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Progression in Calculations

The following calculation policy has been devised to meet requirements of the National Curriculum 2014 for the teaching and learning of mathematics, and is
also designed to give pupils a consistent and smooth progression of learning in calculations across the school.

As children begin to understand the underlying ideas they develop ways of recording to support their thinking and calculation methods, use particular methods
that apply to special cases, and learn to interpret and use the signs and symbols involved. Over time children learn how to use models and images, such as
empty number lines, to support their mental and informal written methods of calculation. As children’s mental methods are strengthened and refined, so too
are their informal written methods. These methods become more efficient and succinct and lead to efficient written methods that can be used more generally.

By the end of Year 6 children are equipped with mental, written and calculator methods that they understand and can use correctly. When faced with a
calculation, children are able to decide which method is most appropriate and have strategies to check its accuracy. At whatever stage in their learning, and
whatever method is being used, it must still be underpinned by a secure and appropriate knowledge of number facts, along with those mental skills that are
needed to carry out the process and judge if it was successful.

The overall aim for when children leave primary school is that they:

e have a secure knowledge of number facts and a good understanding of the four operations

e are able to use this knowledge and understanding to carry out calculations mentally and to apply general strategies when using one-digit and two-digit
numbers and particular strategies to special cases involving bigger numbers

 make use of diagrams and informal notes to help record steps and part answers when using mental methods that generate more information than can

be kept in their heads
+ have an efficient, reliable, compact written method of calculation for each operation that children can apply with confidence when undertaking
calculations that they cannot carry out mentally

Providing a context for calculation:
It is important that any type of calculation is given a real life context or problem solving approach to help build children’s understanding of the purpose of

calculation, and to help them recognise when to use certain operations and methods when faced with problems. This must be a priority within calculation
lessons.

Choosing a calculation method:
Children need to be taught and encouraged to use the following processes in deciding what approach they will take to a calculation, to ensure they select the

most appropriate method for the numbers involved:

Can | do it in my head using a mental strategy?
Could | use some jottings to help me?
Should | use a written method to work it out?




Access to resources:

Children in all year groups need to have access to a range of mathematical resources during the math’s lesson. Children should be encouraged to use
number lines, 100 squares, counters and beads to support their calculations and carry out methods in a visual context.

When problem solving children should be allowed to choose any resources they feel are needed to solve the problem and make jottings as they feel
necessary.

The following strategies are progressive. As the children
begin school in Foundation they will begin with Step 1 in
addition and subtraction. As the children progress
through the school they will begin to use more strategies
and will gradually move through the steps.




Addition

Objective and Concrete Pictorial Abstract
Strategies
1.Combinin .
g two parts %/ part @ 4+3=7
to make a whele “\(3)
whole: part- Use cubes to add = %
whole two numbers
model together as a Use pictures to

group or in a bar.

LY

3 Balls

v

2Balls

add two numbers
together as a
group or in a bar.

Use the part-part
whole diagram as
shown above to
move into the
abstract.

2.Starting at
the bigger
number and
counting on

Start with the larger number on the bead
string and then count on to the smaller
number 1 by 1 to find the answer.

1

12+5=17
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40 1M 12 13 14 15 16 17 18 19 20
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Start at the larger number on the number line and
count on in ones or in one jump to find the answer.

5+12=17

Place the larger number in your
head and count on the smaller
number to find your answer.




3.Counting Make the larger number in your addition Start at the bigger number and count on the smaller | 43 +30=73
. with Base 10 blocks. Add the tens on to the | number, showing the jumps of 10 on the number
on with tens | first number. line. Place the larger number in your
head and count on in 10s
mentally.
- eweeeeeee v frasil
4.Reqgroupi WL Use pictures or a
g P o”"“: o.bh,@%: number line. If | am at seven, how many
ng to make eTTYee -S| Regroupor more do | need to make 10.
10. 3+ 9= partition the How many more do | add on
6+5=11 smaller number now?
, to make 10.
Start with the bigger
number and use the
= smaller number to
make 10.
I
LT
l L L L i L L l/ | L A A 1 L L L L | J
2 3 5 6 7 8(9)(0 11 12 13 (14) 15 16 17 18 19 20
5.Addin 4+7+6217 @'
. 9 Put 4 and 6 together to make 10. Add on 7. 9. + ﬁ ﬁﬁ
three single 49. jg&" 4+ 7 +6)= [10/+[7]
digits o - & s e
e eewess -
B e N N N w Combine the two numbers that

Fgs 98 &g

make 10 and then add on the
remainder.
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2 of the digits (if possible) then add on the
third digit.

