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Peasedown St John Primary School Progression in Calculations Nursery and Year R—6

This calculation policy is a guide for all staff at Peasedown St John Primary School and forms part of the mathematics policy.
It is designed to be used alongside any teaching resources that teachers use.

At Peasedown St John Primary, we follow a Maths Mastery curriculum through the use of the National Curriculum Maths targets. This curriculum is supplemented by
resources such as White Rose Maths, Third Space Learning, Testbase, CGP Maths textbooks and Target Your Maths textbooks.

Whilst the calculation policy guidance document is separated into year group phases, these are intended to be used only as a guide and it is the teachers’ professional
judgment as to when the pupils move on to the next phase.

As our understanding of mathematical mastery within the primary years develops at Peasedown St John School, this policy may be subject to change Peasedown St
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number and counting on.

EYFS (40-60 months/ELG) Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Saying which number is Combining two Adding three single Column method Column Column method — Column method
one more than a given parts to make a digits. regrouping method - regrouping (with regrouping.

&|  number. Finding the whole: Use of base 10 to regrouping. more than 4 digits) Abstract

| total number of items part combine two numbers Using place value | (Up to 4 digits) Use of place value methods. Place

b intwo whole model. counters (up to counters for adding value
groups by Starting at the 3 digits). decimals. counters to be
counting all of them. bigger number used for
Finding the total by and counting on. adding decimal
starting at the bigger Regrouping to make 10. numbers.




Taking away objects or Taking away ones Counting back Column method Column Column method — Column method -
= drawings. Counting back Finding the with regrouping method — regrouping (with regrouping.
E Saying which number is Find the difference difference Part (up to 3 digits regrouping. more than 4 digits) Abstract
E one less than a given Part whole model whole model using (Up to 4 digits) Abstract for whole methods. Place
E number. Subtracting Make 10 using a Make 10 place value numbers. value
vl two single digit tens frame Use of base 10 counters) Start with place counters for
numbers by value counters for decimals- with
counting back. decimals with the different
same amount of amounts of
decimal places. decimal places.
Problem solving-doubling Recognising and Doubling Counting in Column Column Column
_E making equal Counting in multiples multiplication multiplication(up multiplication
E groups. multiples Repeated introduced toddigitnumbers Abstract
= Doubling Repeated addition additionArrays with place multipliedbylor2 methods
E Counting in Arrays—showing 2digitx1digit value digits) (multi digitup
= multiples commutative usingbase10or counters Abstractonlybut to4ddigitsbya
-usecubes,Numico multiplication place (2 and 3 digit might need a 2digit
n and  other valuecounters multiplied repeat ofyear4first number)
objects in by 1 digit
the
classroom
Problemsolving—halvin Sharing objects into Division Division with a Division ShortDivision(up Shortdivision
g and sharing groups Grouping Division remainder with a to4digitsbyal Longdivisionwit
.5 Divisionasgrouping Within arrays ShortDivision(2 remainder digit h placevalue
g e.g. | Repeated digitsby1digit Shortdivision number interpret counters(upto4
& havel2sweets and subtraction usingbase10or (upto3digits remainders) digitsbya2digit
put them in placevalue byldigit- number)
groupsof3,how counters) concrete Children should
many groups? and exchange into
pictorial) The tenths and

hundredths
columntoo




Nursery

Nursery Addition Skills

(@) 370

Subitise to 3 « Count how many * Make numbers to 5 * Add 1 more (through songs and rhymes)

Subitise to 3
How many do you
see?

Instantly see how
many.

588 3
Coh 8

oNE

*5

3k

Count how many
How many are
there? Begin to
count objects
using 1-1
correspondence.

How many are there?

1 2 3 5

Count out ... from a larger group.
E.g. Collect 3 beanbags for a game.

P

Make numbers
to5

Begin to link
numerals to
quantities. Start
by showing 1, 2
and 3 using
fingers.

Show me...

xR
0® s

Begin to link numerals to quantities.

OO @ JSF S (5)

Add 1 more
How many do |
have now?
Through stories,
songs and
rhymes.

How many do | have now? y Q




Nursery Subtraction Skills

(@) 501N

Begin to have an understanding of numbers to 5 « We recommend focusing on noticing and representing small quantities, perceptual subitising

and counting.

Subitise to 3
How many do you
see?

Instantly see how
many.

588 3
Colh 8

ONE
2

3k

Count how many
How many are
there? Begin to
count objects
using 1-1
correspondence.

How many are there?

1 5

Count out ... from a larger group.
E.g. Collect a cup for everyone at the table.

gevu

Make numbers
to5

Begin to link
numerals to
quantities. Start
by showing 1, 2
and 3 using
fingers.

Show me...

¢ o0
0® s J

Begin to link numerals to quantities.

