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Calculation Policy

Introduction

This policy sets out the path of progression for maths within St. Philomena’s School. At St Philomena’s School we plan and teach from the
National Curriculum (NC) objectives using The White Rose approach. Children spend time learning, consolidating and mastering maths using a
unit based approach. Each unit is taught sequentially and progressively across each key stage.

This policy outlines various calculation methods that children are taught as they progress through the school.
When faced with a calculation problem, children will be encouraged to ask:

e What is the same and what is different?

e Which method is most efficient?

e What steps do | need to solve the problem?

e Can | use jottings to help me?

e Dol need to use a mental method or written method?

e Is my answer sensible?

e Can | use an estimate or the inverse to check my calculating?
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Number Lines
Number lines are a very important tool used in all calculations. Children are introduced to number lines when they begin in the EYFS.

Number lines can take many forms and are used in a variety of ways to develop children’s understanding of number. Children become
proficient in making ‘jumps’ up and down a number line to help them solve a mathematical problem.

1 2 3 4 5 6 7 8 9 10

As they progress through the school the children are taught the value of drawing a blank/empty number line that can accommodate relevant
numbers to solve calculations.

e.g finding change from 50p after spending 16p.

m -6p

34p 44p 50p
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Part Whole Models

Children are introduced to the concept of partitioning upon starting in the EYFS. Partitioning underpins number sense which underpins many
of the subsequent segments, and build towards use of the part—part—whole model.

A ‘whole’ can be represented by one object; if some of the whole object is missing, it is not the ‘whole’.

A whole object can be split into two or more parts in many different ways. The parts might look different; each part will be smaller than the
whole, and the parts can be combined to make the whole.

A ‘whole’ can be represented by a group of discrete objects. If some of the objects in the group are missing, it is not the whole group —it is part
of the whole group.

A whole group of objects can be composed of two or more parts and this can be represented using a part—part—whole ‘cherry’ diagram. The
group can be split in many different ways. The parts might look different; each part will be smaller than the whole group and the parts can be
combined to make the whole group
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Bar Models

Bar models are bars that are drawn to represent known and unknown quantities. In a similar way to part whole models, it encourages learners
to understand how each part or bar combines to make the whole.

Austin has 18 lego bricks. Lionel has 3 lego bricks. How many more lego bricks does Austin have
than Lionel?

18

Calculation: 18 -3 =

A bag of 5 lemons costs £1. A bag of 4 oranges costs £1.80. How much more does one orange
cost than one lemon?

oranges
£1.80 P
£1.80
a5p 45p 45p 45p
Lemons
£1 lemans
[ £l
‘ 20p 20p L] 20p
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Calculation policy: Addition

Key language: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’.

Concrete

Combining two parts to make a whole (use other
resources too e.g. eggs, shells, teddy bears, cars).

9060
LA

|

PIIPPPY

Pictorial

Children to represent the cubes using dots or crosses. They
could put each part on a part whole model too.

Abstract
4+3=7

Four is a part, 3 is a part and the whole
is seven.

Counting on using number lines using cubes or Numicon.

A bar model which encourages the children to count on,
rather than count all.

The abstract number line:
What is 2 more than 47
What is the sum of 2 and 47?
What is the total of 4 and 27
4+2
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Regrouping to make 10; using ten frames and
counters/cubes or using Numicon.
6+5

CmmnlOBHEE

PIvISISY |@

Children to draw the ten frame and counters/cubes.

i

Children to develop an understanding
of equality e.g.

6+0=11
b+5=5+0
6+5=0+4

TO + O using base 10. Continue to develop understanding
of partitioning and place value.
41+ 8

Children to represent the base 10 eg. lines for tens and
dot/crosses for ones.

10s

L

9

41+ 8
1+48=9
° 40+9=49

OO &

4 9

TO + TO using base 10. Continue to develop
understanding of partitioning and place value.

36 +25
10s | 1s

AJEB
N =

Chidlren to represent the base 10 in a place value chart.

10s s

Looking for ways to make 10.

36 +2H= 30+20=50
5+5=10
50+10+1=61

1 5 36
Formal method: ﬁ
61

1
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Use of place value counters to add HTO + TO, HTO + Chidren to represent the counters in a place value chart,
HTO etc. When there are 10 ones in the 15 column- we circling when they make an exchange. 24 3
exchange for 1ten, when there are 10 tens in the 10s
column- we exchange for 1 hundred.