Add together three groups of objects. Draw a
picture to recombine the groups to make 10.

6.Column 24 + 15= After practically using the base 10 blocks and place
i Add together the ones first then add the tens. value counters, children can draw the counters to Calculations
method- NO | use the Base 10 blocks first before moving onto help them to solve additions. 5 =
regrouping place value counters. 21+ 42 =
® T O 5
T 0 | | : '
LI | ee e OO0 0000 Q Q Q “ 21
OO0 (eEmEE ...“ Q Q “. i 42
7.Column Make both numbers on a place value grid. Children can draw a pictaral representation of the Start by partitioning the numbers
® 148 Add up | columns and place value counters to further support | before moving on to clearly
method- | ‘ the their learning and understanding. show the exchange below the
regrouping @000 @ *527 units addition.
o0 and . -
+ 5
QOO0 o0 2% oo oo o o+ w
. | . 60 + 13 =73
exchange 10 ones for one 10. . Py
® L
s ee® 536
a® & z
| | e 146 e L + 85
0000 |[00® @ *527 02
7 1 5 1 621
11

Add up the rest of the columns, exchanging
the 10 counters from one column for the

next place value column until every column
has been added.
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children clearly see that 10 ones equal 1 ten introduce decimals with the
and 10 tens equal 100. same number of decimal places
and different. Money can be
used here.
£ 2 3 59
+ £ 7 5 5
£ 3 1 1 4
728 R,
2 361
+54.6 9 08 0
59 77 0
127.4 -1 00
11 R

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

Foundation Stage Early Learning Goal

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, nhumber line
Children count reliably with numbers from 1 to 20, place them in order and say which number is one more or less than a given number. Using quantities and

objects, they add and subtract two single-digit numbers and count on or back to find the answer. They solve problems, including doubling, halving and
sharing.

Year 1

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line
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Read and write numbers to 100 in numerals, incl. 1—20 in words Recall bonds to 10 and 20, and addition facts within 20

L]

e Count to and across 100

e Countin multiples of 1, 2, 5 and 10

e Solve simple 1-step problems involving addition, using objects, number lines and pictorial representations.
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)
Add a 2-digit number and tens (e.g. 23 + 40)
Add pairs of 2-digit numbers (e.g. 35 + 47)
Add three single-digit numbers (e.g. 5+ 9+ 7)
Show that adding can be done in any order (the commutative law)

Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)
Count in steps of 2, 3 and 5 and count in tens from any number
Understand the place value of 2-digit numbers (tens and ones)
Compare and order numbers to 100 using < > and = signs
Read and write numbers to at least 100 in numerals and words

Solve problems with addition, using concrete objects, pictorial representations, involving numbers quantities and measures, and applying mental and
written methods.

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 additio.
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¢ Continue to practise a wide range of mental addition strategies. i.e. 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

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:
e 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

Year 6




TOT - ToTem, TOTOAT T} SO UOiD) O OoTe TTTOOT, OO IC O TTOT T T O T O, OO T T, TOT T, O Tty [JC CreroT T

TRC Y VO ORI OTOT J &+ ot o, TTTO T o [Tor ) S T Triot e oo o oot

column, tens boundary, hundreds boundary, increase, ‘carry’, expanded, compact, vertical, thousands, hundreds, digits, inverse, deC|maI places, deC|maI
point, tenths, hundredths, thousandths
Key skills for addition at Y6:

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

e practising a range of mental strategies
e 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

¢ 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

e Pupils understand how to add mentally with larger numbers and calculations of increasing complexity.

Subtraction
Objective and Concrete Pictorial Abstract
Strategies
1.Taking Cross out drawn objects to show what has been taken 18 -3= 15
Use physical objects, counters, cubes away.
away ones etc to show how objects can be taken
away. 8-2=6

000
O

@0

ki

156-3=[12

10
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back
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subtraction. Move the beads along your
bead string as you count backwards in
ones.

Use counters and move them away
from the group as you take them away
counting backwards as you go.

COUOTIC DOGCIK OIT CCTTONToCT TTC. O TTOITIioCT (raoik

TN NN
2 10 11 12 13

14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

-10 -10

34 35 36 37 47 57

This can progress all the way to counting back using two
2 digit numbers.

