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Mathematics Mastery

At the center of this approach is the belief that all children have the potential to succeed. They should have access to the same curriculum and be enabled to deepen their conceptual
understanding by tackling challenging and varied problems. Similarly, with calculation strategies, must not simply learn rote procedures but demonstrate their understanding through
the concrete and pictorial. This policy outlines the different calculation strategies that should be being taught between year 1 and year 6.

Background

The 2014 national curriculum differed from its predecessor in many ways. One of the key differences is the level of detail included, indicating what children should be learning and
when. This is suggested content for each year group but schools have been given autonomy to introduce content earlier or later, with the expectation that by the end of each key
stage he required content has been covered. In many ways these specific objectives make it easier for teachers to plan a coherent approach to the development of pupils’ calculation
skills.

Mathematical Language

The 2014 national curriculum is explicit in articulating he importance of children using the correct mathematical language as a central part of their learning and reasoning. Indeed,
in certain year groups, there is a requirement for children to extend their language around certain concepts. Therefore, it is essential that teaching the calculations presented in this
policy is accompanied with the appropriate and precise mathematical vocabulary. When new vocabulary is introduced it should be done so in a suitable context and explained
carefully. High expectations of the mathematical language used is essential, with teachers only accepting what is correct. This is explicitly stated in the 2014 Maths Programme of
Study: the quality and variety of language that pupils hear and speak are key factors in developing their mathematical vocabulary and presenting a mathematical justification,
argument or proof.

How to use the policy

The mathematics policy is a guide for ALL staff at Barley Lane Primary School and has been adapted from the White Rose Maths Hub. It is set out a progression of mathematical skills
to encourage a flexible approach to teaching and learning. It is expected that teachers will use their professional judgement in regards to consolidating existing skills and moving
onto the next concept. The focus must always remain on breadth and depth as opposed to accelerating through concepts. Children should not be extending with new learning
before they are ready. This is intended to complement the White Rose Maths Hub planning blocks which we are using to plan our lessons and delivery of the curriculum.

Teachers can use the resources that they wish to as this policy does not recommend one over the other but, in fact, encourages that a variety of resources are used.
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1. Key Messages

Key When designing activities for addition we want varied presentation of Concepts
language question types. Here are just some of the ways that we vary asking some of
the same question.
Addition sum, total, —— - - In addition, the number line must be modelled, and us as
parts  and Conceptual vanatl; |fferent VRS el (oI RORT\-PARICT I | - representation all the way from foundation stage to year
Whole’ add’ ° Ini;af?tfirs.are 21 ;hitdren and in 21 El ERE 6.
altogether, YH?\;i%gﬁirzrfﬁdei:iﬁgﬁ?n' +34 Jottings must be modelled as clear image/strategy for
more is * mental calculations.
I' ; ° e 21434255 Provel 2 If the calculation can be carried out mentally then do not
equal ° g Miss‘”%ﬁ“ W""“ezi give it to practice vertical calculation.
and is the ? v Always present calculations horizontally at first so that
21 | 34 Calculate the sum of twenty-one o (1] i .
same as and thiry-four. ol - mental calculations can be considered
7 15
Subtraction take away, There are two concepts linked to subtraction:
ey el Conceptual variation; different ways to ask children to solve 391 - 180 IR R AT L EUMEIEC e T- LR cp TEE WY
the Raj spent £391, Timmy spent £186. 71 =391-186 Missing digit calculations Find the difference - where the understanding of the
Q difference e How much mare did Rej spend? L-d vocabulary leads to the using of addition to count on
¢ 391 39 D
subtract, Calculate the difference between 391 and
) . e 186. -186 . [:]D 6 Children should not move on to a written method until
minus, . ) . ) )
S they are entirely confident with using the number line.
fewer and 391 What s 186 less thn 3312 0o Children need to have experience with different sort of
decrease. 186 -7 jumps on the number line and know how to partition

numbers in a variety of different ways.
Always present calculations horizontally so that a mental
calculation can be considered.
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Multiplication double, It is crucial to be able to Both number lines and
times, Olelyle LV IR (I TR CE S SO CHROROIY FPAY | krow and derive key number | arrays should be used as
multiplied Mai had to swim 23 lengths, 6 times | Find the product of 6and 23 | What is the calculation? facts models and
by, the aweek. What is the product? It is vital that the children representations all the
product of, ENENEN RN many lengths did she swimin | 6x23= are confident with doubling | way from reception till
groups of, one Moek! " 126x23 100s | 10s and halving. year 6.
lots of, ? - 3 They need to know that Jottings must be
equal With the counters, prove that 6 x 23 6 B S when they are multiplying by | modelled as a clear

