4
3.46 3.5 4 8 8.2

14.23 — 7.58 = 6.65

758 7.6 8 14 14.2 14.23

Bridge through 10 when adding or subtracting a single digit number (partitioning, e.g. 58 + 5 = 58
+2+30r76-8=76-6-2)

In Y6, children bridge using decimals to one place. To do this, it is essential that children can partition
decimal numbers in different ways, e.g. 2.5 into 2 and 0.5, 2.5 into | and 1.5, 2.5 into 2.1 and 0.4, etc.

Examples of calculations:

1.5+ 1.7 as |.5+05+ 1.2
0.7 +0.56 as 0.7 + 0.3 +0.26
83-27 as83-23-04

Prerequisite skills:
e Partition numbers in different ways, e.g. 5 as 2 + 3 to enable 58 + 5as 58 + 2 + 3
e Know, or quickly derive, number bonds to 10

Children could use empty numberlines to record the calculation.

1.5+ 1.7=32




83-27=56

-0.4

NN

5.6 6 8.3

Add or subtract a multiple of 10 and adjust (for those numbers close to multiples of 10)

In Y6, children adjust calculations using decimals to one place.

Examples of calculations:
5.6 +3.9 -as 5.6 +4-0.1
75-438 -as7.5-5+0.2

Prerequisite skills:
¢ Identify the difference between the number being added and subtracted and the multiple of 10
e Understand that the adjustment needs to be the opposite of the operation carried out

We've added four which is nought point
one too many, so we need to take
nought point one away.

5.6 + 3.9 = 9.5 (shown using a numberline)

+

—

5.6 9.5 9.6

5.6 + 3.9 = 9.5 (shown using number sentences)

56+4=96
9.6-0.1 =95



7.5 — 4.8 = 2.7 (shown using a numberline)

We've subtracted five which is nought
point two too many, so we need to
add nought point two back.

—

+

2.5 2.7

7.5 — 4.8 = 2.7 (shown using number sentences)

75-5=25
25+02=27

7.5



Progression Toward Mental Calculation Strategies
(Multiplication and Division)

The ability to calculate mentally is an essential skill, but, as with written methods of calculation, children
need to be taught. It is important to ensure that when teaching particular strategies,
children have the appropriate prerequisite skills and are guided as to how and when that
strategy is appropriate.

Children should be taught and encouraged to ask themselves the following questions when faced with a
calculation:

e Do | know the answer?

e Can | work it out in my head?

Do | need to do a jotting?

Do | need to use a written method?

When using a jotting, there is no requirement to follow a particular method of recording.

A feature of mental calculation is that a type of calculation can often be worked out in several different
ways. Which method is best will depend on the numbers involved, the age of the children and the range
of methods that they are confident with.

In developing a progression through mental calculation strategies for multiplication and division, it is
important that children understand the relevant concepts, in that multiplication is:

e repeated addition
e scaling

and division is:

e repeated subtraction (grouping)
e related to finding a fraction of a number (sharing)

They also need to understand and work with certain principles, that:

e multiplication and division are inverses

e multiplication is commutative (because it is based on addition which is also commutative) i.e. 3 x 5 =
5 x 3 but division is noti.e. I5+3#3 + I5

e multiplication is associative i.e. 2 x (3 x 5) = (2 x 3) x 5 but division is not i.e. 30 + (5 + 2) # (30 + 5)
+2

e commutativity and associativity mean that calculations can be rearranged to make them easier to
calculate, e.g. (3 x 4) x 5 = 60 is the same as (5 x 4) x 3 = 60

PLEASE NOTE: To be mathematically accurate, 3 x 4 means 4 threes, or 3 + 3 + 3 + 3. Read correctly it
means 3 multiplied four times. The first number in the calculation is the value which is being operated
on by the second:

3Ix 4

However, due to the fact that younger children often refer to the x sign as lots of, or groups of, the
calculation is then commonly represented as 4 + 4 + 4. As multiplication is commutative, this is perfectly
acceptable. It is a good idea to encourage children to think of any product either way round as this
reduces the facts they need to remember by half.



YR

Early Learning Goal:
Children solve problems, including doubling.

Rapid Recall
Children should be able to:

e Count in steps of one, forwards and backwards

In the EYFS, children are encouraged to develop a mental picture of the number system in their heads
to use for calculation. They should experience practical calculation opportunities using a wide variety of
practical equipment, including small world play, role play, counters, cubes etc.

Solve problems involving doubling

Children may investigate items such as Lego bricks, ice cube trays and baking tins, paint boxes etc, which
can show doubles, e.g. one side of the Lego brick is four, so double four is eight.

They may develop ways of recording calculations using pictures, etc.

-

5{ A child’s jotting showing (ﬁ’ \
SN  the fingers on each hand A child’s jotting showing | .
as a double. double three as three
- cookies on each plate.
- __,\ e -

Solve problems involving halving and sharing

Children may investigate sharing items or putting items into groups using items such as egg boxes, ice
cube trays and baking tins which are arrays.

\ ) C’)‘, (! ) )
A child’s jotting showing e . \\E;i O C /
i i A child’s jotting showing how —
halving six spots between

two sides of a ladvbird they shared the apples at snack
Y ' time between two groups. | oo 1




Yl

End of Year Objective:
Solve one-step problems involving multiplication and division, by calculating the answer using
concrete objects, pictorial representations and arrays with support.

Rapid Recall
Children should be able to:

e Count in multiples of twos, fives and tens

e Recall and use doubles of all numbers to 10 and corresponding halves

Solve one-step problems involving multiplication

In Year One, children will continue to solve multiplication problems using practical equipment and
jottings. They may use the equipment to make groups of objects. Children should see everyday
versions of arrays, e.g. egg boxes, baking trays, ice cube trays, wrapping paper etc. and use this in their
learning, answering questions such as 'How many eggs would we need to fill the egg box? How do you
know?'

Solve one-step problems involving division

In Year One, children will continue to solve division problems using practical equipment and jottings.
They should use the equipment to share objects equally and separate them into equal groups,
answering questions such as 'If we share these six apples between the three of you, how many will you
each have? How do you know?' or ‘If six football stickers are shared between two people, how many do
they each get?” They may solve both of these types of question by using a 'one for you, one for me'
strategy until all of the objects have been given out.

Fa J Fa ) Fa i Fa i Fa i Fa

<Y/
£ *

Children will also answer questions that involve grouping rather than sharing, such as ‘Pip puts two
football stickers on each page of his sticker book. How many pages does he need?’ This type of problem
requires the children to make equal groups from the whole amount.

B @B @R




Y2

End of Year Objective:
Calculate mathematical statements for multiplication and division within the multiplication
tables.