TTOC TO T youT 1o, COUUTTC

back 4. What number are
you at? Use your fingers to
help.

3.Find the
difference

Compare amounts and objects to find
the difference.

"——
N———

5 Penciks.

Use cubes to
build towers or
make bars to
find the
difference

. — P Use basic bar
‘ - models with

St el o itemstofind

;$ ’.’. the difference

3 Erasers

* Count on to

e find the
——— difference.
0123 456789 10112

Comparison Bar Models

Draw bars to

Lisa is 13 years old. Her sister is 22 years old.

find Find the difference in age between them.
the difference 13 ?
between 2 .
sa ]
numbers. e
22

Hannah has 23 sandwiches,
Helen has 15 sandwiches.
Find the difference between
the number of sandwiches.

11




4.ralt Fall
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the part whole model | part whole model. 5
Whole Model .| tohelp explain the
inverse between
m addition and
subtraction.
If 10 is the whole and 6 is one of the Move to using numbers
parts. What is the other part? within the part whole model.
10-6 =
5.Make 10 14-9= | 166
S S Sl -
b s e | Howmany dowe take offto
m I reach the next 10?
L | ' | Start at 13. Take away 3 to reach 10. Then take away the
Make 14 on the ten frame. Take away | remaining 4 so you have taken away 7 altogether. You How many do we have left
the four first to make 10 and then have reached your answer. to take off?
takeaway one more so you have taken
away 5. You are left with the answer of
9.
6.Column - o Use Base 10 _ Draw the Base
: to make the | OO | P Gl 0 or place _ 23
method /// bigger Eanannnnanf[ 1) ¢ SL’:—Z value counters LT7—1h=
without ‘ | Fukmt:ﬁr then | o - alqtr:gside the 4o+ 7
. ake the R S==c====my written — 2 O
regrouping J { { | ' I smaller ~SERReTT 22 calculation to > 6+ 3
number help to show
/ll/ e away. working.
. Calculations
RA00BE 175-ci-
‘\'\ 176
_64
112

12




you partition
numbers to
subtract.
Again, make
the larger
number first.

36— 14=22

v “w

TTIO VVHT TOoOO (U O Oro o

written column subtraction.
.. /3
e

7.Column
method with
regrouping

Use Base 10 to start with before moving

on to place value counters. Start with
one exchange before moving onto
subtractions with 2 exchanges.

Make the larger number with the place
value counters

©| o | © ot
eeo® = =

Start with the ones, can | take 'away 8
from 4 easily? | need to exchange one
of my tens for ten ones.

@| @ | ®

i Calculations

®0 [0® |ee0@® = ¢
00000 - =
00000 |

Now | can subtract my ones.

00000, Draw the counters onto 836 %540582
"'”‘”‘" a place value grid and 368 150 6
§®®®® show what you have , 200 50 &
5 taken away by crossing 500 80 2
6 12 6
the counters out as well
- 5 as clearly showing the
exchanges you make. Children can start their
1 formal written method by

partitioning the number into
clear place value columns.

When confident, children can
find their own way to record the @ 398 557~ 1,6
exchange/regrouping.

Just writing the numbers as
shown here shows that the child
understands the method and
knows when to exchange/regroup.

Moving forward the children
use a more compact
method.

This will lead to an
understanding of
subtracting any number
including decimals.

13
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tens easily? | need to exchange one
hundred for ten tens.

|@|0

i Calculations

0000 @ ¢
POEEO O @ |- 88

Now | can take away eight tens and
complete my subtraction

®| | @ ;
i Calculations

® 00 |ee0® '

= 88
g 146

Show children how the concrete
method links to the written method
alongside your working. Cross out the
numbers when exchanging and show
where we write our new amount.

w2

h
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Foundation Stage Early Learning Goal

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line

Children count reliably with numbers from 1 to 20, place them in order and say which number is one more or less than a given number. Using quantities and
objects, they add and subtract two single-digit numbers and count on or back to find the answer. They solve problems, including doubling, halving and
sharing.

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 (i.e. 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.
e 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
o Recognise and use inverse relationship between addition and subtraction, using this to check calculations and missing number problems
e Solve simple addition and subtraction problems including measures, using concrete objects, pictorial representation, and also applying their increasing
knowledge of mental and written methods

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

15




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:
e 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 humerals 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 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
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

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.

16




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.