=138 x 23 x b 0 . .
groups. o ten they are moving the image/strategy for
e number as place to the left mental calculations.
and NOT adding a zero If the question should be
possible mentally then do
not give it to practice
vertical multiplication.
Always present
calculations horizontally
so that a mental
calculation can be
considered.
Division share, The number line and
O group, Conceptual variation; different ways to ask children to solve 615 + 5 R R Atk
[ divide, Using the part whole model below, how | | have £615 and share it equally What is the calculation? to know, or be able to derive | models and
. divided by can you divide 615 by 5 without using | between 5 bank accounts. How much 5 |6_15 What s the answer? key number facts. representations from
and half. shoubn Wilbeineaduancoon The children should have a reception until year 6.

OEV

615 pupils need to be putinto 5
groups. How many will be in each
group?

615+5=
=

1
L1-615+5

°s3fe

secure understanding of
doubling and halving.
They need to know that
when they are dividing by
ten they move the number
to the right as opposed to
‘adding a zero.’

Jottings must be
modelled as a clear
image/strategy for
mental calculation.

If the question should be
possible mentally then do
not give it to practice
formal division.

Always present
calculations horizontally
so that a mental
calculation can be
considered.
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2. Mathematical Vocabulary

Correct terminology Incorrect terminology
Ones Units
Is equal to (is the same as) Equals
Zero Oh (the letter o)
Exchange/Exchanging Stealing
Regrouping Borrowing
Repartitioning
Calculation Generic term of ‘sum’ or ‘number sentence.’
Equation
Bar method/Thinking blocks Bar model is preferable over thinking blocks

Barley Lane Calculations Policy Page 5 of 44



3. Early Years Foundation Stage
Addition

Maths for young children should be meaningful. Where possible, concepts should be taught in the
context of real life. Have an understanding of what “more” means and be able to say what is
one more than a given number.

1. Children begin to combine groups of objects or pictures and use
concrete apparatus.

2. Solve simple problems using fingers and introduce Numicon
when appropriate.

3. Children make a record in pictures, words, Numicon shapes or symbols of
addition activities already carriedout.

4, Children are
encouraged to @ @

read number
sentences

-+ =
e.g. “Three add two equals 5” “Four plus 3 makes 7’@

5. Construct number sentences verbally, or by using cards to go
with practicalactivities.

6. Number lines can be used alongside practical apparatus to solve addition
calculations and word problems. Children “jump” along the number line to “count on”.

3+1=4

012345678910

Barley Lane Calculations Policy

Key Vocabulary: Games and songs can be a
useful way to begin using the vocabulary involved
in addition.

add, more, plus, makes, total, altogether, score,
double, one more, two more, ten more. how many
more to make...? how many more is ... than ..?

Key skills for addition in Foundation Stage:

. Select the correct numeral to represent
1to 5, then 1 to 10 objects.

. Count an irregular arrangement of up
to ten objects.

. Estimate how many objects they can
see and check by counting them.

. Use the language of ‘more’ and ‘fewer’
to compare two sets ofobjects.

. Find the total number of items in two

groups by counting all of them.

. Say the number that is one more than
a given number.

. Find one more from a group of up to
five objects, then ten objects.

. In practical activities and discussion,
begin to use the vocabulary involved in
addition

. Record, using marks that they can
interpret and explain.

. Begin to identify own mathematical

problems based on own interests and
fascinations
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Subtraction — Foundation Stage
1.Have an understanding of what “less” means and be able to say what is one less than a given number.
2.Children begin to use objects, pictures and concrete apparatus to relate subtraction to taking away and counting how many objects are left.

3.Solve simple problems using fingers

and introduce Numicon where appropriate. Key Vocabulary: Games and songs can be a useful way to begin
0000 using the vocabulary involved in subtraction: e.g. Five Little Men in

a Flying Saucer, Ten Green Bottles, and Five Currant Buns

4.Children make a record in pictures, words, Numicon shapes or

5—3=2

Key skills for subtraction in Foundation Stage:
o Select the correct numeral to represent 1 to 5, then 1

symbols of subtraction activities already carried out. to 10 objects.
o Count an irregular arrangement of up to ten objects.
10 take away 5 leaves 5 . Estimate how many objects they can see and check by
countingthem.

| 5 Chlden are encouraged to read number sentences aloud in different ways ¢ Use the Ie_mguage of ‘more’ and ‘fewer’ to compare two
sets ofobjects.
e.g. “Five subtract one leaves four” “Six take away 3 equals 3” . Say the number that is one less than a given number.
. Find one less from a group of up to five objects, then
6.Construct number sentences verbally or using cards to go with practical activities. ten objects.
o In practical activities and discussion, begin to use the
7.Number lines can be used alongside practical apparatus to solve subtraction vocabulary involved in subtraction
. Record, using marks that they can interpret and
explain.
8. calculations and word problems “jump” back to “countdown “ p_ . . .
o Begin to identify own mathematical problems based on

the number line. 5—4=1

own interests and fascinations
012345856 7,,.,.
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Multiplication — Foundation Stage

The link between addition and multiplication can be introduced through doubling and reinforced through repeated addition of the same number.