Rapid Recall
Children should be able to:

e Countin steps of 2, 3 and 5 from 0

e Recall and use multiplication facts for the 2, 5 and 10 multiplication tables

e Derive and use doubles of simple two-digit numbers (numbers in which the ones total less than 10)
e Derive and use halves of simple two-digit even numbers (numbers in which the tens are even)

e Recognise odd and even numbers

Mental Strategies

Children should be able to represent a variety of multiplication and division calculations for facts not
limited to two, five and ten times tables. The image and its link to the meaning of multiplication or
division needs to be securely understood. As children learn to recall more multiplication and division
facts, they should make a choice about the calculations they need to represent to find the answer, and
those they can recall.

Calculate mathematical statements for multiplication
Repeated addition using practical equipment

Children should initially show multiplication as repeated addition in a random arrangement, e.g. 5 x 3
can be shown as five groups of three with counters.

Qo O oo Oop 00
O~ OO O O O

Repeated addition using arrays

Practical equipment can be used to represent 5 x 3 as an array in two forms (as it has commutativity).
OO0
OO0 OOO0OO00
OO0 COO0O0O
OO0 oJeoJelele
OQO 5+5+5=15

3+3+3+3+3=15




Repeated addition using jottings

Children can develop their recordings of multiplication to using jottings.

@ @) @ @ @)

Repeated addition using a bead bar | bead string

Children can use bead strings or bead bars to help them calculate mathematical statements for
multiplication.

5x 3 =5 groups of 3
5x3=15

. a_ .  a_  a 00,000

Repeated addition using a number line

Once children are familiar with the idea of repeated addition using a bead bar or bead string, they can
begin to use a number line to show the counting steps.

5x 3 =5 groups of 3

5x3=15
W
0 3 6 9 12 I5

Examples of calculations

5x4 using commutativity to identify a recalled fact
3x10 recalled fact

7x3 using a representation

2x9 using knowledge that multiplying by 2 is doubling
6x6 using a representation

Prerequisite skills:
e Count forwards and backwards in ones

¢ Identifying equal groups



Doubling using partitioning and base 10 equipment

When deriving and using doubles of simple two-digit numbers where the ones total is less than 10,
children should be taught to represent the number, and then repeat so they have two groups that are
equal in value, developing their understanding that doubling is the same as multiplying by 2

e.g. double 24.
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They should then put the tens together and the ones together:
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Finally recombining the tens and ones to find the double, e.g. double 24 is 48.

Doubling using partitioning and jottings

Children can then develop their use of jottings to represent the number, e.g. double 24, representing
the number twice:

Finally, they can count in tens, and then ones to recombine the number, e.g. 10, 20, 30, 40, 41, 42, 43,
44, 45, 46, 47, 48.



Doubling using partitioning
e.g. double 24

£

40\‘4 8’/8

The diagram above illustrates the way children should be thinking about doubling using partitioning, but
it is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations
Double 43
Double 31

Prerequisite skills:

e Count forwards and backwards in ones and tens
e Represent a number using base ten equipment

e Partition a two digit number into tens and ones

e Recombine a multiple of ten and a multiple of one
Calculate mathematical statements for division

Repeated subtraction using practical equipment

Children should initially show division as repeated subtraction in a random arrangement, e.g. 15 + 3 can
be shown as fifteen divided into groups of three with counters.

Q0 O oo Oo 0OQ
O~ 0Op O O >

I5+ 3 =5 groups



Repeated subtraction using arrays

Arrays can be used to help children to identify the groups of the divisor in a division calculation, e.g. the

[e]e)e)
[e)e)e)
[e]e)e)
[e]e)e)
[e)e)e)

I5+ 3 =5 groups

Repeated subtraction using jottings

Children can develop their recordings of division to using jottings, e.g. |5 + 3,

O @) @ @) @

Repeated subtraction using bead bar | bead string

Children can use bead strings or bead bars to help them calculate mathematical statements for division.

I5+ 3 =5 groups

Repeated subtraction using number line

Once children are familiar with the idea of repeated subtraction using a bead bar or bead string, they
can begin to use a number line to show the counting steps.

I5+ 3 =5 groups




Examples of calculations

20+ 5 recalled fact

40+ 10 recalled fact

18 +3 using a representation

12 +2 using knowledge that dividing by 2 is halving

Prerequisite skills:
e Count forwards and backwards in ones

¢ Identifying equal groups

Halving using partitioning and base 10 equipment
When deriving and using halves of simple two-digit even numbers where the tens are even, children
should first represent the number, e.g. Find half of 48
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They should halve the tens and then halve the ones by sharing each of them into two equal groups,
developing their understanding that halving is the same as dividing by 2. A diagram such as the one
below might be useful:
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Finally, they identify what half of the whole number is, e.g. Half of 48 is 24



Halving using partitioning and jottings

Children can then develop their use of jottings to represent the number, e.g. Find half of 48

(1

They then share each element of the number into two equal groups. A diagram such as the one below
might be useful:

T ¥ F »
T & &

Finally, they identify what half of the whole number is, e.g. Half of 48 is 24.

Halving using partitioning
e.g. Find half of 48

£

20 /4
24
The diagram above illustrates the way children should be thinking about halving using partitioning, but it
is not necessary for them to record in this way if it is not helpful to the child.



Examples of calculations
Find half of 64
Find half of 28

Prerequisite skills:

e Count forwards and backwards in ones and tens
e Represent a number using base ten equipment

e Partition a two-digit number into tens and ones

e Recombine a multiple of ten and a multiple of ones



Y3

End of Year Objective:
Write and calculate mathematical statements for multiplication and division using the
multiplication tables that they know, including two-digit numbers times one-digit numbers.

Rapid Recall
Children should be able to:

e Count in multiples of 4, 8, 50 and 100
e Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
e Derive and use doubles of all numbers to 100 and corresponding halves

e Derive and use doubles of all multiples of 50 to 500

Mental Strategies

Children should be able to represent multiplication and division calculations, including two-digit numbers
multiplied by one-digit numbers. As children learn to recall more multiplication and division facts, they
should make a choice about the calculations they need to represent to find the answer, and those they
can recall.

Calculate mathematical statements for multiplication

Multiply a one- or two-digit number by 10 and a one-digit number by 100 using base 10
equipment

Children should initially represent the calculation using base 10 equipment, e.g. 23 x 10

e
e
]

All of the base 10 pieces need to be made ten times greater.

=R
EEpETaEE e
EEHETaEEEE

The children should then compare the two numbers in place value columns.

H T U
2 3
2 3 0

They should notice that each digit has moved one place to the left, i.e. become ten times greater.