DO @ J S (5)




Take 1 away
How many do we
have now?
Through stories,
songs and
rhymes.

How many do we have now?

SOOS

Peasedown St John Primary School Progression in Calculations Year R—6
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Addition

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

Objective & Concrete Pictorial Abstract
Strategy
Finding one more Counting on using familiar resources Using ten frames and Hungarian ten Introduction to + and = symbols to
and objects frames with counters or drawing on ten create equations (number
frames.

Qo0 0O
@O

@OQ Qigi}-
Q80 O

e

sentences)4+1=5




Combining two
parts to make a
whole

Combining two parts to make a
whole (use a range of resources
from the classroom)

Objects initially used on a part-whole
model and then represented using dots
or circles. The part-whole model is

Four is a part
Three is a part
The whole is seven

(aggregation) presented in different
| Orientations.
‘ L____IOTPR ‘ (, n °
Rekenrek 0 . o
4+3=7
| Adding machine
Counting on Concrete resources may not change, Children draw circles for the amount Recording as equations (number

(augmentation)

but children begin to count on from
the largest number

to be added on and count on using
the
circles:

sentences) 8 +4 =12

Re-grouping to
make 10

Using ten frames and counters

L0CC) ﬁ%_}ﬂ%

Children draw their own representation
of ten frames and
00000 counters.
0 > Start with the larger
number and use the
smaller number to make
10.

Children record as equations and
begin to understand equality and
commutativity

6+5=11
6+5=5+6
6+5=7+4 important step




Adding 3 single
digits

Children look for known number bonds,
using their knowledge of
commutativity. Ten frames may also be
used for this step.

This stage is not represented pictorially,
as the focus is on recall of known
number facts. Concrete objects are used
initially to demonstrate commutativity.

Look for known number bonds and
combine these numbers first before
adding on the remaining number

44T7T+6 = N10+7

10
= 17

Combining 2
numbers — no
carrying or
Exchanging

Prior knowledge
needs to be
secure: making
numbers using
dienes

Children represent the numbers to be
added using Base 10 and then add
together first the ones then the tens.

TO + O using Base 10 (Dienes)

h :

TO + TO using Base 10

(¥}

After using Base 10 practically, children
draw it out, remembering to solve the
addition by adding ones and then tens.

TO + O drawing Base 10 (Dienes)

aa Do
ale o
+

TO + TO drawing Base 10

aa °%B o

Record horizontally initially, moving
onto column addition, adding ones
and then tens.

443 =1

When ready, moving onto:

o3

35+24 =59

35
+ 24

PR

59

When ready, moving onto: :




Move onto using place value
counters. HTO + HTO using place
value counters

il welee
e 5
- ~ |

And representing by drawingin a
place value frame.
HTO + HTO drawing place value

counters

Add the ones first, then the tens and
hundreds.

%
I

ol F

2
3
6D

Combining 2
numbers — with
carrying and
exchanging

As before, children represent the
numbers to be added using Base 10 and
then add together first the ones then
the tens, carrying and exchanging ones
for tens (enabling children to clearly see
that one ten equals ten ones and one
hundred equals ten tens).

TO + O using Base 10 (Dienes)

lil

As before, after using Base 10 practically,
children draw it out, remembering to
solve the addition by adding ones and
then tens, and circling when an exchange
is made.

TO + O drawing Base 10 (Dienes)

o
%88

Record horizontally initially, moving
onto column addition, adding ones
and then tens.

27 +5-ho+%§
2

= 20+10t2
=31

When ready, moving onto column method:

(expanded)




TO + TO using Base 10 TO + TO drawing Base 10

When ready, moving onto:

2%
r.lag

Move onto using place value

and/or
counters. HTO + HTO using place And representing by drawing in a (expanded)
place value frame.
value counters HTO + HTO drawing place value

Add ones, then tens and hundreds

counters

(expanded)

and/or




Add decimals with up to 3 decimal | | do/do not need to make an exchange because ...
places
Progress to numbers with digits in 0 R ) I
different place value columns. 00 O
Encourage children to check that they 0 )
have lined up the columns correctly | - [ |

00 (©C (0O 3:1 0 1/s{0]2][7

. 0 211|585 i 958
o 5.2 6 2(al6|0]7
s t 2 [ 6 |2 : Y)®
a

Add decimal ... pence + ... pence = ... pence ... pounds + ... pounds = ... £3.25 can be partitioned into £3 + 20p + 5p or into any possible
numbers in the pounds parts and children need to label each part on the number line.
context of money
Emphasis on -—‘--'--."".,r

partitioning and use
of number lines
rather than formal
written calculations

45p + 25p = 70p
£2 +£3=£5
£5+ 70p = £5.70

+£3 +20p +5p
I/_W
£2.45 £5.45 £5.65 £5.70




Add decimals with
up to 2 decimal
places

| do/do not need to make an exchange because ...
| can exchange 10 ... for 1 ...