100s | 10s | s +368
%6 [oooo 600 611
looo ‘L_,z ' —

Word problems: 8
In year 3, there are 21 children and in 21 318 ol 8l
year 4, there are 34 children. H FHL
How many children in total? +34 i
> + R——
o ° 21+ 34 =55 Prove it 21+34=
i---: =21+ 34 Missing digit problems:
I
? 10s | 1s
21 [ 34 Calculate the sum of twenty-one 00 |©O
' and thirty-four. — =1 -
4 5
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Calculation policy: Subtraction

Key language: take away, less than, the difference, subtract, minus, fewer, decrease.

Concrete Pictorial Abstract

Physically taking away and removing objects from a whole Children to draw the concrete resources they are using
(ten frames, Numicon, cubes and other items such as and cross out the correct amount. The bar model can
beanbags could be used). also be used.

Counting back (using number lines or number tracks) Children to represent what they see pictorially e.g. Children to represent the calculation
children start with 6 and count back 2. on a number line or number track and
show their jumps. Encourage children

6-2=4 to use an empty number line

vove_oe

[2]2]s]as]e]7[s]s ][]

119

10
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Finding the difference (Using cubes, Nurnicon or Cuisenaire
rods, other objects can also be used),

Calculate the difference between 8 and 5.

fiaEe

Children to draw the cubes/other concrete objects which
they have used or use the bar model to illustrate what
they need to calculate.

000 O 0O0O
0000 O+

Find the difference between 8 and 5.
8 - 5, the difference is I:l
Children to explore why

9-6=8-5=7 - 4 have the same
difference.

Making 10 using ten frames,

Children to present the ten frame pictorially and discuss

14-5 what they did to make 10.
.0:00 -4 -1

LICIC)CC) io:oo S[9[9[9[® ~
g_lg__.t CICICICIC] CICICIC)

Av4vava

Children to show how they can make
10 by partitioning the subtrahend.

14—/5\= 9
4 1

14-4=10
10-1=9

Column method using base 10
48-7

10s | 1s

N B

10s | 1s

—

Children to represent the base 10 pictorially.
[Os e

([ ]

b

Column methed or children could
count back 7.

4 8
-_ 7
4 |

11
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Column method using base 10 and having to exchange. Represent the base 10 pictorially, remembering to show
41 - 26 the exchange.
10s | 1s 10s | s 10s | 1s : 1s

[ FTE [ M T

Formal column method. Children
must understand that when they have
exchanged the 10 they still have 41
because 41=30 +11.

_KN
2 6
|5

Column method using place value counters. Represent the place value counters pictorially;

234 - 88
W00s| 10s | 1s

remembering to show what has been exchanged.

Raj spent £391, Timmy spent £186. 1 =391-186

How much more did Raj spend? Lot

391
Calculate the difference between 391and
186. -186

39 What is 186 less than 3917

186

Formal colum method. Children must
understand what has happened when
they have crossed out digits.

234
_ 88
6

Missing digit calculations

duag
D 0 5

12
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Calculation policy: Multiplication

Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups.

Concrete
Repeated grouping/repeated addition
3x4
4+4+4

There are 3 equal groups, with 4 in each group.

JLJs

Pictorial

Children to represent the practical resources in a
picture and use a bar model.

8 &8

Abstract

3x4=12

4+4+4=12

Number lines to show repeated groups-
3x4

......................

Cuisenaire rods can be used too.

Represent this pictorially alongside a number line eg:

Abstract number line showing three jumps
of four.

3x4=12
et c o

13
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Use arrays to illustrate commutativity counters and other
objects can also be used,
2x5=5x2

V)
2lotsof &

5 lots of 2

Children to represent the arrays pictorially.

(w]elolole
00000

Children to be able to use an array to write a
range of calculations eg.

MW=2x5
Bx2=10
242+24+242=10
W0=5+5

Partition to multiply using Numicon, base 10 or Cuisenaire

rods,

4 %15

as pﬁE ¢ i _H _,EHE s Fi
c RGeS0 0000 00 HHEHL A

E - 1|E"

Children to represent the concrete manipulatives
pictorially.