Multiply a one- or two-digit number by 10 and a one-digit number by 100 using a place value
chart

Building on their knowledge from using the base 10 equipment, children can use transparent counters to
help them develop their understanding of multiplying by 10 and 100,

e.g. 46 x 10

The children represent 46 on a place value chart using transparent counters.

00000 0000 000 00 0
10000 1000 100 10 1
20000 2000 200 20 2
30000 3000 300 30 3
40000 4000 400 40 4
50000 5000 500 50 5
60000 6000 600 60 (;
70000 7000 700 70 ;
80000 8000 800 80 8
90000 9000 900 90 9

They then move each counter one place to the left to multiply the number by 10.

00000 0000 000 00 0
10000 1000 100 10 1
20000 2000 200 20 2
30000 3000 300 30 3
40000 4000 400 40 4
50000 5000 500 50 5
60000 6000 600 60 6
70000 7000 700 70 7
80000 8000 800 80 8
90000 9000 900 90 9

They then recombine this number to create 460.

Examples of calculations
3x10

7 x 100

62x 10



Prerequisite skills:
e Represent numbers up to three digits using base 10 equipment
e Partition a two digit number into tens and ones

e Recombine multiples of hundreds and tens

Within known tables, use related facts to multiply T0O by a one-digit number
NB TO represents a two digit multiple of ten

Children should be encouraged to identify the relationships between numbers in multiplication
calculations, e.g. 7 x 8 = 56 could be represented using a multiplication trio as this model allows children
to see the relationships between the numbers:

56
7 8
This can be used to derive the following calculations:
7x8 =56
8x7=056

Children can then use the multiplication trio to derive related facts, e.g. 70 x 8 =

560

70 8

Children should be able to explain that because 70 is ten times greater than 7, the answer to 70 x 8 will
be ten times greater than 56. They can then use their understanding of multiplying by 10 to calculate
this.

Examples of calculations
60 x 3
50 x 4
30x8

Prerequisite skills:
e Recall 2, 3, 4, 5, 8 and 10 multiplication tables

e Understand the effect of multiplying a one- or two-digit number by 10



Within known tables, use partitioning to multiply Tl by a one-digit number
NB T represents a two digit number with one as the units

Squared paper can be used to develop children’s understanding of this calculation and how it is related
to multiplying TO by a one-digit number.

eg 3l x4

Children make the calculation 30 x 4 using squared paper.

30

They should be able to calculate, by using related facts, that 30 x 4 = 120. The children should now
consider how to change the representation of 30 x 4 into 31 x 4, i.e. by adding one extra column of
four:

31

So 3 x4=30x4add | x4
3l x4=120+4
3l x4=124

Examples of calculations
51 x3
6l x4
31 x8

Prerequisite skills:

e Recall 2, 3, 4, 5, 8 and 10 multiplication tables

e Create an array to represent a multiplication calculation

e Understand the effect of multiplying a one- or two-digit number by |10

e Use related facts to multiply TO by a one-digit number within known tables



Use compensation to multiply 19 by a one-digit number

Squared paper can be used to develop children’s understanding of this calculation and how it is related
to multiplying twenty by a one-digit number.

eg 19x4

Children make the calculation 20 x 4 using squared paper.

20

They should be able to calculate, by using related facts, that 20 x 4 = 80. The children should now
consider how to change the representation of 20 x 4 into 19 x 4, i.e. by subtracting one column of four:

19

So 19 x4 =20 x4 subtract | x 4
I9%x4=80-4
19x4=76

Examples of calculations
19 x 3
19 x5
19x8

Prerequisite skills:

e Recall 2, 3, 4, 5, 8 and 10 multiplication tables

e Create an array to represent a multiplication calculation

e Understand the effect of multiplying a one- or two-digit number by |10

o Use related facts to multiply 20 by a one-digit number within known tables



Use partitioning to double any two-digit number

Children should continue to develop their understanding of doubling from Y2. They should use related
facts to double two-digit multiples of 10. For example, double 7 is 14 so double 70 (ten times greater
than 7) is 140 (ten times greater than 14).

e.g. double 76
A
70 6

140 12

N/

152

The diagram above illustrates the way children should be thinking about doubling using partitioning, but
it is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations
Double 39
Double 52
Double 85

Prerequisite skills:

e Count forwards in ones and tens, crossing tens and hundreds boundaries
e Partition a two-digit number into tens and ones

e Use related facts to double a two-digit multiple of 10

e Recombine a multiple of ten and a multiple of one



Use related facts or partitioning to double any multiple of 50 to 500

Children should use related facts to double multiples of 100. For example, double 3 is 6 so double 300 is
600.

e.g. double 350

350

/N

300 50

600 100

N/

700

Examples of calculations
Double 250
Double 450
Double 150

Prerequisite skills:
e Count forwards in tens and hundreds
e Partition a multiple of 50 into hundreds and tens

e Use related facts to double a multiple of 100 which is less than 500



Calculate mathematical statements for division

Children in Year 3 are learning division by chunking at this point, so calculations should fit the method
being taught.

Use related facts to divide TO by a one-digit number
NB TO represents a multiple of ten

Children should be encouraged to identify the relationships between numbers in division calculations,
e.g. 8 + 4 = 2 could be represented using a division trio as this model allows children to see the
relationships between the numbers:

8
2 4
This can be used to derive the following calculations:
8+4=2
8+2=4

Children can then use the division trio to derive related facts, e.g. 80 + 4 =

80

20 4

Children should be able to explain that because 80 is ten times greater than 8, the answer to 80 + 4 will
be ten times greater than 2.

Examples of calculations

60 + 3
80 +2
90 =3

Prerequisite skills:
e Recall 2, 3 and 4 multiplication tables

e Understand the effect of multiplying a one-digit number by 10



Use partitioning to halve even numbers up to 200
Where the tens digit is even, children can use related facts to halve the multiple of 10. For example, half
of 14 is 7 so half of 140 (ten times greater than 14) is 70 (ten times greater than 7).

e.g. Find half of 146

146

"

140 6

70 3
73
Where the tens digit is odd, children can use partitioning in different ways to help them to calculate,

recognising that partitioning the number into an even number of tens and the remainder will help them
calculate more efficiently.

e.g. Find half of 78

78
N
60 13

VY

The diagram above illustrates the way children should be thinking about halving using partitioning, but it
is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations

Find half of 162 by partitioning into 160 and 2
Find half of 94 by partitioning into 80 and 14
Find half of 136 by partitioning into 120 and 16

Prerequisite skills:
e Partition a two-digit and three-digit number in different ways
e Use related facts to half a multiple of 10, where the tens digit is even, up to 200

e Recombine a multiple of ten and a multiple of one



Y4

End of Year Objective:

Use place value, known and derived facts to multiply and divide mentally, including:
- multiplying by 0 and |

- dividing by |

- multiplying together three numbers

Rapid Recall
Children should be able to:

e Count in multiples of 6, 7, 9, 25 and 1000
e Recall multiplication and division facts for multiplication tables up to 12 x 12
e Use partitioning to double or halve any number, including decimals to one decimal place

e Recognise and use factor pairs

Mental Strategies

Children should be able to represent multiplication and division calculations, including two-digit
multiplied by one-digit numbers. As children learn to recall more multiplication and division facts, they
should make a choice about the calculations they need to represent to find the answer, and those they
can recall.