[[07% Tth [ Hth [ Thtn
1+2(8 1
Progress from the o OO |00 (@ v 2.5 4
same number of * Lol ]
decimal places to a - Bl oo
different number of 000,000 000 414 5 Lofee)
decimal places, and 1] @ o0 v 3021 00 00 |00
from no exchange to 00000 |© ; sO0 foorYa)
exchange. O
Complements to 1
0.3+ =1 0.35 + =1

Pairs of numbers
with up to 3 decimal
places which total 1
Encourage children
to make links with
bonds to 10 and
complements to 100
and 1,000

4+6=10

il

100

071 44 +56 =100
444 + 556 = 1,000

04+06 =1
044 +056 =1
0.444+ 055 =1

Calculate the duration of events

Find durations of time between a
given start and end point. Children
will need to calculate complements to

60

From ... to ... o’clock is ... minutes. From ... o’clock to ... is ... minutes. The total time taken is ..._minutes.

H:25

455

start finish start

finish

+ 35 mins + 18 mins Children can

make smaller
m steps on the
I T { number line e.g.
2:29 3:00 318 10 min or 5 min




Add fractions with the same
denominator within 1 whole

Make links with known facts.

When adding fractions with the same denominator, | only add the numerator. ...

1
5
1
5

1
5

_+_

4=
(T N

3=
L

L =

fifths + ... fifths = ... fifths

N

LA ==
LA |ka
LA g =

e

L ——

Add fractions and mixed numbers
with the same denominator
beyond 1 whole

When adding fractions with the same denominator, | only add the numerator. ...

L
+
i s
[l
=
Il

LA

fifths + ... fifths = ... fifths

3
*5
7
T T T A T A T T O A B B
T 1T 17T 1T 17T 1T 1T T 1T 17T 1T 1 17"°71T 1
0 1 1l ]ia 3
5 5

Label
the
steps
on the
number
line

Add fractions with denominators that
are a multiple of one another
Encourage children to convert
fractions to the same denominator
before adding. Progress from adding
fractions within 1 whole to adding
fractions beyond 1 whole.

The denominator has been multiplied by ...,

equivalent.

P 1

=

0o L

OO =

ool &=

0alkd

0ol w

oaf =

oalun

cajun

(i)
N

\
m_v/\-.

e
L

so the numerator needs to be multiplied by... for the fractions

s |
+

colLn
Il
ool o
+
Il
[
oo 2
Il
-
00l W

calun

to be




Add fractions

Convert fractions to the same
denominator before adding. Progress
from fractions where one denominator
is a multiple of the other, to any
fractions and then to mixed numbers.

The denominator has been
multiplied by ..., so the numerator
needs to be multiplied by ...

The lowest common multiple of ... ...is made up of ... wholes and ...
and ... is ... ~
|
"\\I
11
Ve O,
3 4
DN [
1,1_4_,3_7 L
3TITRTR T2

Order of operations | ... has greater priority than ...

Calculations in
brackets should be
done first.
Multiplication and
division should be
performed before
addition and
subtraction. *When

no brackets are
shown and the
operations have the
same priority, work
left to right.

, so the first part of the calculation | needtodo is ...

3+4)x2=14 @OO@® @® 3+4x2=11

3xXx4+2=14




Negative numbers

Children add to
negative numbers
and carry out
calculations which
cross 0

Label
the
steps
on the
number
line

... plus ... is equal to .

—34+5=2

Y Y Y
1 f*r H i
-5 —4 —3 -2 =1 0 1 2 3 i 5
- 5 —11+16=5

n"/_h\"l."rf_\"' r/”—\_ll .'f_‘\‘.
e

| | | |
[ I |
-5 -4 -3 -2-10 1 2 3 4

|
|
5
The difference between—-5and —1is 4

The difference between -5 and 5is 10

Label
the
steps
on the
number
line

Conceptual Variation: different ways to ask children to solve 21 + 34
Suggestions for other models of addition children should use to develop conceptual fluency once they are fluent with methods and procedures.




21

34

Word problems:

In year 3, there are 21 children
and in year 4, there are 34
children.

How many children in total?

21 + 34 =55. Prove it

21

21+34=

=21+34

Calculate the sum of
twenty-one and thirty-four.

Addition represented using
place value counters:

f furui.rti.'i_ Tens

Onas

“.t

+

Missing digit problems:

0s | 1s

o

~J
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Subtraction

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

Concrete

Pictorial

Abstract

Finding one less

Taking away or removing an object from
the whole — represented using Numicon
and pegs, cubes, counters or other
familiar objects and resources.
Subtraction is

introduced through real life situations
(e.g. losing something or eating
something), through songs (e.g. Five
Little Speckled Frogs, Ten Green Bottles)
and through stories (e.g. The Three Little
Pigs).