1.Children begin with mostly pictorial representations.

How many groups of 2 are there? 3 groupsof2=6
2.Real life contexts and use of practical equipment to count in repeated groups of the same size.

How many wheels are there altogether?

How much money do | have?

3.Count in twos, fives and tens, both aloud and with objects,
such as Numicon or other concrete apparatus. 2,4,6,8,10,12

4.Children are encouraged to read number sentences aloud in different ways

e.g. “Five groups of two makes ten” “Three lots of two makes six”

|
5.Children are given ﬂi‘%cation problems set in a real life context and are encouraged to visualise the problem.

e.g. “How many fingers on two hands?” “How many sides on three triangles?”

“How many legs on four ducks?”

Barley Lane Calculations Policy

Key Vocabulary: lots of, groups of, times,
repeated addition, double, combine, twos,
fives, tens

Key skills for multiplication in

. Select the correct numeral to represent
1to 5, then 1 to 10 objects.

. Count an irregular arrangement of up
to ten objects.

. Estimate how many objects they can
see and check by counting them.

. Find the total number of items in two
groups by counting all ofthem.

. Record, using marks that they can
interpret and explain.

. Begin to identify own mathematical

problems based on own interests and
fascinations.
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Division — Foundation Stage

1. Division can be introduced through halving or sharing an equal amount into 2 groups.

A, P
2. Children begin with mostly pictorial representations linked to real
life contexts:

Grouping Model
Mum has 6 socks. She grouped them into
pairs. How many pairs did she make?

- e Sharing Model
- ‘a - | have 10 sweets. | want to share them with my

& @ a ﬁ friend. How many will we have each?

Children need to see and hear representations of division as both grouping and sharing.

3. Children have a go at recording the calculation that has been carried out:
e.g. by drawing pictures in groups or by arranging concrete apparatus into groups.

12 shared equally by 3 is 4

Barley Lane Calculations Policy

Key Vocabulary: halve, share, share equally, one each, two
each, three each, group in pairs / threes / tens, equal groups
of, in equal parts, left, left over

Key skills for division in

Select the correct numeral to represent 1 to 5, then 1 to
10 objects.

Count an irregular arrangement of up to ten objects.
Estimate how many objects they can see and check by
counting them.

Record, using marks that they can interpret and explain.
Begin to identify own mathematical problems based on
own interests and fascinations.
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Addition - Year 1

Objective and strategy

Concrete

Pictorial

Abstract

Combining two parts to make a
whole: part whole model

Use part whole model. Use cubes to add
two numbers together as a group or,
alternatively, in a bar

v P

Use pictures and images to add two
numbers together as a group or,
alternatively, in a bar.

:-',\_..I-J' &Sl‘;—ﬁ' %

Use the part-whole diagram (as shown
below) to move the children into the
abstract.

—_—
—

Starting at the bigger number and
counting on

Start with the larger number on the
bead string and then count on the
smaller number one by one to get the
answer

!

e

Start at the larger number on the number
line and count on in ones or in one jump
to find the answer

13+5=17

P N

m ™ 124 14 14 nE e 1F WH 19 &

Place the larger number in your head
and count on the smaller number to find
your answer (5 + 12 =17)

Regrouping to make 10

(this is essential for the children to
know in preparation for column
addition later)

Start with the bigger number and use
the smaller number to make ten

(if possible use a ten frame or
numicon)

Use pictures or a number line.
Regroup (or partition) the smaller
number to make ten.

7+4=11

If | am at 7 how many more do | need to
make ten? How many more do | add on
now?

Barley Lane Calculations Policy
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Represent and use number bonds and
related subtraction facts within 20.

2 more than 5.

r‘_'-.l"_ e, 15 "l;_“r A .
L Ir_i _i'_._}.__%__-!‘u

Emphasis should be on the
mathematical language

‘One more than 5 is equal to 6.” 2
more than 5is 7.”
‘8 is 3 more than 5.”

