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Introduction

In accordance with our school aims we aim to provide a variety of experiences which will encourage the children to reach their
full mathematical potential by developing a positive and confident attitude towards mathematics.

The teaching of mathematics at Kincraig Primary School adheres to the National Curriculum mathematics programmes of study

2014 and follows the ‘White Rose’ mastery scheme of work. The document below outlines how mathematics is taught in
Kincraig.

Key principles of our Mastery Curriculum

A belief that all pupils can gain a deep and conceptual understanding of maths through secure learning at each stage.

Curriculum
A Mastery curriculum at a greater depth — key concepts and misconceptions are identified so pupils can solve problems
synoptically - making connections and transferring knowledge.

Assessment
Continuous assessment systematically identifies what pupils don’t know and should; remedial action is swiftly taken.

Pupils
e Pupils are highly numerate and fluent in number work

e Pupils are confident in their ability to be successful in maths; they have a self-concept of themselves as
mathematicians

e Pupils appreciate that effort matters when used to practice intelligently

e Pupils are secure in their knowledge of the How, What and Why
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Teachers
o Teachers employ skilful questioning to gain depth in learning
o Teachers sequence knowledge in planning and teaching for learning progression
o Teachers ensure pupils think mathematically and systematically to develop pupils’ procedural and metacognitive
knowledge
o Teachers have an infectious and visible passion for maths
Provision

Pupils are provided with a variety of opportunities to develop and extend their
Mathematical skills, including:

Group work

Paired work

Whole class teaching

Individual work

Pupils engage in:

o the development of mental strategies

e written methods

e practical work

e investigational work

e problem solving

e mathematical discussion

e consolidation of basic skills and number facts
e maths games
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We recognise the importance of establishing a secure foundation in mental calculation and recall of number facts before
standard written methods are introduced. We use accurate mathematical vocabulary in our teaching and children are expected
to use it in their verbal and written explanations.

Mathematics contributes to many subjects and it is important the children are given opportunities to apply and use Mathematics
in real contexts. It is important that time is found in other subjects for pupils to develop their Numeracy Skills, e.g. there should
be regular, carefully planned opportunities for measuring in science and technology, for the consideration of properties of shape
and geometric patterns in technology and art, and for the collection and presentation of data in history and geography.

We endeavour at all times to set work that is challenging, motivating and encourages the pupils to think about how they learn
and to talk about what they have been learning. Additional enrichment opportunities are provided for pupils to further develop
mathematical thinking e.g. through cooking, music, and maths investigations and games.
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Calculation Introduction

The following calculation policy follows the White Rose Scheme of Work that we have adopted in school. The calculation policy
focuses on the links between, and also the progression through, Concrete, Pictorial and Abstract stages. Pupils need to be
taught to decide what approach they will take to a calculation, to ensure that 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?
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Concrete, visual and abstract (CPA Model)

Children’s conceptual understanding and fluency is strengthened if they experience concrete, visual and abstract
representations of a concept during a topic or lesson. Moving between the concrete and the abstract helps children to
connect abstract symbols with familiar contexts, thus providing the opportunity to make sense of, and develop fluency in the use
of, abstract symbols.

AIMS

e To ensure consistency and progression in our approach to calculation
e To ensure that children develop an efficient, reliable, formal written method of calculation for all operations
e To ensure that children can use these methods accurately with confidence and understanding
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Use the calculation policy as the basis of your planning but ensure you use previous or following years’ guidance to allow
for personalised learning

Always use Assessment for Learning to identify suitable next steps in calculation for groups of children

If, at any time, children are making significant errors, return to the previous stage in calculation

Always use suitable resources, models and images to support children’s understanding of calculation and place
value, as appropriate
Encourage children to make sensible choices about the methods they use when solving problems
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EYFS/Year 1

Combining two parts
to make awhole: part
hole model.

Starting at the bigger
S number and counting
2= jon- using cubes.

Regrouping to make
10usingtenframe.
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Year 2 Year3
Adding three single |Column method-
digits. regrouping.

Use of base 10 to  |Using place value
combine two counters
numbers. (up to 3 digits).

Year 4

Column method-
regrouping.

(up to 4digits)

Year 5

Column method-
regrouping.

Use of place value
counters for
adding decimals.

Year 6

Column method-
regrouping.