Children draw circles to represent the
apparatus they are using, crossing one
off and counting the remaining circles
(or counting backwards, depending on
familiarity with numbers & counting).

0000P

When ready, children begin to record
as an abstract equation (number
sentence).

5-1=4

=

L




Taking away
and removing
objects from a
whole

Children move onto removing more than
one object from the whole, again
introduced initially through familiar
contexts, stories and songs, but moving
onto representing using Numicon and pegs
or counters.

Children count the number that remain.

There were 7 pigs, the wolf
ate 3. How many were left?

What is 3
less than 77

Represented as circles, with the
numbers that are being subtracted

00gd
00

Recorded as an equation (number
sentence).

Counting back in
ones

Counting backwards as objects are removed
from a group, moving onto counting back along
a beadbar, numbertrack or numberline.

Starting from 5 and

counting backwards,
5..4,3,2

The initial amount is recorded as a digit and
the amount being taken away is recorded as
circles. Each circle is crossed off as children
count backwards in ones.

5-009D

Children are also shown how to count back in
ones along a number line .

AAR 5-3=2]

—_ —_—— o — — -

(1] - 4 4 L L ¥ 10

Recorded as an equation (number sentence).

-3:)




Finding the
difference

Comparing amounts and objects to
find the difference using cubes or
Numicon.

I What is the difference
between 6 and 47

7

[ Six is 2 more than four. ]

Counting on using a number line to find
the difference between two numbers.
Children are encouraged to begin to
draw their own number lines and to
realise that they do not

need to start from 0 each time.

-l

_—
I m i
3 4 6

or drawing a comparison bar model.

| i

Recorded as an equation (number
sentence).




Making ten

Before this
stage, children
will make
numbers using
ten frames and
taking away
(subtracting)
physically.

Using 10 frames to calculate 14 — 5.

270000 ]

Partition five
into 4 and 1.

e

First take away
4 to leave 10

®
. Then take away

1 to leave 9.

| —_

|I_ |

Children represent the ten frames
pictorially and discuss their

00000

00000

6000
|

They can then move onto representing
on a number line.

method.

It -5=9

Initially, children show partitioning in
their abstract recording to reinforce
their

understanding from concrete and
pictorial work.

When ready, they move onto
recording only the equation.

Ik -5=9

Column method
(no regrouping/
carrying and
exchanging)

Using Base 10 to calculate 54-22

T 0 Represent 54
- using Base 10,
- separating tens
and ones.
T o]
Take away ones e
and then tens.

Children draw representations of Base
10 and cross out the amount being
subtracted, first ones and then tens.

T o,

o
2

Initially record horizontally before moving
onto column subtraction — reinforcing that
ones need to be subtracted before tens.

422 8

S0+
- 2042 Expanded
30+ 2 column

o4
- 22

(o 7 32




Column
method (with
regrouping/
carrying and
exchanging)

Using Base 10 to calculate 41 - 26

T 0 Represent 41
. - using Base 10.
T 0
Carry one ten to -'t

the ones column
and exchange for
ten ones.

T 0
v Take away ones
"= and then tens.

Using Place Value counters to calculate
234-88

R« T 0

Represent 234 using Place Value counters ]

H
Carry a ten to the

ones column and
exchange. Carry a
hundred to the
tens and exchange.

H T Subtract ones

and then tens.

|

Children draw representations of Base
10, showing carrying and exchanging
by

crossing out one ten and drawing as
ten ones in the ones column. The
subtracted ones and tens are then
crossed off.

[

Children draw representations of Place
Value counters, showing carrying and
exchanging by:

® crossing out one ten and drawing

as ten ones in the ones column
® crossing out one hundred and

drawing as ten tens in the tens column
The subtracted ones and tens are
then crossed off.

Initially record horizontally,
partitioning numbers and relating
back to the

part-whole model. Recombining as
the final step to find the answer.

Move onto expanded method of
column subtraction (if needed), and
then formal written/compact method.

i
b0+l
-20+6
10
Use expanded method initially,

moving onto a formal
written/compact method.




Subtract decimal numbers in the | can partition £... into£...and 100p £... - £... = £... 100p - £3.26 can be partitioned into £3 + 20p + 6p
context of money ..p=..p —6p —20p — £3
Emphasis here is on partitioning and m
use of number lines rather than £5—£3.26
formal written calculations. f4-£3=¢£1 | | | I
100p — 26p = 74p e 100p £1.74 £1.80 £2 £5
£5-£3.26 =£1.74
Subtract decimals with up to 2 decimal places
Tenths Hundredths 244
Progress from the same number of decimal Q0 s 3.12 | ?
. . e
places to a different number of decimal places @ 3 .
and from no exchange to exchange. Ty
& T
3.12

Complements to 1

Encourage children to make links with bonds to 10
and complements to 100 and 1,000 when finding
a missing part or subtracting from 1

03+ |=1

B | ?