Barley Lane Calculations Policy
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Objective and strategy

Addition - Year 2

Concrete

Pictorial Abstract
Adding multiples of ten 50=30+ 20 Use representations for base ten 20+30=50
(Model using dienes and bead strings)
70=50+ 20
S0=-30-2
l ' ' ‘ ' 40 + =60
Use known number facts Children explores ways of making
numbers within 20 - []
F"3'|--..|_| +1=16 16-1=[ |
[1e[]=20 20-[]="" 1+|:|-1-:-. 16 :|-1
[(J+[]=20 20-[]-_
Use known facts

Children draw representations of

3+4z7
— ol C hundreds, tens and ones.
Iman’s s
. 4 0 = %
FIUE IR =iy ]
— W+ o= g
+ leaas B
EE g EE o EE
= BB nEE
L] S0 + 400 = FO0
Introduction of the bar model

R

F+3=10

23+

25 =44

Barley Lane Calculations Policy
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Addition Year 2 cntd

Concrete

Pictorial

Abstract

Add a two digit number and ones

Use ten frame to make 'magic ten.'
Children explore the pattern-17 +5 =22

Use part whole and number line to
model

Explore related facts with the children

Eop boire rRlate dacts

LR
N+ 17=21
[ = |
23=1TF=5
e s
1—5=11
Add a two digit number and tens Explore with the children that the ones
digit does not change 27 + 30 27 +10=37
27 +20=47
} f
i 4 =
254+ 10 = 35 .27 37 47 ST 27+0=57
Add 2 two digit numbers Model using dienes, place value Use number line and bridge ten (using
counters and numicon part whole if necessary) , 22 ‘1'_"‘&_
feb oy
0+5 Mo+
: - s  Or D - 20+ 40 = B
// '. //// e F  # w T ST =17
BO+12=72

Barley Lane Calculations Policy
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Add 3 one digit numbers

Combine to make ten first (if possible) or
bridge ten and then add third digit.

.‘.” Yo %8

G . g

Ergroup and draw representatian,

+ "5':15

Combine the two numbers that make/
bridge ten - then add on the third

Barley Lane Calculations Policy
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Addition - Year 3

Objective and strategy

Concrete

Pictorial

Abstract

Column addition (no regrouping).
Friendly numbers to work with

Add two or three 2 and 3 digit
numbers

Model using dienes or numicon. Add
together the ones first and then the
tens.

Children move to drawing the counters
using a tens and one frame

ens anes

Add the ones first, then the tens and
then the hundreds.

223
+114
337

Column addition with regrouping

Exchange ten ones for a ten. Model
using numicon and counters.

TR
P @

(" 5
]

o . I
— |

EE S s M
|

G W |
by

Barley Lane Calculations Policy
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Children can draw a representation of the
grid to further support and develop their
understanding carrying the ten
underneath the line

IET
. 33

a®
5 1
»

Start by partitioning the numbers before
formal column to demonstrate the
exchange

20 +
40+
60 +
5

= | LA
ik
I
--1
"

=

-y
2

L]

=]
_n

[ =3
= ]
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Addition - Years 4-6

Objective and strategy

Concrete

Pictorial

Abstract

Year 4 - add numbers with up to 4 digits

Children continue to use dienes or
counters to add, exchanging ten ones for
a ten and ten tens for a hundred and ten
hundreds for a thousand

Draw representations using a grid

‘N EE l: ::
L &
:: E: . l::
7 1 5 1
® *

Continue from previous work to carry
hundreds as well as tens. Relate to
money and measures

Year 5 - add numbers with more than 4
digits.

Add decimals with two decimal
places, including in a money
context

As year 4.

Introduce using counters for numbers
after the decimal point and model
exchange for addition

P recilh

%

*'““i Ll 4 Lenthis

+34.6

;

™
=il | T P
i | )

LA L

Fln o
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Year 6 - add several numbers of

As year 5

As year 5 Insert zeros for place holders
increasing complexity
%108 9
Including money, measure and decimals 366 T
with different numbers of digits after | ,1 2-;"7 g :
the decimal point = ——
20:3 79 23- 3¢ |
9- 080
59 770
+ 1 - 300
a1
RN
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Subtraction — Year 1

Objective and strategy

Concrete

Pictorial

Abstract

Taking away ones

Use physical objects, counters, cubes and
others to show how objects can be taken
away

e
T i

f—4=32
-

Cross out drawn objects to
demonstrate what has been taken
away

/—4=3

16—9=7

Counting back

Move objects away from the group
counting backwards.

Move the beads along the bead string as
you count backwards.

| eemreqrame
e

Count back in ones using a number
line

ArA 372)
T 3 4 & & T & & 9B

Put 13 in your head; count back 4.
What number are you at?

Barley Lane Calculations Policy
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Find the difference

Compare objects and amounts

FF:FFFF.I T 'Seetni boore Thae fa
i
T am 2 vears chdar Than ey
Bt
[ p—
7\&e

[ 152 -

Law obbects to represert bar madzl.