Children to be encouraged to show the steps

they have taken.
4% 15

05

10x 4:40
Sx 4:20
40+ 20= 60

A number line can also be used
i ey = +8 o o o R

o=k |

48

Formal column method with place value counters
(base 10 can also be used.) 3= 23

10s Is
00 | 000
> | 000
000
b6 9

Children to represent the counters pictarially,
[Os | Is
00 |00C
00 |o00©
00 |00 o
6 |9

Children to record what it is they are doing
to show understanding.

Ax23 Ix20=60
AR 3x3= 9
20 3 60 +9 =69

23
x 3

14
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Formal column method with place value counters, Children to represent the counters/base 10, pictorially | Formal written method
Ex23 eg. the image below,
100s | 105 | 1s 6x23=
000
i
Q
888 | 23
X 6
100s| 10s | 1s ——
388 138
833
s 290 11

When children start to multiply 3d = 3d and 4d = 2d etc,, they should be confident with the abstract:
To get 744 children have solved 6 x 124,
To get 2480 they have solved 20 = 124,

[y N) I
B | OE LB | R P
&2 & o B

2
3
1
Answer: 3224

Conceptual variation; different ways to ask children to solve 6 x 23

Mai had to swim 23 lengths, 6 times | Find the product of 6 and 23 | What is the calculation?
a week. What is the product?
| 23 | 23 | 23 | 23 | 23 | 23 | How many lengths did she swim in Bx23=

one week? —- m m h

) P 1=6x23 000
With the counters, prove that 6 x 23 008
_ 00
=138 x_23 x 000

000 |

15
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Calculation policy: Division

Key language: share, group, divide, divided by, half.

Concrete

Sharing using a range of objects.
6+2

\
¥

Pictorial

Represent the sharing pictorially.

£ O

Abstract

3 3

Children should also be encouraged to use
their 2 times tables facts.

Repeated subtraction using Cuisenaire rods above a ruler.
6+2

-2 -2 -2

C Y Y

3 groups of 2

Children to represent repeated subtraction
pictorially.

-2 -2 -2

O‘ 7 3 & 9
s

Abstract number line to represent the equal
groups that have been subtracted.

-2 -2 -2
3 groups

16
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2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
12+ 4

Use of lollipop sticks to form wholes- squares are made
because we are dividing by 4.

There are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks pictorially.

There are 3 whole squares, with 1 left over.

13 + 4 - 3 remainder 1

Children should be encouraged to use their
times table facts; they could also represent
repeated addition on a number line.

‘3 groups of 4, with 1 left over’

Sharing using place value counters.

42=3=14
00 oo
10s 1s 10s 1s
BEs )
10s 1s 10s s
0000 |-14
oooo | °
000 0O

Children to represent the place value counters
pictorially.

SBOE o322 g
: |0s Far;

O oof.ac?_
OO0 OO
00 00

Children to be able to make sense of the
place value counters and write calculations to
show the process.

42 -3
42=304+12
30+3=10
12-3-4

10+4=14

17
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Short division using place value counters to group.

B15+5

1. Make 615 with place value counters.
2. How many groups of 5 hundreds can you make with &

hundred counters?
3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten

counters?
5. Exchange 1ten for 10 ones.
6. How many groups of 5 ones can yo

u make with 15 ones?

Represent the place value counters pictorially. Children to the calculation using the short

division scaffald.

51615

Long division using place value counters

2544 =12
1000s | 100s | 10s 1s
?é_geeo 0000
1000s | 100s | 10s s

We can't group 2 thousands into

groups of 12 so will exchange them.

We can group 24 hundreds
into groups of 12 which leaves
with 1 hundred.

18
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12[%17

After exchanging the hundred, we

have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. }g

2

0212
After exchanging the 2 tens, we 12 |2544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. 11;

Using the part whole model below, how
can you divide 615 by 5 without using
short division?

HEW

| have £615 and share it equally
between 5 bank accounts. How much
will be in each account?

615 pupils need to be putinto 5 615+5=
groups. How many will be in each m—
group? L_l=615+5 g g 000

615

What is the calculation?
What is the answer?