Use place value, known and derived facts to multiply mentally

Multiply a one- or two-digit number by 10 and 100
Building on their understanding from Year 3, children use place value columns to multiply one or two-
digit numbers by 10 and 100.

e.g. 42 x 100 =

Th H T U
4 2
4 2 0 O

Examples of calculations
7x 10

9 x 100

71x 10

63 x 100

Prerequisite skills:
e Understand and use place value columns when representing numbers

e Understand the effect of multiplying a number by 10 or 100



Use related facts to multiply H00 by a one-digit number
NB HOO represents a multiple of 100

Children should be encouraged to identify the relationships between numbers in multiplication
calculations, e.g. 7 x 9 = 63 could be represented using a multiplication trio as this model allows children
to see the relationships between the numbers:

63

7 9
This can be used to derive the following calculations:
7x9 =63
I9x7=63

Children can then use the multiplication trio to derive related facts, e.g. 700 x 9 =

6300

700 9

Children should be able to explain that because 700 is one hundred times greater than 7, the answer to
700 x 9 will be one hundred times greater than 63. They can then use their understanding of multiplying
by 100 to calculate this.

Use factor pairs to multiply HO0 by a one-digit number

Calculations that involve multiplying HOO by a one-digit number can be broken down into smaller steps
by using factor pairs.

e.g. 700 x 9 =
becomes 7x100x9 = (using knowledge of factor pairs)
which becomes 7x9x 100 = (using knowledge of commutativity/associativity)
which becomes 63 x 100 = 6300

Examples of calculations

600 x 7

500 x 8

900 x 6

Prerequisite skills:

e Recall multiplication tables

e Understand the effect of multiplying a one- or two-digit number by 100

e Recognise and use factor pairs



Use compensation to multiply T9 by a one-digit number
NB T9 represents a two-digit number with 9 ones

Building on their understanding from Year 3 of multiplying 19 by a one-digit number using squared
paper, children multiply by the nearest multiple of ten and then compensate appropriately.

eg 59x4=

59 x 4 = 60 x 4 subtract | x 4

60 x 4 =240
So 59x4=240-4 (one group of 4 less than 240)
59 x4 =236

Examples of calculations
49 x 3
29x7
89x6

Prerequisite skills:
e Recall multiplication tables
e To understand how multiplying by 9 is related to multiplying by 10

e Use related facts to multiply TO by a one-digit number

Use related facts to multiply TU x 5 (by multiplying by 10 and halving)
When learning multiplication tables, children should be encouraged to identify related facts.

eg. 8x10=80




This can be used to calculate:

8x5=40 (half of 8 x10) because 5 is half of 10

This strategy can then be applied to calculating TU x 5.

eg 46x5=
46 x 10 = 460
so
46 x 5 =230

Examples of calculations
28 x 5
81 x5
54 x5

Prerequisite skills:

e Recall multiplication tables

e Understand the relationship between multiplying by 10 and multiplying by 5
e Multiply a two-digit number by 10

e Halve multiples of 10 up to three-digits



Use related facts to multiply TU x 20 (by multiplying by 10 and doubling)

When learning multiplication tables, children should be encouraged to identify related facts.

eg 3x10=30

This can be used to calculate:

3x20=60 (double 3 x 10) because 20 is double 10

This strategy can then be applied to calculating TU x 20.

eg. 46x20=
46 x 10 = 460
so
46 x 20 = 920

Examples of calculations
34x 20
47 x 20
68 x 20

Prerequisite skills:

e Recall multiplication tables

e Understand the relationship between multiplying by 10 and multiplying by 20
e Multiply a two-digit number by 10

e Double multiples of 10 up to three-digits



Use partitioning to multiply TU by a one-digit number

Building on their understanding of the grid method of multiplication from Year 3, children in Year 4 may
choose to multiply TU x U using partitioning, but without the use of the grid.

eg 67x4=
60 x 4 =240
7x4=28
67 x 4 = 268

Examples of calculations
57 x4
36 x7
93x6

Prerequisite skills:
e Recall multiplication tables
e Partition a two-digit number into tens and ones

e Recombine a multiple of ten and a multiple of one

Use partitioning to double numbers including those with one decimal place

Children should use related facts to double numbers. For example, double 7 is 14 so double 0.7 (ten
times smaller than 7) is 1.4 (ten times smaller than 14).

e.g. double 6.8
A
I 0.8
12\‘ ’/1.6
13.6

The diagram above illustrates the way children should be thinking about doubling using partitioning, but
it is not necessary for them to record in this way if it is not helpful to the child.



Examples of calculations
Double 374

Double 4524

Double 7.6

Prerequisite skills:

e Count forwards in tenths, ones, tens, hundreds and thousands

e Partition a number into thousands, hundreds, tens, ones and tenths

e Use related facts to double multiples of tenths, ones, tens, hundreds and thousands

e Recombine multiples of tenths, ones, tens, hundreds and thousands
Multiply together three numbers
Children should be able to represent multiplying three numbers together practically, e.g. using counters

000000 000 00e
Q0 OO@%

55050

0000 0000 000N

2 x 3 four times




Once children understand how the calculation can be shown practically or pictorially, they should then
be encouraged to choose an appropriate order for calculating based on the numbers involved.

eg Sx7x4=

This could be calculated as:

4= le}w: 5=
35 20 28

35x4 =140 20x 7 =140 28 x5 =140
Children may choose@x 7 as the easiest calculation because 5 x 4 results in a multiple of 10.

Examples of calculations
3x4x6
7x3x9
5x6x8

Prerequisite skills:

e Represent a multiplication using an array

e Understand that multiplication can be done in any order
e Recall multiplication tables

e Multiply a two-digit number by a one-digit number

Multiply a number by 0 or |
Children should realise through investigation that a calculation is not needed when multiplying by 0 or |

Any number multiplied by 0 will result in zero, e.g. 76 x 0 = 0 because any number of empty groups
does not have a value.