Count on using a number line to find
the difference

Hannah has 12 sweets and her sister has
5. How many more does Hannah have
than her sister?

Subtraction Year 1 cntd.

Concrete

Pictorial

Abstract

Barley Lane Calculations Policy
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Represent and use number bonds and
related subtraction facts within twenty

Part whole model

Link to addition methods.
Use part whole model to demonstrate
the inverse (10 - 6 = 4)

L ]

t‘:

¢

Use pictorial representations to show
the part

ool
e ——

|

|

Move towards using numbers within

the part whole model

—eeee

7 |

._-'

= __.-'
12 -
—
e,

L

Make ten

Make 14 on the ten frame. Take 4 away
to make ten and then take one more
away so you have subtracted 5

14—9

o [ e

Jump back 3 first and then another
four. Use ten as the stopping point

13—7

1m—r=[6] _, .

i

16-8

How many do we take off first to get to
ten? How many do we have left to take
off?

Introduce the bar model

QOO0 L
=z +H
5—2=3 10—2=8
10—8=2
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Subtraction Year 2
Abstract

Objective and strategy Concrete Pictorial
20-4=16

Use a place value chart to demonstrate
how to turn a ten into ten ones. Use the
term: ‘take and make.’

LS
.} . ) = — -
-

Children draw representations of
dienes and cross off

Regroup a ten into 10 ones

Use dienes to demonstrate how to 43-21=22
partition the number when subtracting

without regrouping - 34 -13 =21

Partitioning to subtract without
regrouping

Use ‘friendly’ numbers
— -
|

= I

Sl

43—21 =22

\i|
:l |

Page 21 of 44
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Make ten strategy

Progression should be crossing one
ten, crossing more than one ten,
crossing the hundreds.

Use a bead string to model counting to
next ten and the rest

8 ey - —-
=4 I
i L ¥ T
- I8 T 3y

Use a number line to count on to next
ten and then the rest

TN T T

L] EL ) LE]
“msanbrg o iz bd Sillasenos

93-76=17
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Subtraction Year 3

Objective and strategy

Concrete

Pictorial

Abstract

Column subtraction without
regrouping. Still using friendly

Use base ten or numicon to model

Draw representations to support the
children’s understanding

An intermediate step may be needed to
lead to clear subtraction understanding

numbers.
;- I ",
[EmssEEEmEE] ] | i "I' :I —_ 1]_'_ = ._3
i (= i
47—32 asamassmas] ;_‘%E_) Lo+ 7
=] e s = o+ I
MTTT—FIrT 4 = -3 _ -
m 1 i o _ - ——
2ot 3
|
Column subtraction with Begin with base ten or numicon. Move to | Children may draw base ten or Begin by partitioning into columns.
regrouping counters modelling the exchange of a ten | counters and cross off. Then move : —
into ten ones. Use the phrase ‘take and to formal 36 7 23-’&‘ 5827
make’ for exchange method. X \J u
By
4= 200 & &
)
Tens Linits .:"-‘1__ Ters L":.Iw'.t":_ 00 83 : N
=1 ':?;.1_..--' :‘I"ﬂ"’:;__-'r'r
AN ez
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Subtraction Years 4-6

Objective and strategy

Concrete

Pictorial

Abstract

Year 4 - subtracting tens and ones
Subtract, eventually, with up to 4 digits

Introduce decimal subtraction
through the context of money

Model process of exchange using
numicon, base ten and then move to
counters.

234-1749

& @ o
@ ([@EE eaad

& @8 aew
EE0E B 9.
|& | eee

Children to draw counters and show
their exchange (see year 3)

Use the phrase ‘take and make’ for the
exchange

—{lﬂ)d'_n

—l— N
0| U
NN

Year 5 - Subtract with at least 4 digits
including in the context of both

As year4

Children to draw counters and show
their exchange (see year 3)

money and measures .Jrrrr ' :E:’ G
- 21 2%

Subtract with decimal values, including 2 20%4

mixtures of integers and decimals and ;

aligning the decimal Use moros s i |
for place FACH -0
hiziders. 3 ‘F 1 B El

796 -5
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Year 6 - Subtract with increasingly large 1
and complex numbers (also including 'l,}"lglﬁ_lg L
decimal values) - 29.94 4
60,750
r 8- - S
- 36 '.r:' T O l‘_j
@ 9 33 9.k
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Multiplication — Year 1

Objective and strategy

Concrete

Pictorial

Abstract

Doubling

Use various practical activities (using
manipulative) including cubes and
numicon to demonstrate doubling