100s| 10s | 1s

4 20000 |90000
DOOOO

19
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Addition Key Vocabulary

Year 1 Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line
Key skills for addition at Y1:

e Read and write numbers to 100 in numerals, incl. 1—20 in words

e Recall bonds to 10 and 20, and addition facts within 20

e Countto and across 100

e Countin multiples of 12,5 and 10

e Solve simple 1-step problems involving addition, using objects, number lines and pictorial representations.

Video clips: Using a range of equipment and strategies to reinforce addition statements / bonds to 10

Year 2 Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens,
units, partition, addition, column, tens boundary
Key skills for addition at Y2:

e Add a 2-digit number and ones (e.g. 27 + 6)

e Add a 2-digit number and tens (e.g. 23 + 40)

e Add pairs of 2-digit numbers (e.g. 35 + 47)

e Add three single-digit numbers (e.g. 5+9 + 7)

e Show that adding can be done in any order (the commutative law).

e Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)

e Countin steps of 2, 3 and 5 and count in tens from any number.

e Understand the place value of 2-digit numbers (tens and ones)

e Compare and order numbers to 100 using < > and = signs.

e Read and write numbers to at least 100 in numerals and words.

e Solve problems with addition, using concrete objects, pictorial representations, involving numbers, quantities and

measures, and applying mental and written methods.

20
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Year 3

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens,
units, partition, plus, addition, column, tens boundary, hundreds boundary, increase, vertical, carry, expanded, compact
Key skills for addition at Y3:

Read and write numbers to 1000 in numerals and words.

Add 2-digit numbers mentally, incl. those exceeding 100.

Add a three-digit number and ones mentally (175 + 8)

Add a three-digit number and tens mentally (249 + 50)

Add a three-digit number and hundreds mentally (381 + 400)

Estimate answers to calculations, using inverse to check answers.

Solve problems, including missing number problems, using

number facts, place value, and more complex addition.

Recognise place value of each digit in 3-digit numbers (hundreds, tens, ones).
Continue to practise a wide range of mental addition strategies, ie. number bonds, adding the nearest multiple of 10, 100,
100 and adjusting, using near doubles, partitioning and recombining.

Year 4

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens,
units, partition, plus, addition, column, tens boundary, hundreds boundary, increase, vertical, ,carry", expanded, compact,
thousands, hundreds, digits, inverse

Key skills for addition at Y4:

Select most appropriate method: mental, jottings or written and explain why.

Recognise the place value of each digit in a four-digit number.

Round any number to the nearest 10, 100 or 1000.

Estimate and use inverse operations to check answers.

Solve 2-step problems in context, deciding which operations and methods to use and why.

21
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Find 1000 more or less than a given number.

Continue to practise a wide range of mental addition strategies, ie. number bonds, add the nearest multiple of 10, 100, 1000
and adjust, use near doubles, partitioning and recombining.

Add numbers with up to 4 digits using the formal written method of column addition

Solve 2-step problems in contexts, deciding which operations and methods to use and why.

Estimate and use inverse operations to check answers to a calculation.

Year 5

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens,
units, partition, plus, addition, column, tens boundary, hundreds boundary, increase, ,carry", expanded, compact, vertical,
thousands, hundreds, digits, inverse & decimal places, decimal point, tenths, hundredths, thousandths.

Key skills for addition at Y5:

Add numbers mentally with increasingly large numbers, using and practising a range of mental strategies i.e. add the
nearest multiple of 10, 100, 100 and adjust; use near doubles, inverse, partitioning and re-combining; using number bonds.
Use rounding to check answers and accuracy.

Solve multi-step problems in contexts, deciding which operations and methods to use and why.

Read, write, order and compare numbers to at least 1 million and determine the value of each digit.

Round any number up to 1 000 000 to the nearest 10, 100, 1000, 10 000 and 100 000.

Add numbers with more than 4 digits using formal written method of columnar addition.

Year 6

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens,
units, partition, plus, addition, column, tens boundary, hundreds boundary, increase, ,carry", expanded, compact, vertical,
thousands, hundreds, digits, inverse, decimal places, decimal point, tenths, hundredths, thousandths

Key skills for addition at Y6:

Perform mental calculations, including with mixed operations and large numbers, using and practising a range of mental
strategies.