Abstract methods.

Place value counters
to be used for
adding decimal
numbers.

Taking away ones

=i Counting back

e=1Find the difference

E Part whole model
wid

= iMake 10 using the
(Vs Mten frame

Counting back

Part whole model
Make 10

Use of base 10

Findthedifference

Column method
with regrouping.

(up to 3 digits
using place value
counters)

Column method with
regrouping.

(up to 4digits)

Column method
with regrouping.

Abstractforwhole
numbers.

Start with place
value counters for
decimals- with the
same amount of
decimal places.

Column method
with regrouping.

Abstract methods.

Place value counters
for decimals- with
different amounts of
decimal places.
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Recognising and

t=1Doubling

o
=—4Counting in multiples

[=making equal groups.

Arrays- showing
commutative
multiplication

Arrays

2d x 1d using base
10

Column
multiplication-
introduced with place
value counters.

(2 and 3 digit

Column
multiplication

Abstract only but
might need a
repeat of year 4

Column
multiplication

Abstract methods
(multi-digit up to 4
digits by a 2 digit

k= Use cubes, Numicon multiplied by 1 digit) first(up to 4 digit | number)
—4and other objects in numbers
=lthe classroom multiplied by 1 or2
digits)
Sharing objects into  |Division as Division with a Division with a Short division Shortdivision
groups grouping remainder-using remainder
lollipop sticks, (upto4digitsbya | Long division with
Division as grouping [Division within times tables facts Shortdivision (upto3 | 1 digit number place value counters
e.g.lhave 12sweets  [arrays- linking to and repeated digits by 1 digit- including (upto4digitsbya?2
t=3and put them in multiplication subtraction. concrete and pictorial) | remainders) digit number)
o groups of 3, how
L2imany groups? Repeated 2ddivided by 1d Children should
subtraction using base 10 or exchange into the
E Use cubes and draw place value tenths and
round 3 cubesata counters hundredths column
too
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Key Representations

EYFS
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EYFS - Stages in Addition

Children will engage in a wide variety of songs and rhymes, games and activities. They will begin to relate addition to combining two groups of
objects, first by counting all and then by counting on from the largest number.

They will find one more than a given number.

In practical activities and through discussion they will begin to use the vocabulary involved in addition.

299909 29 0

‘You have five apples and | have three apples. How many apples altogether?’

Counting on method
To support children in moving from a counting all strategy to one involving counting on, children should still have two groups of objects but one should be covered

so that it cannot be counted. For example, when calculating 4 + 2, count out the two groups of counters as before.

then cover up the larger group with a cloth. : : O Q

O O
O O

For most children, it is beneficial to place the digit card on top of the cloth to remind the children of the number of counters underneath. They can then start their
count at 4, and touch count 5 and 6 in the same way as before, rather than having to count all of the counters separately as before.
Those who are ready may record their own calculations.
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EYFS - Subtraction

Children will engage in a variety of counting songs and rhymes and practical activities.
In practical activities and through discussion they will begin to use the vocabulary associated with subtraction.
They will find one less than a given number.

They will begin to relate subtraction to ‘taking away’ using objects to count ‘how many are left’ after some have been taken away.

7254 S99 9N N

‘Take two apples away. How many are left?’

Children will begin to count back from a given number.
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EYFS - Multiplication

Children will engage in a wide variety of songs and rhymes, games and activities.
In practical activities and through discussion they will begin to solve problems involving doubling.

596 330

‘Three apples for you and three apples for me. How many apples altogether?’

EYFS - Division

Children will engage in a wide variety of songs and rhymes, games and activities.
In practical activities and through discussion they will begin to solve problems involving halving and sharing.

435 333

Share the apples between two people.

‘Half of the apples for you and half of the apples for me.’
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Objective & Strategy

Concrete

Pictorial

Abstract

Combining two
parts to make a
whole: part- whole
model

Use partpartwhole model.

Use cubes to add two num-
berstogetherasagroupor
in abar.

3. .y.
5‘ / part $
whole\ g §
?

Use picturesto
add two num-
bers together
asagrouporin
abar.

L)

2 Balis

4+3=7

Use the part-part

10=6+4 wholediagramas

shown above to move
into the abstract.

Starting at the big-
ger number and
counting on

Start with the larger number on the bead

stringand then countontothe smaller num-
ber 1 by 1tofind the answer.