.J-'.. ﬁ -+ =
!
ﬁ N
t :
deile i nll
gl wi -+ =

Draw illustrations to demonstrate how
to double numbers

Couble 4 i 3

mEE mE
O I_||:|

Partition a number before doubling
each part and then recombining it
back together

le

AN

ll.|] ) i:

Moo+ 12 =32

Counting in multiples

Count the groups as children are
counting (children may use their
fingers as they are counting)

Children make representations to
show counting in multiples

o
p|
i |
ul
o
i
]

Aloud, count in multiples of a numbers
Write sequences with multiples of
numbers

2,4,6 8 10

5,10, 15, 20, 25, 3C

Barley Lane Calculations Policy
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Making equal groups and counting the
total

Use manipulative to create equal
groups

* qg7 .- ‘g:‘?
S S

i‘ %3 T%

A — i

\r - R

Draw and make representations

(T {_":9'3 0 show 2 x 3 = B

2x4=8

Multiplication Year 1
Continued

Concrete

Pictorial

Abstract

Repeated addition

Use different objects to add equal groups

aee

3 + K & T

=1

sefssfas

Use pictorial representations (including
number lines) to solve problems

F43=F+3=3
- ® i
- -
- * » * -
- - -
- ] £ 3 -
B W - ] (5} .
. 1 i 4 ] :

Write addition sentences to describe both
objects and pictures

PSR Y

g+l +@q+T+ 70
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Show understanding of arrays

Use objects laid out in arrays to find the
answers to 2 lots of 5, 3 lots of 2 and
etc.

Draw representations of arrays to
demonstrate understanding

E T

=r

R - & LA W
B pr
e - - " ol
. i B
_.. [ e =] o

3x2=6
2x5=10
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Multiplication — Year 2

Objective and strategy

Concrete

Pictorial

Abstract

Doubling

Model doubling using dienes and
counters

EEB hag
BEE aRE

" 40+ 12=52

Draw pictures and representations to
demonstrate how to double numbers

Partition a number and then double
each part before recombining it back
together

16
7\
10 [
I.a I al

20 + 12 =32

Counting in multiples of 2, 3, 4, 5, 10
from a startpoint of zero

Count the groups as children are
counting (children may use their fingers
as they are counting). Use bar models.

et

Gth+tE+S+a+0+E =40

Number lines, counting sticks and bar
models should be used to show
representations of counting in multiples

Count in multiples of a number aloud.

Write sequences with multiples of
numbers

Qd, 4.6 B 1D
003,689 L 15
0,5 10, 15, 20, 25, 30

4 x3=

Barley Lane Calculations Policy
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Multiplication — Year 3

Objective and strategy

Concrete

Pictorial

Abstract

Grid method

Show the links - with arrays - to
first introduce the grid method

Shovey the links with arroys to first intro-
diieys the orid meanod

w3

*1 s 1 P
$33333333323 o °
. +4++4

{ D et e 4 rows
d . of3

PAOYE 0NLO Base [en [0 MOWe lewards 3
more compact method.

v ] 5 T

F oo
ooy
od

. ©wa

Move on 1o place value Counters 1o show

Fow wa are fncng groups af 2 number. We

are Muitiplirg oy 41 S0 we nesn 4 raws
i

4 rows of 13

[
453126

Children can represent their work
with counters.

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

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

k3 30 5
¥ 2l0 35

200 # 35 = 3u5

Feberainng Torwaard, muatigly o a 2 digin numbear
showdrng Thie dierent ros within the gric
irathod.

Fill =ach row with 126 10 i
4. 20n

10 100 aa

#¢d up cach column, starting witk the cras ! an F

b a@w "du.m“ ez ihis Bar model are usad to exploce misirg rumbers

4% =20
Then you ave your 2nserer.
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Multiplication — Year 4

Objective and strategy

Concrete

Pictorial

Abstract

Grid method recap
(do this for 2 digit multiplied by 1
digit)

Move to multiplying 3 digit numbers by 1
digit numbers

Use place value counters to show how we
are finding groups of a number. We are
multiplying by 4 so we need 4 rows

Children can represent their work with
counters in a way that they understand.

Start with multiplying by one digit
numbers and showing the clear

addition alongside the grid

| x 30 5 |
7 | 218 35 |
210 + 35 = 2.5

Barley Lane Calculations Policy
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Column multiplication

Children can continue to be supported by
counters at this stage of multiplication.
Begin with no regrouping

The grid method may be used to show
how this relates to a formal written
method

Sar modeling ane rumbar ings can supsert
earners when salvng prahleme with mutiplics
fien alongsde the focma writter menacs.