03 | 7

035+[ |=1 |
ONNONESS,
so3 6%

10—4=06
100 — 44 =56
1,000 — 444 =556

1-04= 06
1-044= 056
1—-0.444 = 0.556




Subtract decimals with up to 3 decimal places | | do/do not need to make an exchange because ...

Progress from the same number of decimal and - Tth | Hth | Thth
whole number places to a different number of QO |©9
decimal and whole number places. 6 ) o9
o0&, |®
1 L !
6 57|13 00 ri% 11 s
-1 113 - 0{6 4
513 0/9/ 7 5
0 ¢ 9 S
Subtract fractions with the same When subtracting fractions with the same denominator, | only subtract the numerator. ... fifths — ... fifths = ... fifths

denominator within 1 whole

Make links with known facts.

I - (3
5 5
. 0@

Subtract fractions with the same
denominator within 1

whole Make links with known facts.

When subtracting fractions with the same denominator, | only subtract the numerator.

.. fifths — ... fifths = ... fifths E
5 5§




Subtract fractions and mixed
numbers with the same
denominator

Include subtracting fractions from
wholes.

When subtracting fractions with the same denominator, | only subtract the numerator. ...

tenths

IIIIIIIIIII15 5
IDRDRORORK] [ [ [ ] 10

[ITTTTTDXXX 16 9
DXDDPPP] [[1] 30 10

LN

Label
the
steps

3 |onthe
number

line

tenths - ...

tenths = ...

Subtract fractions with
denominators that are a multiple
of one another

Convert fractions to the same
denominator before subtracting.
Progress from subtracting fractions
within 1 whole to subtracting from a
mixed number.

The denominator has been multiplied by ...

, so the numerator needs to be multiplied by..

(Ta | 8]

. for the fractions to be

=[]

Wwina
Il
T- TS

equivalent.
----------------- e YN
--------- 1 2 3 4 5 6 1 8 9
......... N N 1] g 9 9 g 9 9 o 9 9 2
--------------- — - -
'1::{ o 1 2 ]
3 3

1_1_5_1_4 ’
3715 15 15 15

3

23




Subtract fractions
Convert fractions to the same
denominator before subtracting.

Progress from fractions where one

denominator is a multiple of the
other, to any fractions and then
subtracting from a mixed number

The denominator has been
multiplied by ..., so the
numerator needs to be

multiplied by...

The lowest common multiple of ... and ... is | ... is made up of ... wholes and ...

. @
N Aa

AN WAL,
| |
./ \2/ EEEEEEEE
=
7 _1_14_9_5 O TX )
9 2°18 18 18 23 -1l =13

Order of operations

Children learn the order of
priority for operations in a
calculation. Calculations in

brackets should be done first.

Multiplication and division
should be performed before
addition and subtraction.

, so the first part of the calculation I need todo is ...

000
...:

0555 ooos

111 Py
8-2x3=2 QQOOW
(8 —2) x 3 =18

Ty Y
X717}

8—22=14




Negative
numbers

Children subtract
from positive
and negative
numbers and
calculate
intervals across 0

... minus ... is equal to ...
—-1—-4=-5

f g -.-"- .'/--.\'-. .'/ N \". :.f' \'.

A A A N (R T N I
T T T T T T

-5 -4-3-2-10 1 2 3 4 5

NN TN
I A AN AN A D R
| | | | | | | | | | |
-5 -4-3-2-10 1 2 3 4 5

TN TN T,

(Y ¥ ¥ )
| ] | | |

I | ] |
I
-5 -4 -3 -2-10 1 2 3 4

|
|
5
The difference between—-5and —1is 4

/:E\/:i\l

| I
=5 5

The difference between 5 and —5 is 10

Conceptual Variation: different ways to ask children to solve 391-186

Suggestions for other models of subtraction children should use to develop conceptual fluency once they are fluent with methods and procedures.

391
186

Raj spent £391, Timmy spent
£186. How much more did Raj
spend?

Calculate the difference
between 391 and 186.

:“‘I = 391 - 186 Missing digit calculations
“—
391 i
-186 - ’
LJ 0 5

What is 186 less than 3917
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Multiplication

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

Concrete

Pictorial

Abstract

Doubling

In practical activities, children learn
to make and show double of a
number.

. 22
'YHED
3 Double 3 i 11

Double 3

00008

rekenrek

Children record pictorially and are
encouraged to set out as an array and
to explore if orientation affects the
final amount.