17




Multiplication

Objective and Concrete Pictorial Abstract
Strategies
1.Doublin Use practical activities to show how to
9 double a number. Draw pictures to show how to double a number. 16
Double 4 is 8 10 6
FF
: |
x2 x2
/ 20 12
double 4is 3 |:| Partition a number and then
4% 78 double each part before
recombining it back
together.
2 Counting in . Count in multiples of a
T M’ _ : number aloud.
multiples . W, gl W, e W,
I a R R A 4 Write sequences with
s multiples of numbers.
i i i P e
Fa % I L2 Y, LV )
o 5 0 15 0 2 30 2,4,6,8,10

Count in multiples supported by
concrete objects in equal groups.

Use a number line or pictures to continue support in
counting in multiples.

5, 10, 15, 20, 25, 30

18




3.Repeated

There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

Write addition sentences to

addition describe objects and
pictures.
2 add 2 add 2 equals 6
Use different 5 o, 5 &#& &g
objects to add @m 5+5s515 242+2+2+2=10
equal groups' 0 1 2 3 4 5 6 7 8 9 10 11 12 13 1415
4 Arrays- Create arrays using counters/ cubes to | Draw arrays in different rotations Use an array to write
) . show multiplication sentences. to find commutative multiplication sentences and
showing multiplication sentences. 0000 4-2-8 reinforce repeated addition.
commutative ooen
multiplication 0O 1ri-8 00000
0o 00000
00 00000
4Pl

Link arrays to area of rectangles.

5+5+5=15
3+3+3+3+3=15

5x3=15
3x5=15

19




5.Grid Method

Show the link with arrays to first
introduce the grid method.

X 10 | 3 4 rows
00000000009 000 of 10

4 0000000000 000
00000000009 00@®| 4rows
00000000009 000 of 3

Move on to using Base 10 to move
towards a more compact method.

X T U

[ ——
—
| ——
[ —— ]
Move on to place value counters to
show how we are finding groups of a
number.We are multiplying by 4 so we
need 4 rows.

4 rows of 13

@ .
4x126
Fill each row with 126.
® ® i
® 16X Q0000 ®  4x12

Add up each column, starting with the
ones making any exchanges needed.

=3 @] ]

=__ Then you have
@ your answer.
[

Children can represent the work they have done with
place value counters in a way that they understand.

They can draw the counters, using colours to show
different amounts or just use circles in the different
columns to show their thinking as shown below.

"l

Start with multiplying by
one digit numbers and
showing the clear addition
alongside the grid.

X 30 5
7 210 35

210 + 35 =245

Move onto short
multiplication using the
column method.

Moving forward, multiply by
a 2 digit number showing
the different rows within the
grid method.

10 8
10 100 80
3 30 24

10 | 10000 | 3000 | 400 20

8 8000 | 2400 | 320 16
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6.Column
multiplication

Children can continue to be supported
by place value counters at the stage of
multiplication.

It is important at this stage that they
always multiply the ones first and note
down their answer followed by the tens
which they note below.

Bar modelling and number lines can support learners
when solving problems with multiplication alongside the
formal written methods.

Start with long

multiplication, reminding the
children about lining up their
numbers clearly in columns.

If it helps, children can write
out what they are solving
next to their answer.

32
X 24
8§ (@x2
120 (4 x 30)
40 (20x2)

600 (20 x 30)

768

This 7o
moves to * 6 3
the more 12
compact 2 1 o
method. 2 4 0
+ 4 2 0 0

4 6 6 2

1 3 4 2

X 1 8
1 0 7 3 6
1 3 4 2 0
2 4 1 5 6
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Foundation Stage Early Learning Goal

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, humber line

Children count reliably with numbers from 1 to 20, place them in order and say which number is one more or less than a given number. Using quantities and
objects, they add and subtract two single-digit numbers and count on or back to find the answer. They solve problems, including doubling, halving and
sharing.