This may lead to a more compact
method....
327
x4
28
20
1200
1308
327 amee
. [| rnthid.
308
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Multiplication — Year 5-6
Objective and strategy Concrete Pictorial Abstract
Column multiplication for 3 and 4 Children can continue to be supported by 327
digits multiplied by 1 digit counters at this stage of multiplication. = | 300 20 7 - 4
Initially to be taught with no regrouping 4 | 1200 | BD 2B —t =
28
80
1200
_. 1308
“3 2 ? This will kead fo
X ﬂ_ a ooevpact
| 30 'E; muthod
[
Column multiplication Objects may still be used with the (Continue to use bar modelling to —
£ -
corresponding long multiplication support problem solving) o[ first rowe
modelled alongside i)
% (Bad=Ed,cory
5| a4 )
z ngthz 2 fordd
1 (&0 el 531
N 1y Wonthe
Ind row. Show
mulbpiying
| g || ay 100 by
i | & uu.l.h!l-:
.0 L e
| -J;-Ié II]:' 0 (AEE w200 Anits frsz
19 74 L
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Multiplication — Year 6

Objective and strategy

Concrete

Pictorial

Abstract

Multiplying decimals (up to 2 decimal
places) by a single digit

Remind the children that the single digit
belongs in the ones column. Use the
decimal points in the question and
answer

Barley Lane Calculations Policy
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Division — Year 1

Abstract

Concrete

Pictorial

12 shared between 3 is 4

Objective and strategy

Division as sharing

I have ten cubes - can you share them
equally in 2 groups?

Children use pictures (or shapes) to
share quantities

F3
PP
(8

N
Sharing: -.1 ".‘
'\_x’

13 dhaared Bateeann 3 4 4

7
# 3

B rann perse 2 sy

Children use gizivres or shepes oo share guarti-

Page 35 of 44
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Division — Year 2

Objective and strategy

Concrete

Pictorial

Abstract

Division as sharing

| have ten cubes. Can you share them
equally between 2 groups

10

Children use pictures or shapes to
share quantities

33 $3
TN

Children usk bar madelling o ihow wd fuppart
undivstandeg.

1+ 4 =3

12 divided by 3 equals 4

Division as grouping

Divide quantities into equal groups

Use cubes, counters or objects to add the
children’s understanding

T

S SRS RN DN AN AEEEE RS
[ © v E3 = T '

Use number lines for grouping

Ll - -1 -1
IRV AY AV

BIZIABATEN BN

12+ 3 =4
Think o tnt car 453 WHOIE L IL RD ThE um-
ber at groups wou are disiding by amd work oot
Fecvae ety wisidd b weithin each graua

28 divided by 7 equals 4

Divide 28 into 7 groups. How many are
in each group?
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Division — Year 3

Objective and strategy

Concrete

Pictorial

Abstract

Division as grouping

Use cubes, counters or other objects to
aid the children’s understanding

2& dhvided inte greups of 6 - 4
96 <3 =32

0® o® @

e® o® o®

Continue to use bar modelling to aid
solving division related problems

20
i S
9z 7= 30

How many groups of 6 in 24?

24 divided by 6 equals 4

Division with arrays

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

Bxi=15

Egl5+3=5

15+5-3 3Sui-13

Draw an array, using lines to split the
array into groups to make multiplication
and division sentences

B
&

4

¢

D00
&GO

2 @

GO ®
B

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

Fud =28
4x¥ =28
M+T=4
2B+a4=7
2B=Tx4
oduxi
4=28:7

f=H+a
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Division — Year 4

Objective and strategy

Concrete

Pictorial

Abstract

Division with remainders

14 divided by 3

Divide objects between groups and
see how much is left over.

=
™

25nxns
it

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

,fm N ’m\

¢ W

Draw dots and proup Ehem to divide an smount
and chearty show a remander,

OOOOL

Ui Burr rmdadids 1o wbacew divd s wilB remnan-
dari

Example without remaindar
40«5
Ask How many 5sind0? (Y

Example with rema rder
38+6

/L“ 0’4‘\&10,24}\ B fives

1015 20 25 30 3% 40

Complete written divisions and show
the remainder through the use of r

29 + 8 = 5 REMAINDER 5
L | T

chldend  dhisne quoaic remplradcy

¥

(ﬁ\*,ﬁ\ B+ 5\*,ﬁ\0£ *2‘ = 6 sixes with a remander of 2

06 111814303638

For larger numbers, when it becomas inafficient to count in single multiples, bigger
jumps can be recorded using known facts

Barley Lane Calculations Policy
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Division — Year 4-6

Objective and strategy Concrete Pictorial Abstract
Divide, at least, 3 digit numbers by 1 Students can continue to use drawn Begin by teaching divisions that divide
digit Bfw 3 - diagrams with dots or circles to help equally with no remainder
L ens Lind= . .
them divide numbers into equal

Work towards short division 3 2 groups.