00O o3
000 .

At appropriate stages, children learn
to represent doubling as addition or
multiplication:

3+3=6

3x2=6




Recognising and
making equal
groups &
Repeated
addition

Children recognise and can make equal

groups of objects. They use stem

sentences to describe the groupings:

There are 3 equal groups with 4 in
each group.

= - = ——

Children represent pictorially
through drawing resources and bar
models.

88 LB &8

 — 7 -

S

Or by drawing repeated jumps
along a number line.

N N\

e 4 v 3

The total amount is represented by
repeated addition and the use of a
multiplication sign is introduced.

4+4+4=12

3x4=12

Using arrays to
demonstrate
Commutativity

Before this
stage, children
need to
understand
repeated
addition

Children use arrays to illustrate and
explore commutativity.

3x4=4x3

They represent arrays pictorially.

. 000
mr o3

o0
0000 g‘@'#

Arrays can be used by children to
derive and write a range of
calculations e.g.
3+3+3+3=12

12=4+4+4
12=4x3
3x4=12




Partitioning to

Initially, children use Base 10 to explore

They represent their work pictorially

Children use partitioning and known

multiply multiplying a two digit number by a drawing Base 10 representations to number facts and are encouraged to
single digit number. begin with... record the steps they have taken to
calculate the answer.
k.|
— 13x 3
P 3x13= /\
—_—— .
--- . . 10 3
_ _ ... moving onto representing place
When S(.ecure with this, they move value counters 10x3 =30
onto using place value counters. P J o 3x3=9
@ OO0 30+9=39
3x13= @ @ 0 @
® lnoo
Column

multiplication

Children use place value counters to
represent the calculation.

k] O
o9 | ..
00 | ... ¥
[ 1 BN

Place value counters are
represented pictorially .

Children record, using an expanded
method, to demonstrate their
understanding.

S 2 3x20=60

S
e =& X 3

9




Formal column
method

Children use place value counters to
represent the calculation.

Place value counters are
represented pictorially.

Formal written method.
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Once children start to multiply 4 digit numbers by 2 digit numbers etc., they should be confident with the abstract.
Multiply | know that ...x ., so |l also know that ...x ... = ... | need to exchange 10 ... for 1 ...
decimals by
integers
J olol | ‘ ‘o O‘ | Q o Q s ST Fith
This is the first 000000 O0D000 000 10000 ©® 344 i
time children 000] 10000] 00 Tilelzls]
multiply decimals 6X2=12 6x02=12 ‘,bﬂg 10000 ©® —_—
by numbers other o | o
than 10, 100 or
1,000 Encourage WO 7 NG eE T [ Ho
them to make o9 ® o909 o1 ® |(o®W
links with known 29 ® 9009 99t ® |00®
facts and whole o® ® 999 991 & o9®
number o9 | ® (oee 00 @ (00
multiplication. L ol o
213 X 4 = 852 213 x4=8.52
Multiply fractions | To multiply a fraction by an integer, | multiply the numerator by the integer and the denominator remains the same.
by a whole
number

Make links with




repeated addition.
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5X6=5=13 5X3=5 =13
Multiply mixed | can partition | | into[ |andJ
numbers by a [] []
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25 %3
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2X3=6 5 XI3=5 =12
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2%X3=6+2=8




Find the whole

Children multiply
to find the whole
from a given part.

is ..., then the whole is ... X ... If%is ,thené is ... and the whole is ... X ...

4 1 o
rd
edla= : i ,  7X6=42
1 _ 4
¢ of 30=6 — 5 of 42 =24

Multiply fractions
by fractions

Encourage
children to give
answers in their
simplest form.

When multiplying a pair of fractions, | need to multiply the numerator and multiply the denominator.




Find the whole

Children multiply to
find the whole from

Iféis ..., then the whole is ... X ...

If%is ,thené is ... and the wholeis ... X ...

a given part. % of =18 g of =48 .
? 3 =48=-4=12
( ) 18x3=54 ;
’ . N 9x12=108
— 1ofsa=18 g
e 3 T ) of 108 =48
Scaling There are .... times as many ... as ... ..is ... times thesize of ... ... is ... times the length/height of ...

Children focus
on multiplication
as scaling ( ....
times the size)
as opposed to

AN AN AN [2]2]2

4 cm
meessssessssmmmm 16 cm @

repeated . o . . LB,

addition. There are 3 times as many triangles as Miss Smith is twice the height of Jo. <
circles.

Calculate There are ... lots of ... % in 100% To find ... %, | need ...%ismadeupof...%, and ... %

percentages to divide by ...