Solve multi-step problems in context, deciding which operations and methods to use and why.

Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy.

22
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Read, write, order and compare numbers up to 10 million and determine the value of each digit.
Round any whole number to a required degree of accuracy.
Pupils understand how to add mentally with larger numbers and calculations of increasing complexity.

Subtraction Key Vocabulary

Year 1

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how many fewer / less
than, most, least, count back , how many left, how much less is_?
Key skills for subtraction at Y1:

Given a number, say one more or one less.

Count to and over 100, forward and back, from any number.

Represent and use subtraction facts to 20 and within 20.

Subtract with one-digit and two-digit numbers to 20, including zero.

Solve one-step problems that involve addition and subtraction, using concrete objects (ie bead string, objects, cubes) and
pictures, and missing number problems.

Read and write numbers from 0 to 20 in numerals and words.

Year 2

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how many fewer / less
than, most, least, count back , how many left, how much less is_?

difference, count on, strategy, partition, tens, units

Key skills for subtraction at Y2:

Recognise the place value of each digit in a two-digit number.

Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100.

Subtract using concrete objects, pictorial representations, 100 squares and mentally, including: a two-digit number and ones,
a two-digit number and tens, and two two-digit numbers.

Show that subtraction of one number from another cannot be done in any order.

23
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Recognise and use inverse relationship between addition and subtraction, using this to check calculations and missing
number problems.

Solve simple addition and subtraction problems including measures, using concrete objects, pictorial representation, and also
applying their increasing knowledge of mental and written methods.

Read and write numbers to at least 100 in numerals and in words.

Year 3

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how many fewer / less
than, most, least, count back , how many left, how much less is_? difference, count on, strategy, partition, tens, units exchange,
decrease, hundreds, value, digit

Key skills for subtraction at Y3:

Subtract mentally a: 3-digit number and ones, 3-digit number and tens, 3-digit number and hundreds .

Estimate answers and use inverse operations to check.

Solve problems, including missing number problems.

Find 10 or 100 more or less than a given number.

Recognise the place value of each digit in a 3-digit number .

Counting up differences as a mental strategy when numbers are close together or near multiples of 10 (see examples above)
Read and write numbers up to 1000 in numerals and words.

Practise mental subtraction strategies, such as subtracting near multiples of 10 and adjusting (e.g. subtracting 19 or 21), and
select most appropriate methods to subtract, explaining why.

Year 4

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance be-tween, how many more, how many fewer / less
than, most, least, count back, how many left, how much less is_? difference, count on, strategy, partition, tens, units exchange,
decrease, hundreds, value, digit, inverse

Key skills for subtraction at Y4:

Subtract by counting on where numbers are close together or they are near to multiples of 10, 100 etc.

Children select the most appropriate and efficient methods for given subtraction calculations.

Estimate and use inverse operations to check answers.

Solve addition and subtraction 2-step problems, choosing which operations and methods to use and why.
Solve simple measure and money problems involving fractions and decimals to two decimal places.

24
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Find 1000 more or less than a given number.

Count backwards through zero, including negative numbers.

Recognise place value of each digit in a 4-digit number Round any number to the nearest 10, 100 or 1000
Solve number and practical problems that involve the above, with increasingly large positive numbers.

Year 5

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how many fewer / less
than, most, least, count back, how many left, how much less is_? difference, count on, strategy, partition, tens, units exchange,
decrease, hundreds, value, digit, inverse, tenths, hundredths, decimal point, decimal

Key skills for subtraction at Y5:

Subtract numbers mentally with increasingly large numbers.

Use rounding and estimation to check answers to calculations and determine, in a range of contexts, levels of accuracy.
Solve addition and subtraction multi-step problems in context, deciding which operations and methods to use and why.
Read, write, order and compare numbers to at least 1 million and determine the value of each digit.

Count forwards or backwards in steps of powers of 10 for any given number up to 1 million.

Interpret negative numbers in context, counting forwards and backwards with positive and negative integers through 0.
Round any number up to 1 million to the nearest 10, 100, 1000, 10 000 and 100 000.