Any number multiplied by | will result in the number itself, 356 x | = 356 because it is one group of the
original amount.



Use place value, known and derived facts to divide mentally

Divide a number by 10 and 100 using base 10 equipment
Children should initially represent the calculation using base 10 equipment, e.g. 230 + 10

R
R
TR

All of the base 10 pieces need to be made ten times smaller.

[
[
[

EEEEEE R
[ E R

The children should then compare the two numbers in place value columns.

H T U
2 3 0
2 3

They should notice that each digit has moved one place to the right, i.e. become ten times smaller.
Divide a number by 10 and 100 using a place value chart

Building on their knowledge from using the base 10 equipment, children can use transparent counters to
help them develop their understanding of dividing a number by 10 and 100.

e.g. 460 + 10

The children represent 460 on a place value chart using transparent counters.

00000 0000 000 00 0
10000 1000 100 10 1
20000 2000 200 20 2
30000 3000 300 30 3
40000 4000 400 40 4
50000 5000 500 50 5
60000 6000 600 60 6
70000 7000 700 770 7
80000 8000 800 80 8
90000 9000 900 90 9




They then move each counter one place to the right to divide the number by |0.

00000 0000 000 00 0
10000 1000 100 10 1
20000 2000 200 20 2
30000 3000 300 30 3
40000 4000 400 4b 4
50000 5000 500 50 5
60000 6000 600 60 (;
70000 7000 700 70 7
80000 8000 800 80 8
90000 9000 9500 90 9

Examples of calculations

120 ~ 10
600 + 100
850 + 10

NB There is no requirement to divide numbers where the answer is a decimal.

Prerequisite skills:
e Represent numbers up to three digits using base 10 equipment
e Partition a number into hundreds and tens

e Recombine a multiple of ten and a multiple of one

Use related facts to divide HTO by a one-digit number

Children should be encouraged to identify the relationships between numbers in division calculations,
e.g. 42 + 7 = 6 could be represented using a division trio:

42

7 6
This can be used to derive the following calculations:
42+7=6
42+6=7



Children can then use the division trio to derive related facts, e.g. 80 + 4 =

420

7 60

Children should be able to explain that because 420 is ten times greater than 42, the answer to 420 + 7
will be ten times greater than 6.

Examples of calculations

480 +~ 8
630 + 9
300 + 6

Prerequisite skills:
e Recall multiplication tables

e Understand the effect of multiplying a one or two-digit number by 10

Use partitioning to divide TU by a one-digit number

Building on their understanding of using chunking for division from Year 3, children decide how to
partition a two-digit number to help them divide it by a one-digit number.

. .
39 (g

30+3=10 18+3=6

Examples of calculations

68 + 4 By partitioning into 40 and 28
95 +5 By partitioning into 50 and 45
84 +6 By partitioning into 60 and 24

Prerequisite skills:
e Recall multiplication tables
e Understand division as repeated subtraction (chunking)

e Partition two-digit numbers in different ways



Use partitioning to halve any number including to one decimal place

Children should be encouraged to decide the best way to partition a number to halve it.

e.g. Find half of 4526

4526

'l \\

4000 500

2000 250

N

2263

An alternative way of partitioning would be:

Find half 4526

4526

LN

4400 100

22& 50 /3
2263

The diagrams above illustrate the way children should be thinking about halving using partitioning, but it
is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations
Find half of 468

Find half of 7602

Find half of 8.2

Find half of 3.6

Prerequisite skills:

e Partition numbers (including in different ways for efficiency)

e Use related facts to halve a multiple of a tenth, one, ten, hundred and thousand
e Recombine multiples of one, ten, hundred and thousand

e Recombine multiples of a tenth and one



Divide a number by |

Children should realise, through investigation, that a calculating process is not necessary when dividing
by |

Any number that is divided by | will result in the number itself, e.g. 542 + | = 542. This is because any

quantity shared into one group will result in that group having the whole quantity in it; or any number
grouped into ones will result in the original number of groups.



Y5

End of Year Objective:
Multiply and divide numbers mentally drawing upon known facts

Rapid Recall
Children should be able to:

e Recall related tables facts for multiples of 10 (70 x 6 = 420 because 7 x 6 = 42)

e Using times tables, identify related unit fractions, e.g. 7 x 9 = 63 so one-ninth of 63 is 7 and one-
seventh of 63 is 9

e Use partitioning to double or halve any number, including decimals to two decimal places
e Recall prime numbers up to 19

e Recall square (*) numbers up to 12 x 12

Mental Strategies

In Year 5 children build on their skills and understanding from previous year groups to multiply and
divide mentally with larger numbers and numbers to two decimal places. Children should be encouraged
to choose the most appropriate strategy based on the numbers involved in the calculation.

Multiply numbers mentally drawing upon known facts

Multiply whole numbers and decimals to two decimal places by 10, 100 and 1000 using a place
value chart

Building on their knowledge of multiplying by 10 and 100 from Year 3 and Year 4, children can use
transparent counters to help them develop their understanding of multiplying numbers to two decimal
places by 10, 100 and 1000

e.g. 3.72 x 1000

The children represent 3.72 on a place value chart using transparent counters.

00000 0000 000 00 0 0.0 0.00
10 000 1000 100 10 1 0.1 0.01
20000 | 2000 200 20 2 0.2 0.02
30000 | 3000 300 30 3 0.3 0.03
40 000 | 4000 400 40 4 0.4 0.04
50 000 | 5000 500 50 5 0.5 0.05
60 000 | 6000 600 60 6 0.6 0.06
70000 | 7000 700 70 7 0.7 0.07
80 000 | 8000 800 80 8 0.8 0.08
90 000 | 9000 900 90 9 0.9 0.09




They then move each counter three places to the left to multiply the number by 1000 because 1000 is
I0x [0x 10

00000 0000 000 00 0 0.0 0.00
10 000 1000 100 10 1 0.1 0.01
20000 | 2000 200 20 2 0.2 0.02
30 000 | 3000 300 30 3 0.3 0.03
40 000 | 4000 400 40 4 0.4 0.04
50 000 | 5000 500 50 5 0.5 0.05
60 000 | 6000 600 60 6 0.6 0.06
70000 | 7000 700 70 7 0.7 0.07
80 000 | 8000 800 80 8 0.8 0.08
90 000 | 9000 900 90 9 0.9 0.09

Examples of calculations
7591 x 10

507 x 10

670.4 x 100

360 x 1000

0.76 x 1000

Prerequisite skills:
e Partition a2 number into thousands, hundreds, tens, ones, tenths and hundredths

e Recombine multiples of a hundred thousand, ten thousand, thousand, hundred, ten, one and tenth

Use related facts to multiply Th000 by a one-digit number
NB Th00O represents a multiple of 1000

Children should be encouraged to identify the relationships between numbers in multiplication
calculations, e.g. 6 x 8 = 48 could be represented using a multiplication trio as this model allows children
to see the relationships between the numbers:

48

6 8

This can be used to derive the following calculations:
6x8=48
8x6=48



Children can then use the multiplication trio to derive related facts, e.g. 6000 x 8 =

48 000

6000 8

Children should be able to explain that because 6000 is one thousand times greater than 6, the answer
to 6000 x 8 will be one thousand times greater than 48. They can then use their understanding of
multiplying by 1000 to calculate this.