Year 1
Key vocabulary: groups of , lots of, times, array, altogether, multiply, count
Key skills for multiplication at Y1:
o Countin multiples of 2, 5 and 10
e 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
e 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 Countin steps of 2, 3 and 5 from zero, and in 10s from any number
¢ 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 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:

¢ 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
Solve multiplication problems, including missing number problems
Develop mental strategies using commutativity (e.g. 4 x 12x5=4x5x 12 =20 x 12 = 240)
Solve simple problems in contexts, deciding which operations and methods to use
Develop efficient mental methods to solve a range of problems e.g using commutativity (4 x 12 x5 =4 x 5 x 12 = 20 x 12 = 240) and for missing
number problems x 5 =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:

Year 5

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

Recall multiplication facts for all multiplication tables up to 12 x 12 Recognise place value of digits in up to 4-digit numbers

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

Use commutativity and other strategies mentally 3x6=6x3,2x6x5=10x6, 39x7 =30 x 7 + 9 x 7 Solve problems with increasingly complex
multiplication in a range of contexts

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

Recognise the place value of each digit in a four-digit number (thousands, hundreds, tens, and ones)

Key vocabulary groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column, row, commutative, sets of, equal groups,

_times
‘carry’

as big as, once, twice, three times..., partition, grid method, total, multiple, product, inverse, square, factor, integer, decimal, short/long multiplication,

Key skills for multiplication at Y5:

Year 6

Identify multiples and factors, using knowledge of multiplication tables to 12x12.

Solve problems where larger numbers are decomposed into their factors

Multiply and divide integers and decimals by 10, 100 and 1000

Recognise and use square and cube numbers and their notation

Solve problems involving combinations of operations, choosing and using calculations and methods appropriately.

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

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

Objective and Concrete Pictorial Abstract

Strategies
1.Sharing Children use pictures or shapes to share quantities. Share 9 buns between three

. . | have 10 cubes, people.
ObJeCtS |nt0 can you share
groups them equally in 2 9+3=3

groups?
8+2=4
2.Division as y . . . .
. Divide quantities into equal groups. Use a number line to show jumps in groups. The number |28 +7=4
grouping Use cubes, counters, objects or place of jumps equals the number of groups.
value counters to aid understanding. Divide 28 into 7 groups.

10 0 1 2 3 4 5 6 7 8 9 10 11 12 | How many are in each

Tﬂ \g L | L || 1 |group?

1 I | | I | T | |
ol o o u’

- W =2 (LU0 3 3 3 3

[00000| 00sse|c0ece|00ece|c0ese 0esce ssces Think of the bar as a whole. Split it into the number of
’ oo BB m e ® groups you are dividing by and work out how many would
be within each group.

96 +3 =32
20




3.Division
within arrays

Link division
to
multiplication
by creating
an array and
thinking
about the
number sentences that can be created.

Eg15+3=5 5x3=15
15+5=3 3x5=15

Draw an array and use lines to split the array into groups
to make multiplication and division sentences.

Find the inverse of
multiplication and division
sentences by creating four
linking number sentences.

7%x4=28
4x7=28
28+7=4
28+-4=7

4.Division with
a remainder

14 +3 =
Divide objects between groups and
see how much is left over

y 2 48 2 it 2o
& 28 28

=
8

Jump forward in equal jumps on a number line then see
how many more you need to jump to find a remainder.

N

0 4 12 13

Draw dots and group them to divide an amount and
clearly show a remainder.

HOOOL

Complete written divisions
and show the remainder
using r.

29 + 8 = 3REMAINDER 5
T 1T

dividend divisor quotient remainder
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5.Short
division

Tens Units
3 2
® 0
® e
® 0

Use place value counters to divide
using the bus stop method alongside

OO 0

Calculations

42 +3

42 + 3=

Start with the biggest place value, we
are sharing 40 into three groups. We
can put 1 ten in each group and we
have 1 ten left over.

()

We exchange this ten for ten ones and
then share the ones equally among the

groups.

0000

We look how much in 1 group so the
answer is 14.

Students can continue to use drawn diagrams with dots
or circles to help them divide numbers into equal groups.

'OO\/OOYO O
ONOO/OO

Encourage them to move towards counting in multiples to
divide more efficiently.

Begin with divisions that
divide equally with no
remainder.

Move onto divisions with a

remainder.

8

6
3

514 3 2
Finally move into decimal

places to divide the total
accurately.
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6.Long division

Hpdd 2544 + 12

How many groups of
12 thousands do we
have? None

Exchange 2 thousand for 20 hundreds.

Maodel
Th H T o

"®. ® 0
SllolclCl X )

°°  12|2544

ClCIOI)

How many groups of 12 are in 25
hundreds? 2 groups. Circle them.

We have grouped 24 hundreds so can
take them off and we are left with one.