Children first
learn how to find
1%, 10%, 20%,
25% and 50%
before using
multiples of these
amounts to find
any percentage.

| 100% |
50% ] 50%
25% ] 25% | 25% 25%
50%of...=..+-2
25%of ...=..+4

100%

To find 30%, | can find 10% and then multiply it by 3
To find 23%,

| can use 10% x 2 and 1% x 3 To find 99%,

| can find 1%, then subtract from 100%

10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%




Order of
operations

Calculations in
brackets should
be done first.
Multiplication and
division should be
performed before
addition and
subtraction.

.. has greater priority than ...

(3+4)x2=14

, so the first part of the calculation | needtodois ...

3+4x2=11

Conceptual Variation: different ways to ask children to solve 6 x 23
Suggestions for other models of multiplication children should use to develop conceptual fluency once they are fluent with methods and procedures.

23 | 23 | 23

23

23

23

Mai had to swim 23 lengths, 6
times a week. How many lengths
did she swim in one week?

With the counters, prove that
6x23=138

Find the product of 6 and 23.

Ex23=
L_}=6u23
6
x 23 X

23
6

What is the calculation?
What is the product?

100s

10s

000000 a‘

000000
000000




Peasedown St John Primary School Progression in Calculations Year R—6
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Division

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

Concrete

Pictorial

Abstract

Sharing

Children are introduced to sharing
through practical applications such as
sharing

biscuits, sweets or fruit. They investigate
sharing between different amounts of
groups and explore how numbers such as

12 can be shared in several different ways.
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Children draw pictorial
representations, either in groups or
as a bar model.
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Stem sentence: divided
between is each.

Children move onto recording the abstract
division equation when they are ready.
Regular use of stem sentences has helped
to prepare them for this.

6+2=3
10+2=5
15+3=5




Grouping Grouping is introduced through practical Children represent grouping through Children record the abstract equation
applications e.g. there are 18 children drawing the individual groups (and when they are ready. Use of the stem
who need to get into teams of 6. How the remainder if there is one). sentence has helped to prepare them
many teams will there be? Children can for this.
work this out practically using counters o : e, @a

0o o =
or cubes. % o e ﬂ‘ ” 18+6=3
.
’wﬁ Make one group of 6. J
:,i M Stem sentence: __ divided into groups
r - of _is__ groups.
Make ancther group of 6. H‘ 8’
.a: ‘ﬁ Make a third group of 6. ]
Repeated Children are shown how grouping can The lollipop sticks can be The abstract equation is recorded.

subtraction

also be seen as repeated subtraction
(the

inverse operation of repeated addition
in multiplication).

eg. 13+4

Lollipop sticks, matches or straws
could be used as apparatus, with the
groups making squares because we
are dividing by 4.

_—7

[ There are 3 whole squares, with ]

one left over

represented pictorially,

13 divided into groups of 4 is 3 groups
and a remainder of 1.

13 + 4 =3 remainder 1




Division with
arrays

Division can be linked to
multiplication by creating an array
and thinking about the equations
that can be created.

Children draw arrays and use vertical
and horizontal lines to split the array
into

different groups to make multiplication
and division equations.

[#]

——-———'Dggg o 4 groups of 5 or
g 20 divided into
0000 groups of 5
00000

- o|do|oje
5 groups of 4 or olo
20 shared oo 0 olo
between 5 groups 0|0 o

- 01010,

Multiplication and division fact families
can be derived and recorded.

4x5=2020=4x5
5x4=2020=5x4
204=55=20+4

20+5=44=20+5

Sharing using
place value
Counters

Link
understanding
of division to
times tables

Using place value counters to share.
42 +3

o0 o0
Ws | s Ws | s
_
BES )
oo
10s s 10s
-]
o000 =4
o000
o000

Children represent the place value
counters pictorially.

Cede _.00322 e
|10s Is
O |oococo

O |cooo

10L[e00°

Children are able to write calculations
to show the process:

42 +3
42=30+12

10+4=14




Short division

Using place value counters to group.
615+5

1. Make 615 with the place value counters
2. How many groups of 5 hundreds can
you make with 6 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 1 ten for 10 ones.

6. How many groups of 5 ones can

you make with 15 ones?

The place value counters can be
represented pictorially.

The calculation is recorded as a short
Division.

51615




Long Division

Long division using place value counters — children should be confident with abstract short division before beginning
long division. 2544 + 12

50 will exchange them.