= * e Encourage them to move towards 2 -1 .'E':.B

3 DD e counting in multiples to divide more
Il N ] efficiently 4|1 8 7 2

Lize place valua calmtes 1o dvide ieing The
bus step mwethad alpngsids

voco o |- | [
Q

Mlaye anio duison: with a rerrainder,

8 6 r 2
3

@,
@ 54 3 2

OOYO
OO0/ O

dot = Firzlty mowe into decimal plaeasto divide tha
start with the biggest place value, weane totel 2 ourately.
ﬂlﬂrlr'ﬂ Ag ke Toree grovgs, Wa o put 1
Ler in=adh group and we haue Lo lell o, 1 d. ) E
.E:, .. 16 |
4 515 1 1 c
=)
(E)
{8
e cxchange this fen far ten ones and then I"_'} B G 3 P 5
share the e egqua by amarg the growps El;) 5 1:3 f_D ;Lcl

=

W loak kv rouch in 1 gredp sooihe anawe:
1514,
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Long division

Step 1 - a remainder in the ones

hto

041R1
4) 185

4 doas not go inle 1 (hundred). So combine the 1 hundred with the G tens (160).

4 goes into 16 four times,

4 goes into 5 once, leaving a remainder of 1.

th h 1 o

0400R7
8)3207

& doas nol ga inle 3 of the thousands . Sa combine the 3 thousands with the 2 hundreds (3,200)

8 goes into 32 four times (3,200 = 3 = 400)
B8 goes into 0 zero times (tens)

8 goes info 7 zero times, and leaves a remainder of 7.

Barley Lane Calculations Policy
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Long division

Step 1 continued....

hto
061
4Y247
...._4.

3

When dividing the ones, 4 goes into 7 one time. Multiply 1 ¥ 4 = 4 write that four under the 7. and subract. This finds
us the remainder of 3.

Check 4 x61 + 3 =247

th hto
0402
4) 16089
-8

1

When dividing the ones, 4 goes into 9 two times. Multiply 2 x 4 = 8, write that eight under the 9, and subract. This
finds us the remainder of 1.

Check 4 x402 + 1 =1 609
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Long division

| Step 2 - a remainder in the

tens

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
to o L e
2 2 29
2758 2168 2158
-4 -4
1 18

Twao goes info 5 two times or 5 fens
+ 2 = 2whole tens - bt thara is a
remainderl

To find it, multiply 2 = 2 = 4 writa that
4 under lhe five, and sublract to find
the remainder af 1 ten.

MNaxt, drop down the & of the ones
nexi lo the leftover 1 ten. You
combing the remander ten with &
ones, and get 18

1. Divide. 2. Multiply & subtract. J. Drop down the next digit.
t o I o it o
28 29 29
2 )58 2 55 8 2158

-4 -4 -4

18 18 18
-18 -18
0 0

Divide 2 into 18, Place 2 mio the
guatiant.

Multiply 9 = 2 = 13, wrile that 10
under the 18, and sublract.

The division is over since there are
no mare digits in the dividend. The
quotient is 29

Barley Lane Calculations Policy
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Long division

Step 2 continued (a remainder in any of the place 1. Devide. Z. Multiply & subaract. % Drop doWwn the next digit
Rla Rilp hta
1 1 1B
21276 21278 AFYE
=d =21
1] oF

Tw goas indo 2 one G, ar 2
Iandeds - 2 = 1 horsdeed

Mulliply 1 = 2 = 2, awile thal 2 urdsr
ihe tag, and subtati to find e
sEmpinger ol Zenp

Hexdt, diog down the T of e lens
nExst o he 2ErD

[inirha. Mulhply & aubbract. Drap down Bhe reet digd.
htno hio hta
18 _1'.* 13
21278 zl274 20278
-2 - -2
o7 ar o7
- & =&
1 18

Crena I il 7. Piace 3 inlo he
sl

Wultiply 3 = 2 = £, wrils Ihat & undar
e T, and subeeci o fnd fhe
remainder o 1 fen

Mact, dred Sown e 3 of e cobe
next io the 1 kel lon

1, Dewide 7. Multiply & suhdrnct. L. Do dossn the next digit
L] LN L1
138 139 139
212TAH 21274 21278
-7 - -
ar or 1}y
18 18 18
-18 =18
0 0

Cevicia 7 imiz 15. Placa 3 inka the
i

Muitiply B = 7 = 18, wiila (hat 15
wnder the 13, and subirac e fsd e
remaindsr of zeno.

TREre S8 M Wie 8GR 10 drop
dowr. The qustient is 133
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