Examples of calculations
3000 x 3
7000 x 5
8000 x 9

Prerequisite skills:
e Recall multiplication tables

e Understand the effect of multiplying a one- or two-digit number by 1000

Use related facts to multiply 0.t by a one-digit number
NB 0.t represents a multiple of a tenth

The multiplication trio from the previous strategy can also be used to derive 0.t multiplied by a one-digit
number, e.g. 0.6 x 8
4.8

0.6 8

Children should be able to explain that because 0.6 is ten times smaller than 6, the answer to 0.6 x 8
will be ten times smaller than 48. They can then use their understanding of dividing by 10 to calculate
this.

Examples of calculations
03x7
0.6x9
0.5x4

Prerequisite skills:
e Recall multiplication tables

e Understand the effect of dividing a one- or two-digit number by 10



Use factor pairs to multiply TO x TO

Calculations that involve multiplying TO x TO can be broken down into smaller steps by using factor
pairs.

e.g. 60 x 40 =
becomes 6x10x4x10= (using knowledge of factor pairs)
which becomes 6x4x10x10= (using knowledge of commutativity/associativity)
which becomes 24 x 100 = 2400

Examples of calculations

30 x 60

70 x 80

50 x 40

Prerequisite skills:

e Recall multiplication tables

e Understand the effect of multiplying a one- or two-digit number by 100

e Recognise and use factor pairs

Use compensation to multiply H99 by a one-digit number
NB H99 represents a three-digit number with 9 tens and 9 ones

Building on their understanding from Year 4 of multiplying T9 by a one-digit number, children multiply
by the nearest multiple of a hundred and then compensate appropriately.

eg. 699x3=

699 x 3 =700 x 3 subtract | x 3

700 x 3 =2100
So 699 x3=2100-3 (one group of 3 less than 2100)
699 x 3 = 2097

Examples of calculations
599 x 4
399 x7
699 x 9

Prerequisite skills:

e Recall multiplication tables

e Understand how multiplying by 99 is related to multiplying by 100
e Use related facts to multiply HOO by a one-digit number

e Subtract a one-digit number from a multiple of a hundred



Use partitioning to multiply U.t by a one-digit number

Children should be encouraged to choose the most efficient method, which may be mental, rather than
simply opting for a written method.

eg. 38x4-=
3x4=12
08x4=32
38x4=152

Examples of calculations
6.7 x 4
32x7
85x6

Prerequisite skills:

e Recall multiplication tables

e Partition U.t into ones and tenths
e Use related facts

e Add numbers with different amounts of digits

Use partitioning to double numbers including those with two decimal places

Children should use related facts to double numbers. For example, double 9 is 18 so double 0.09 (a
hundred times smaller than 9) is 0.18 (a hundred times smaller than 18).

7816
]
ST

15.72

e

The diagram above illustrates the way children should be thinking about doubling using partitioning, but
it is not necessary for them to record in this way if it is not helpful to the child.



Examples of calculations
Double 56.7

Double 485.6

Double 8.59

Double 36 742

Prerequisite skills:

e Count forwards in hundredths, tenths, ones, tens, hundreds and thousands

e Partition a number into thousands, hundreds, tens, ones, tenths and hundredths

e Use related facts to double multiples of hundredths, tenths, ones, tens, hundreds and thousands

e Recombine multiples of hundredths, tenths, ones, tens, hundreds and thousands

Divide numbers mentally drawing upon known facts

Divide whole numbers and decimals by 10, 100 and 1000 using a place value chart

Building on their knowledge of dividing by 10 and 100 from Year 3 and Year 4, children can use
transparent counters to help them develop their understanding of dividing numbers by 10, 100 and
1000. Answers should include decimals up to two decimal places.

e.g. 35 600 + 1000 =

The children represent 35 600 on a place value chart using transparent counters.

00000 0000 000 00 0 0.0 0.00
10 000 1000 100 10 1 0.1 0.01
20000 | 2000 200 20 2 0.2 0.02
30000 | 3000 300 30 3 0.3 0.03
40 000 | 4000 400 40 4 0.4 0.04
50 000 | 3000 500 50 5 0.5 0.05
60 000 | 6000 600 60 6 0.6 0.06
70000 | 7000 700 70 7 0.7 0.07
80 000 | 8000 800 80 8 0.8 0.08
90 000 | 9000 900 90 9 0.9 0.09




They then move each counter three places to the right to divide the number by 1000
1000 is 10 x 10 x 10 so dividing by 1000 is the same as + 10+ [0 + |0

00000 0000 000 00 0 0.0 0.00
10 000 1000 100 10 1 0.1 0.01
20 000 2000 200 20 2 0.2 0.02
30 000 3000 300 30 3 0.3 0.03
40 000 | 4000 400 40 4 0.4 0.04
50 000 5000 500 50 5 0.5 0.05
60 000 | 6000 600 60 6 0.6 0.06
70000 | 7000 700 70 7 0.7 0.07
80 000 8000 800 80 8 0.8 0.08
90 000 | 9000 900 90 9 0.9 0.09

Examples of calculations

874+ 10

60.1 = 10
7043 + 100
48 750 + 1000

Prerequisite skills:

e Partition a number into hundred thousands, ten thousands, thousands, hundreds, tens, ones and
tenths

e Recombine multiples of ten thousand, thousand, hundred, ten, one, tenth and hundredth



Use related facts to divide ThH00 by a one-digit number
NB ThHOO represents a four-digit multiple of 100

Children should be encouraged to identify the relationships between numbers in division calculations,
e.g. 54 + 6 = 9 could be represented using a division trio:

54
6 9
This can be used to derive the following calculations:
54+6=9
54+9=6

Children can then use the division trio to derive related facts, e.g. 5400 + 6 = 900

5400

6 900

Children should be able to explain that because 5400 is a hundred times greater than 54, the answer to
5400 + 6 will be a hundred times greater than 9. They can then use their understanding of multiplying by
100 to calculate this.