W00s | %00s | 10s 1s
CL) sm . 0000 ﬁ We can’t group 2 thousands into groups of 12 ]

OO0 | 4
We can group 24 hundreds into groups 12 2544
of 12 which leaves us with 1 hundred 24
1
"E—"' » 122544
0000 After exchanging the hundred, we have %
' 14 tens. We can group 12 tens into a 14
group of 12, which leaves 2 tens. 12
2
0212
‘ 1212544
After exchanging the 2 tens, we have 24 24
ones. We can group 24 ones into 2 14
groups of 12, which leaves no remainder. 1_3‘
24
0
Divide decimals | know that ...+ ... = ..., so |l also know that ...+ ... = ... I need to exchange 1 ... for 10 ...

by integers

This is the first

time children

divide decimals by
numbers other
than 10, 100 or

1,000

0000 0000 0000
0000 0000 0000
0000 0000 0000

39+3=13 39+-3=13 039+-3=013




Decimal and The fraction ... is equivalent to the decimal ... []. []
fraction ] is equal to 100
. 1 1
equivalents
3 L 05 0s x 25
i N 025 | o02s 025 | o2s

3 $ t 1 - 0.2 02 02 | o2 | o2 /—\

11_o1|11_n %% %',‘—&2 %l %% % n;|m 01]0.1[01]01]a1fo1 o]0 i 1250 =075

$ =02 =04 c =06 A

x 25
Unit fractions of | The whole is divided into ... equal parts. One ... of ... is
a set of objects 1
Bar models are Each part is 0 of the whole. -
useful to show the — =0of12is 3
link between "N X .. ® 4 000 000 (000 000
division and X X ] X X X B -
fractions, for . 4 :
example, dividing o00® m 3 of 36 is 12
by 3and findinga | @ @ @ @
third. 1 , 000 | 00 000
2 of 12 apples is 3 apples.
Unit fractions In | The objects have been shared fairly into ... groups. There are ... equal parts. There is ... part circled.
Y2 the focus is 1 1. .
on finding % = of _is 000 000 0 is circled.
Y [] 000 000
And Y.
Bar models are oo oo - b t) . ‘
L 1] o0 o0

useful to show the b b (Y )
link between
division and o009 000 009 P8P DD ‘.

finding a fraction.




Non-unit
fractions of a set
of objects Bar
models are a
useful
representation and
show the links with

The whole is divided into ... equal parts.

Each part is 1 of the whole.

[
X N

of ...is .., so=of ..is ...

[]

of 12is 9

Blw [~

divis.iop aryd . . . ‘ ‘
multiplication. . . . E. . %of 36is 24
3 , 000 | ©00  ©00
2 of 12 apples is 9 apples.
Non-unit The objects have been shared fairly into ... groups There are ... equal parts. There are ... parts circled.
fractions 1. ] '

In Y2 the focus is on finding

2 3
7 andz

Prompt children to notice

2 f 1
that 2is equivalent to 3

°f~5-- |eee|eee|eee|eee

= is circled.

[]




:rr::ﬂ::tn ofan To find %Df .., Ineed to divide by ... Ifl% is ..., then the whole is ... X ...
and multiply by ... ’;"
.

Bar models se/ee/ee/ee|ee] (CO[QO[CO[CO 1 —
support childrento | |9 ®|0®/00/00jee | © | 0| 0 | © S I L 5 0f =6
understand that to ,
find a fraction of 1 1 i
an amount, we —of20= — of 84 = s :
divide b 4 Sl e

y the 7 Y —
denominator and 3 3 —
multiply by the —of20= — of 84 = 24
numerator 5 4
::::ﬂg: ofan To find % | divide by ... If% is equal to ..., then% are s equal to ..., then the

Children divide
and multiply to find
fractions of an
amount. Bar
models can still be
used to support
understanding
where needed.

1
—of36=36+2
2

1
— of36 =36+ 12

12

equal to ...

7 1
3 of 2,700 = 9 of 2,700 x 7

whole is equal to ...

Divide a fraction
by an integer

This is the first
time children
divide fractions by
an integer.

...ones divided by 2 is ... ones so
... sevenths divided by 2 is ...
sevenths.
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| am dividing by ..., so | can split each part into
... equal parts.

...is equivalentto ... so ...+ ...

EEE L

|2
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Calculations For every ..., there are ...
involving ratio -

Encourage /_\‘

children to see the | For every 6 children on a school trip, there is 1 adult. Adults | Children
multiplicative P 1 6 *
relatlonshlp. adults 1l 5 12 )
between ratios. S _
They will need to 3 18

multiply or divide .

each value by the <hildren \_/

same number to
keep the ratio
equivalent. Double
number lines and 0 1 2 3 4 5 6
ratio tables help Chglcéults
children to see . . . Ll
both horizontal The ratio of children to adults is6: 1 0 & 12 18
and vertical
multiplicative
relationships.

Conceptual Variation: different ways to ask children to solve 415 < 5
Suggestions for other models of division children should use to develop conceptual fluency once they are fluent with methods and procedures.




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

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

615pupilsneedtobeput into5
groups. Howmanywill be ineach
group?

51615

BI5+0=

I
L 1=615-5

What is the calculation?
What is the answer?

10s | 1s

°s3[g
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