‘ 02

.:‘00 12| 2544
@W ©e® 24
1

Exchange the one hundred for ten tens
so now we have 14 tens. How many groups
of 12 are in 14? 1 remainder 2

12| 2544
24
14
12
2

Exchange the two tens for twenty ones so
now we have 24 ones. How many groups of
12 are in 24? 2

Th |

Instead of using physical counters, students can draw
the counters and circle the groups on a whiteboard or

in their books.

Use this method to explain what is happening and as
soon as they have understood what move on to the
abstract method as this can be a time consuming
process.

Moving onto changing
the remainder into a
fraction e.g.

5/20 becomes Y4, as
well as a decimal 0.25

27
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Foundation Stage Early Learning Goal

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, humber line

Children count reliably with numbers from 1 to 20, place them in order and say which number is one more or less than a given number. Using quantities and
objects, they add and subtract two single-digit numbers and count on or back to find the answer. They solve problems, including doubling, halving and
sharing.

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:
e Solve one-step problems involving multiplication and division, by calculating the answer using concrete objects, pictorial representations arrays with
the support of the teacher
e 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:
Count in 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
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)
o Write and calculate mathematical statements for multiplication and division using the multiplication tables that they know, including for two-digit
numbers times one-digit numbers, using mental and progressing to formal written methods
e Solve problems, in contexts, and including missing number problems, involving multiplication and division
o Pupils develop efficient mental methods, for example, using multiplication and division facts (e.g. using 3 x 2=6,6 + 3= 2 and 2 = 6 + 3) to derive
related facts (30 x 2 = 60, so 60 + 3 =20 and 20 = 60 + 3)
e 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
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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:

Year 5

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

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:

Recall multiplication and division facts for all numbers up to 12 x 12 (as in Y4) Multiply and divide numbers mentally, drawing upon known facts
Identify multiples and factors, including finding all factor pairs of a number, and common factors of two number

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

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

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

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

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

Use multiplication and division as inverses

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 =24 r2 =24 | = 24.5 = 25)

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.
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Year 6

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), common factor

Key number skills needed for division at Y6:

Recall and use multiplication and division facts for all numbers to 12 x 12 for more complex calculations

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.

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

Identify common factors, common multiples and prime numbers.

Solve problems involving all 4 operations.

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.

Foundation Stage Early Learning Goal

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, nhumber line

Children count reliably with numbers from 1 to 20, place them in order and say which number is one more or less than a given number. Using quantities and
objects, they add and subtract two single-digit numbers and count on or back to find the answer. They solve problems, including doubling, halving and
sharing.
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Year 1 Year 2 Year 2 Year 4 Vear 5 Year b
Addition Combining two parts o | Adding three single | Column method- Column method- Column method- Columnmethod-
make awhole: part digits. regrouping, regrouping, regrouping, regrouping,
whaole model, Column method - {up to 2 digits) {up to 4 digits) (with more than 4 | (Decimals- with
no regrouping, digits) different amounts
Starting at the bigger (Decimals- with the | of decimal places)
number and counting same amount of
on, decimal places)
Regrouping to make 10,
Subtracton Taking away ones Counting back Column method Column method Colurmn method Columnmethod
Counting back Find the difference | with regrouping with regrouping, with regrouping, with regrouping,
Fird the difference Partwhole model (up to 2 digits) (up to 4 digits) (with more than 4 | (Decimals- with
Partwhole model kAake 10 digits) different amounts
MAake 10 Column method- (Decimals- with the | of decimal places)
no regrouping same amount of
decimal places)
kAultiplication | Doubling Doubling Counting in Column Column Colurmn
Counting in multiples Countingin multiples rmultiplication rul tiplication rultiplication
Arrays fwith support) multiples Repeated addition
Repeated addition | Arrays- showing {2 and 3 digit {up to 4 digit {multi digitup to 4
Arrays- showing commutative multiplied by 1 numbers multiplied | digits by a 2 digit
commutative rultiplication digit) by 1 or 2 digits) number)
rmultiplicaton Grid method
Division Sharing ohjects into Division as Division within Division within Short division Short division
groups grouping arrays arrays Long division
Division as grouping Division within Division with a Division with a (up to ddigitsbya | (uptod digtsby a
arrays remainder rernainder 1 digit nurmber 2 digt number-

Short division (2
digits by 1 digit-
concrete and
pictorial)

Short division (up
to 3digits by 1
digit- concrete and
pictorial)

interpret
remainders
appropriately for
the context)

interpret
remainders as
whole numbers,
fractions or round)
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