Examples of calculations

8100 + 9
3000 +~ 6
9600 + 8

Prerequisite skills:
e Recall multiplication tables

e Understand the effect of multiplying a one or two-digit number by 100



Use related facts to divide U.t by a one-digit number

The division trio from the previous strategy can also be used to derive U.t divided by a one-digit
number, e.g. 54 + 6 = 54

6 0.9

Children should be able to explain that because 5.4 is ten times smaller than 54, the answer to 5.4 + 6
will be ten times smaller than 9. They can then use their understanding of dividing by 10 to calculate this.

Examples of calculations

2.1+7
3.6+9
48+ 4

Prerequisite skills:
e Recall multiplication tables

e Understand the effect of dividing a one- or two-digit number by 10

Use related facts to divide U.t by a 0.t

The division trio from the previous strategy can also be used to derive U.t divided by 0.t, e.g. 5.4 + 0.6 =

5.4

0.6 9

Children should be able to explain that 5.4 is ten times smaller than 54 and 0.6 is ten times smaller than
6. This means that both numbers have been scaled down by the same amount, so the relationship
between the numbers stays the same. The answer to 5.4 + 0.6 will therefore be 9 because there are 9
groups of 0.6 in 5.4

Examples of calculations

2.1 +07
3.6 + 0.9
48 + 0.4

Prerequisite skills:
e Recall multiplication tables

e Understand division as repeated subtraction



Use partitioning to divide HTU by a one-digit number

Building on their understanding of using partitioning to divide TU by a one-digit number from Year 4,
children decide how to partition HTU to help them divide it by a one-digit number.

@
8.
% @

300 + 6 =50 42+6=17

The diagram above illustrates the way children should be thinking about dividing using partitioning, but it
is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations

756 9 By partitioning into 720 and 36
765 +5 By partitioning into 500 and 250 and 15
861 =7 By partitioning into 700 and 140 and 21

Prerequisite skills:
e Recall multiplication tables
e Understand division as repeated subtraction

e Partition three-digit numbers in different ways



Use partitioning to halve any number including to two decimal places

Children should be encouraged to decide the best way to partition a number to halve it.

e.g. Find half of 6.74
6.74
6/ Ol ™~

7 0.04

An alternative way of partitioning would be:

Find half of 6.74

6.74
6 é/ \

0.14

3\ /.07
3.37

The diagrams above illustrate the way children should be thinking about halving using partitioning, but it
is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations
Find half of 4.62

Find half of 18.46

Find half of 8.94

Find half of 17.92

Find half of 32 784

Prerequisite skills:

e Partition numbers (including in different ways for efficiency)

e Use related facts to halve a multiple of a hundredth, tenth, ten, hundred and thousand
e Recombine multiples of one, ten, hundred and thousand

e Recombine multiples of a tenth and a hundredth



Y6

End of Year Objective:
Perform mental calculations, including with mixed operations and large numbers

Rapid Recall
Children should be able to:

Recall related tables facts decimal numbers (0.7 x 6 = 4.2 because 7 x 6 = 42)

e Use partitioning to double or halve any number

Recall prime numbers up to 100

Recall squares of the corresponding multiples of 10 (i.e. 40 is 1600)

Mental Strategies

In Year 6 children build on their skills and understanding from previous year groups to multiply and
divide mentally with larger numbers and numbers to three decimal places. Children should be
encouraged to choose the most appropriate strategy based on the numbers involved in the calculation.

Perform mental calculations — Multiplication

Multiply whole numbers and decimals to three decimal places by 10, 100 and 1000

Building on their knowledge of multiplying by 10, 100 and 1000 from Year 5, children use place value
columns to multiply numbers to three decimal places by 10, 100 and 1000

e.g 43721 x 100 =
Th H T Uet h th
4 3 7 2 I

4 3 7 2 ¢ |

Examples of calculations

4562 x 1000
9.682x 10
25.784 x 100

Prerequisite skills:
e Understand and use place value columns when representing numbers

e Understand the effect of multiplying a number by 10, 100 or 1000



Identify and use all related facts that link to tables

Children should be encouraged to select the most appropriate strategy based on the numbers involved
in the calculation.

e.g. 8000 x 4 =

Using related facts in a multiplication trio could help with this calculation:

32 000

8000 4

Children should be able to explain that because 8000 is a thousand times greater than 8, the answer to
8000 x 4 will be a thousand times greater than 32.

e.g. 8000 x 40 =

Using factor pairs could help with this calculation:

8000 x 40 =
becomes 8000 x4 x 10 = (using knowledge of factor pairs)
which becomes 32 000 x 10 = 320 000

Examples of calculations
7000 x 6

500 x 40

900 x 300

3000 x 80

Prerequisite skills:
e Recall multiplication tables
e Understand the effect of multiplying a number by 10, 100 or 1000

e Recognise and use factor pairs



Use related facts to multiply 0.0t by a one-digit number
NB 0.0t represents a multiple of a hundredth

Children can use a multiplication trio to derive related facts, e.g. 0.07 x 4

0.28

0.07 4

Children should be able to explain that because 0.07 is a hundred times smaller than 7, the answer to
0.07 x 4 will be a hundred times smaller than 28. They can then use their understanding of dividing by
100 to calculate this.

Examples of calculations
0.03x7
0.06 x 9
0.05 x 4

Prerequisite skills:
e Recall multiplication tables

e Understand the effect of dividing a one- or two-digit number by 100

Use compensation to multiply U.9 and U.99 by a one-digit number

Building on their understanding from Year 5 of multiplying H99 by a one-digit number, children multiply
by the nearest whole number and then compensate appropriately.

eg 69x4=

6.9x4=7x4subtract 0.1 x 4

7x4=28
So 69x4=28-04
6.9x4=276
eg 699x4=

6.99 x4 =7 x 4 subtract 0.01 x 4

7x4=128
So 6.99 x4 =28 -0.04
6.99 x 4 = 27.96



Examples of calculations
59 x4

3.99x7

9.99x 6

Prerequisite skills:

e Recall multiplication tables

e Understand how multiplying by 0.9 is related to multiplying by |
e Understand how multiplying by 0.99 is related to multiplying by |

e Subtract a 0.t or 0.0h from a whole nhumber

Use partitioning to multiply 0.th by a one-digit number

Children should be encouraged to choose the most efficient method, which may be mental, rather than
simply opting for a written method.