12+5=17

Start at the larger number on the number
lineandcountoninonesorinonejumpto
find the answer.

5+12=17

Place the larger number in your head and
counton the smaller number tofind your
answer.

Regroupingtomake
10.

This is an essential skill for
column addition later.

6+5=11

Start with the
bigger number
and use the
smaller number
to make 10.

Use ten frames.

O

o S0 C‘)"‘":C)Q-_.
== o

3+ 9 =

Use pictures or a number line. Regroup or
partitionthe smallernumberusingthe part
part whole model to make 10.

3 +4

9+5=[14
St -

| WS U W SUA R VAN R NI S N [ - " —" - - ——" -
0 1 2 3 4 5 6 7 8(9 00 1 121304 15 16 17 18 19 20

7 +4=11

Iflam at seven, how many more do I need to
make 10. How many more do 1 add on now?

Represent & use
numberbonds and

related subtraction
facts within 20

2 more than 5.

= =< P
=5 =58
5 4+ 2 =

Emphasis should be on the language
‘1 more than 5 is equal to 6.”
‘2more than 5is 7.’

‘8 is 3 more than 5.’

NOLLIAQV=
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Objective & Concrete Pictorial Abstract
Strategy
Adding multiples of 50=30=20 B B R NP - 1 |20+30=50

— -

t
\
t |
|

.

-

{
|

0
|
|
|
|

4
"
4
14
|
\
\
.

CTETErTTTY

ten 1 1 3
1111 ‘1 | 70=50+20
= gl 3tens 4 5tans - tens 40 + o= 60
30+ 60 - .
Model using dienes and bead strings Use representations for base ten.
Use known number .
Children ex- +1=16 16-1=
facts plore ways of < D D D
making num- |:| 1 +[:|=16 16—D=1
Part part whole o
bers within 20 |:|+D=20 20_D= |:|
[ J+[ ]=20 20-[ |=[]
Using known facts DI:ID DI:ID oy o= 5 3+4=7
— lead
I+ 1= e
am +== —mm 30+40=70
" = = " leads to

Children draw representations of H,T and O 300 + 400 = 700

B Al 11 1) ——

?

I
O
=

7+3=10 23 + 25 = 48
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Y1

JLLI

Objective & Concrete Pictorial Abstract
Strategy
Add a two digit 00000 1 2o 17 +5 =22 17 +5=22
+ =
number and ones | (@00@® r*s Use pr;rtl /\
DDDD Usetenframeto part whole
00000 make ‘magicten énd number @ @ Explore related facts
Ii.l line to 17452922
| model. 16 +7 5417299
_.J -
. 22
Children explore the pattern. 29_17=5
17+5=22 * : : 17 5
9745232 16 20 23 |22—5=17
Adda2digithum- 27+10=37
ber andtens o 25 R _
. +10 +10 +10 27 +20=41
5] ‘ 27 +o0=57
25+10=35 : ! } ! }
Explorethatthe onesdigitdoes notchange \27 37 47 57
Add two 2-digi 25+4
dd two 2-digit - o o Y 15 )
numbers Og %o +20 0 T oo 20+ 40 +7
o Oo = /\\ \
Ch 47 pr >2 47 67 7o/—>2 20 +40 =160
Model usi.ng dienes, place value counters Use number line and bridge ten using part 5+7 =12
and numicon whole ifnecessary. 60 +12 =72
Add three 1-digit ” D) N
(A 7 +(6) = +[7]
numbers .w + g.. + ’.’ e =
£ C s 1
‘ ‘ ‘v OO Regroup and draw representation. = (17

Combinetomake 10firstifpossible, or
bridge 10 then add third digit

W+fg“=15

Combine the two numbers that make/
bridge ten then add on the third.
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Objective & Concrete Pictorial Abstract
Strategy
Column Additpn—no T o M.odel using Children move to drawing the counters using
regrouping (friendly e Dl.enes or nu- atens and one frame. 2 2 3
numbers) micon

OO | EEEEm
Addtogetherthe onesfirst, thenthe
+114

45? tens
24 337
e & O

7 9 ‘ "