Year 6

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how many fewer / less
than, most, least, count back, how many left, how much less is_? difference, count on, strategy, partition, tens, units exchange,
decrease, hundreds, value, digit, inverse, tenths, hundredths, decimal point, decimal

Key skills for subtraction at Y6:

Solve addition and subtraction multi-step problems in context, deciding which operations and methods to use and why.
Read, write, order and compare numbers up to 10 million and determine the value of each digit.

Round any whole number to a required degree of accuracy.

Use negative numbers in context, and calculate intervals across zero.

Children need to utilise and consider a range of mental subtraction strategies, jottings and written methods before choosing
how to calculate.

25
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Multiplication Key Vocabulary

Year 1

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count

Key skills for multiplication at Y1:

Count in multiples of 2, 5 and 10.

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

Make connections between arrays, number patterns, and counting in twos, fives and tens.

Begin to understand doubling using concrete objects and pictorial representations.

Year 2

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column, row,
commutative, sets of, equal groups, times as big as, once, twice, three times...
Key skills for multiplication at Y2:

e Countinsteps of 2,3 and 5 from zero, and in 10s from any number.

e Recall and use multiplication facts from the 2, 5 and 10 multiplication tables, including recognising odds and evens.

e Write and calculate number statements using the x and = signs.

e Show that multiplication can be done in any order (commutative).

e Solve a range of problems involving multiplication, using concrete objects, arrays, repeated addition, mental methods, and

multiplication facts.
e Pupils use a variety of language to discuss and describe multiplication.

Year 3

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column, row,
commutative, sets of, equal groups, times, _times as big as, once, twice, three times..., partition, grid method, multiple, product,
tens, units, value
Key skills for multiplication:
e Recall and use multiplication facts for the 2, 3, 4, 5, 8 and 10 multiplication tables, and multiply multiples of 10.
e Write and calculate number statements using the multiplication tables they know, including 2-digit x single-digit, drawing
upon mental methods, and progressing to reliable written methods.

26
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e Solve multiplication problems, including missing number problems.

e Develop mental strategies using commutativity (e.g. 4 x12x5=4x5x 12 =20x 12 = 240)

e Solve simple problems in contexts, deciding which operations and methods to use.

e Develop efficient mental methods to solve a range of problems e.g. using commutativity (4 x12x5=4x5x12=20x12 =
240) and for missing number problems x5 =20,3 x =18, x =32

Year 4 Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, array, column, row,
commutative, groups of, sets of, lots of, equal groups, times, multiply, times as big as, once, twice, three times... partition, grid
method, total, multiple, product, sets of, inverse
Key skills for multiplication at Y4:

e Count in multiples of 6, 7, 9, 25 and 1000

e Recall multiplication facts for all multiplication tables up to 12 x 12.

e Recognise place value of digits in up to 4-digit numbers (thousands, hundreds, tens, and ones)

e Use place value, known facts and derived facts to multiply mentally, e.g. multiply by 1, 10, 100, by 0, or to multiply 3
numbers.

e Use commutativity and other strategies mentally3x6=6x3,2x6x5=10x6,39x7=30x7+9x 7.

e Solve problems with increasingly complex multiplication in a range of contexts.

Year 5 Key vocabulary groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column, row,
commutative, sets of, equal groups, times as big as, once, twice, three times..., partition, grid method, total, multiple, product,
inverse, square, factor, integer, decimal, short/long multiplication, ‘carry’

Key skills for multiplication at Y5:
e |dentify multiples and factors, using knowledge of multiplication tables to 12x12 (as Y4).
e Solve problems where larger numbers are decomposed into their factors
e Multiply and divide integers and decimals by 10, 100 and 1000
e Recognise and use square and cube numbers and their notation
e Solve problems involving combinations of operations, choosing and using calculations and methods appropriately.
Year 6 Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, array, column, row,

commutative, sets of, equal groups, times as big as, once, twice, three times... partition, grid method, total, multiple, product,
inverse, square, factor, integer, decimal, short / long multiplication, ‘carry’, tenths, hundredths, decimal
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Key skills for multiplication at Y6:

Recall multiplication facts for all times tables up to 12 x 12 (as Y4 and Y5).

Multiply multi-digit numbers, up to 4-digit x 2-digit using long multiplication.

Perform mental calculations with mixed operations and large numbers.

Solve multi-step problems in a range of contexts, choosing appropriate combinations of operations and methods.
Estimate answers using round and approximation and determine levels of accuracy.