eg. 067x4=
0.6x4=24
0.07x4=0.28
0.67 x4 =2.68

Examples of calculations
0.76 x 3
0.28 x 7
0.54x 6

Prerequisite skills:

e Recall multiplication tables

e Partition 0.th into tenths and hundredths
e Use related facts

e Add numbers with different amounts of digits



Use partitioning to double numbers including those with three decimal places

Children should use related facts to double numbers. For example, double 9 is 18 so double 0.009 (a
thousand times smaller than 9) is 0.018 (a thousand times smaller than 18).

e.g. double 6.374

12 0.6 0.14 0.008

\yod

12.748

The diagram above illustrates the way children should be thinking about doubling using partitioning, but
it is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations
Double 3.421

Double 6.705

Double 12.594
Double 54 672
Double 674 960

Prerequisite skills:

e Count forwards in steps of powers of |0

e Partition a number appropriately

e Use related facts to double multiples of powers of 10

e Recombine multiples of powers of 10



Perform mental calculations — Division

Divide whole numbers and decimals to three decimal places by 10, 100 and 1000

Building on their knowledge of dividing by 10, 100 and 1000 from Year 5, children use place value

columns to divide numbers by 10, 100 and 1000. Answers should include decimals up to three decimal

places.
e.g. 356.7 + 100 =
Th H T

Examples of calculations

9.83 =10

7.04 + 10
860.2 + 100
56 789 + 1000

Prerequisite skills:

w o C

o o
oy

e Understand and use place value columns when representing numbers

e Understand the effect of dividing a number by 10, 100 or 1000

Identify and use all related facts that link to tables

Children should be encouraged to select the most appropriate strategy based on the numbers involved

in the calculation.

e.g. 56 000 + 8 =

Using related facts in a division trio could help with this calculation:

56 000

8 7000

Children should be able to explain that because 56 000 is a thousand times greater than 56, the answer
to 56 000 + 8 will be a thousand times greater than 7. They can then use their understanding of
multiplying by 1000 to calculate this.



e.g. 5600 + 80 =

The following division trio could be used as a starting point for this calculation:

5600

8 700

Children should be able to explain that because 5600 is a hundred times greater than 56, the answer to
5600 + 8 will be a hundred times greater than 7. They can then use their understanding of multiplying by
100 to calculate this.

The following division trio could then be derived:

5600

80 70

Children should be able to explain that because 80 is ten times greater than 8, the answer to 5600 + 80
will be ten times smaller than the answer to 5600 + 8 because there will be ten times fewer groups.

Examples of calculations
81 000 +9

270 + 30

3000 + 50

9600 =+ 800

Prerequisite skills:
e Recall multiplication tables
e Understand division as repeated subtraction

e Understand the effect of multiplying or dividing by 10, 100 or 1000



Use related facts to divide TU by 0.t
e.g 56 + 0.8 =

Using related facts in a division trio could help with this calculation:

56

0.8 70

Children should be able to explain that because 0.8 is ten times smaller than 8, the answer to 56 + 0.8
will be ten times greater than the answer to 56 + 8 because there will be ten times more groups.

Examples of calculations

21 +0.7
36 + 0.9
48 + 0.4

Prerequisite skills:
e Recall multiplication tables
e Understand division as repeated subtraction

e Understand the effect of multiplying or dividing by 10

Use related facts to divide 0.th by 0.t
e.g. 054 +0.6 =

The following division trio from Year 5 could be used as a starting point for this calculation:

54

0.6 9

Children should be able to explain that 5.4 is ten times smaller than 54 and 0.6 is ten times smaller than
6. This means that both numbers have been scaled down by the same amount, so the relationship
between the numbers stays the same. The answer to 5.4 + 0.6 will therefore be 9 because there are 9
groups of 0.6 in 5.4



The following division trio could then be derived:

0.54

0.6 0.9

Children should be able to explain that because 0.54 is ten times smaller than 5.4, the answer to 0.54 +
0.6 will be ten times smaller than 9. They can then use their understanding of dividing by 10 to calculate
this.

Examples of calculations

032+04
0.64 ~ 0.8
045+ 0.9

Prerequisite skills:
e Recall multiplication tables
e Understand division as repeated subtraction

e Understand the effect of multiplying and dividing by 10

Use related facts to divide by 50

Dividing by 50 is the same as dividing by 100 and then doubling because 50 is half of 100. Children can
investigate this using simple calculations.

eg. 200+ 100 =2
2x2=4
So 200+ 50 = 4

Children can then use this in more complex calculations.

eg. 3200+ 50=

3200 +100 = 32
32x2=64
So 3200 + 50 = 64

Examples of calculations
4100 + 50

7800 + 50

530 + 50



Prerequisite skills:
e Understand the effect of dividing by 100

e Double numbers including those with one decimal place

Use related facts to divide by 25

Dividing by 25 is the same as dividing by 100 and then multiplying by 4 because 25 is one quarter of 100.
Children can investigate this using simple calculations.

eg. 200+ 100 =2
2x4=8
So 200 +25=8

Children can then use this in more complex calculations.
eg. 4800 +25=

4800 +100 = 48
48 x4 =192
So 4800 + 25 =192

Examples of calculations

3200 + 25
7600 + 25
360 + 25

Prerequisite skills:
e Understand the effect of dividing by 100

e Multiply numbers up to one decimal place by 4



Use partitioning to divide ThHTU by a one-digit number

Building on their understanding of using partitioning to divide TU by a one-digit number from Year 4,
children decide how to partition ThHTU to help them divide it by a one-digit number.

eg. 7505+5=1501

5000 + 5= 1000 2500 + 5 =500 5+5=1

The diagram above illustrates the way children should be thinking about dividing using partitioning, but it
is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations

5035 +5 By partitioning into 5000 and 35

1236 + 4 By partitioning into 1200 and 36

9240 + 6 By partitioning into 6000 and 3000 and 240

Prerequisite skills:
e Recall multiplication tables
e Understand division as repeated subtraction

e Partition four-digit numbers in different ways



Use partitioning to halve any number including to three decimal places

Children should be encouraged to decide the best way to partition a number to halve it.

e.g. Find half of 8.654

8.654
6 0.05 0.004
4.327

An alternative way of partitioning would be:

Find half of 8.654

8.654
0.04 0.014

4.3 0.02 0.007

|

4.327

The diagrams above illustrate the way children should be thinking about halving using partitioning, but it
is not necessary for them to record in this way if it is not helpful to the child.

Examples of calculations
Find half of 4.684

Find half of 12.826
Find half of 6.942

Find half of 15.674
Find half of 478 612

Prerequisite skills:

e Partition numbers (including in different ways for efficiency)

e Use related facts to halve a multiple of a thousandth, hundredth, tenth, ten, hundred and thousand
e Recombine multiples of one, ten, hundred and thousand

e Recombine multiples of a tenth, hundredth and thousandth