Round any integer to a required degree of accuracy.

Division Key Vocabulary

Year 1

Key Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array
Key number skills needed for division at Y1:

Solve one-step problems involving multiplication and division, by calculating the answer using concrete objects, pictorial
representations arrays with the support of the teacher

Through grouping and sharing small quantities, pupils begin to understand, division, and finding simple fractions of objects,
numbers and quantities.

They make connections between arrays, number patterns, and counting in twos, fives and tens.

Year 2

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over
Key number skills needed for division at Y2:

Countin steps of 2, 3, and 5 from 0

Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even
numbers.

Calculate mathematical statements for multiplication and division within the multiplication tables and write them using the x,
+ and = signs.

Show that multiplication of two numbers can be done in any order (commutative) and division of one number by another
cannot.
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Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and
multiplication and division facts, including problems in contexts.

Year 3

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over, inverse, short division, ‘carry’, remainder, multiple
Key number skills needed for division at Y3:

Recall and use multiplication and division facts for the 2, 3, 4, 5, 8 and 10 multiplication tables (through doubling, connect the
2, 4 and 8s).

Write and calculate mathematical statements for multiplication and division using the multiplication tables that they know,
including for two-digit numbers multiplied by a one-digit numbers, using mental and progressing to for-mal written methods.
Solve problems, in contexts, and including missing number problems, involving multiplication and division.

Pupils develop efficient mental methods, for example, using multiplication and division facts (e.g. using3x2=6,6+3=2
and 2 =6 + 3) to derive related facts (30 x 2 =60, so 60 + 3 =20 and 20 = 60 + 3).

Pupils develop reliable written methods for division, starting with calculations of 2-digit numbers by 1-digit numbers and
progressing to the formal written method of short division.

Year 4

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over, inverse, short division, carry, remainder, multiple, divisible by, factor
Key number skills needed for division at Y4:

Recall multiplication and division facts for all numbers up to 12 x 12.

Use place value, known and derived facts to multiply and divide mentally, including: multiplying and dividing by 10 and 100
and 1.

Pupils practise to become fluent in the formal written method of short division with exact answers when dividing by a one-
digit number

Pupils practise mental methods and extend this to three-digit numbers to derive facts, for example 200 x 3 =600 so 600 + 3 =
200

Pupils solve two-step problems in contexts, choosing the appropriate operation, working with increasingly harder numbers.
This should include correspondence questions such as three cakes shared equally between 10 children.
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Year 5 Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by, divided into,
division, grouping, number line, left, left over, inverse, short division, carry, remainder, multiple, divisible by, factor, inverse,
quotient, prime number, prime factors, composite number (non-prime).

Key number skills needed for division at Y5:

e Recall multiplication and division facts for all numbers up to 12 x 12 (as in Y4).

e Multiply and divide numbers mentally, drawing upon known facts.

e |dentify multiples and factors, including finding all factor pairs of a number, and common factors of two number.

e Solve problems involving multiplication and division where larger numbers are decomposed into their factors.

e Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000.

e Use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.

e Work out whether a number up to 100 is prime, and recall prime numbers to 19.

e 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

e Use multiplication and division as inverses.

e Interpret non-integer answers to division by expressing results in different ways according to the context, including with
remainders, as fractions, as decimals or by rounding (e.g. 98 + 4 =24r 2 =241/2 =24.5 = 25).

e Solve problems involving combinations of all four operations, including understanding of the equals sign, and including
division for scaling by different fractions and problems involving simple rates.

Year 6 Key Vocabulary: As previously, & common factor

Key number skills needed for division at Y6:

e Recall and use multiplication and division facts for all numbers to 12 x 12 for more complex calculations(as in Y4 and Y5)

e Divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret
remainders as whole number remainders, fractions, or by rounding, as appropriate for the context. Use short division where
appropriate.

e Perform mental calculations, including with mixed operations and large numbers.

e |dentify common factors, common multiples and prime numbers.

e Solve problems involving all 4 operations.
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Use estimation to check answers to calculations and determine accuracy, in the context of a problem.
Use written division methods in cases where the answer has up to two decimal places.
Solve problems which require answers to be rounded to specified degrees of accuracy.
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