Add the ones first, then the tens, then

©
| . | ° ; the hundreds.
0000 -
i
00000 ':

|Move to using place value counters

— - Onit : - -
Column Addition with # ® @ % Chidrencandrawarep- 20 + 5

regrotping. 3 % % % g ® ® ® | osentationofthegridto 10 + 3
| | | further support their
15 @ g] L X understanding, carrying 127 =32
T~ % * ® 8% ietenunderneaththe 60+ 13 73
5 4 ® areerneat
* line o
Exchange ten ones fora ten. Model Start by partitioning -
using numicon and pv counters. 5 1 the numbers before 5 R 6
Rlaations formal column to
© ® 146 e show the exchange. + 8 5
0000 000® @ 527 _
e 621
0000
000 11
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Objective & Concrete Pictorial Abstract
Strategy Childran continiie to 11sa dianas or p\l Y I
Y4—add .m.meers with | counters to add, exchanging ten ones for L L H '.'.' : :
up to 4 digits atenandtentensforahundredandten L T
hundreds for a thousand.
*® g0 o |*O_
Hundreds Tens Ones ' . '. . . g ‘
L
o0 (b e g
/7 1 5 1
. Il | | I . et d Continue from previous work to carry
Draw representations using pv grid. hundreds as well as tens.
Relate to money and measures.
Y5—add numbers with | As year 4 237 +8179 128
more than 4 digits. +54 6
tens‘ ones 4 tenths| hundredths Yeny onas Fenths k;::“& 127.4
oD oo ]
Adddecimalswith2dec- .. ot 11 £1213]- 199 1
imal places, including 00000 0000 D +£ 7|55
o0 o0 6co0
money. .
y Introduce decimal place value counters €' 13 ’ |‘ I+
and model exchange for addition. CO
Y6—addseveralnum- | As Y5 As Y5 Bl 1,059
bers ofincreasing com- | g—’% © ;5
. @)
lexit »
plexity 41205 5|
[ 2101579
RN
Including adding money,
measure and decimals 213[. [3]6]]
with different numbers Insert zeros for 9-080
of decimal points. lace holders. S19/-17/70
P + [1-1300]
93] (5] 111 /
¢ I 2
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Objective & Concrete Pictorial Abstract
Strategy
Taking away Use physical objects, counters, cubes etc % y ¥ -
ones. toshowhowobjects canbe takenaway. AV ATA __ 7—4 =13
6—4 =2 5 i , = JI__A | / \
] 15-3=[12 16—9 =7

4—2=2

L

Crossoutdrawn objects to showwhathas
been taken away.

Counting back

°9p oo

Move objects away from the group,

counting backwards.
Move the beads

along the bead

m ~ string as you count
MBS, g | backwards.

Count back in ones using a number line.

Put13inyourhead, countback4. Whatnumber

are you at?

Find the

Difference

Compare objects and amounts

m 7 ‘'Sevenis 3 more than four'
oD 4

'T am 2 years older than my

sister’
5 Pencils

yirivd
3 Erasers ?

Lay objects to repreéent bar model.

Countonusinganumberlinetofindthe
difference.

0 123 4 56 789 0012

Hannahhas12sweets and hersisterhas 5. How
many more does Hannah have than her sister.?

S

€

*NOLLOVALENS=—=
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Objective & Concrete Pictorial Abstract
Strategy
Representand use ——  Linktoaddition. Use ( ﬁ Y| Move to using numbers within
number bonds and 4 4| PPWmodeltomodel 5 the part whole model.
related subtraction % the inverse.
" %N 5
facts within 20

Part Part Whole
model

If 10is the whole and 6 is one of the arts,
what s the other part?

9,

10—6 = 4 b -
T Usepictorialrepresentationstoshowthepart.
Make 10 14—9 13—7 16—8
B-g=[6] . .
BlE — — How many do we take offfirstto get to
T sleeER  ewnw cT T =l 10? How many left to take off?
\
ﬁ L l | Jump back 3first, then another 4. Use ten
as the stoppingpoint.
Make 14 on the ten frame. Take 4 away
tomaketen, thentakeonemoreaway so
that you have taken 5.
Bar model

R

10=8+2
10=2+8
10—2=8
10—8 =2

S

€

*NOLLOVALENS=—=
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Objective &Strategy Concrete Pictorial Abstract
Regroup a ten into
.t §
ten ones . E' € . ST
_ = = 20—4 =16
20 — a4 =—

Use a PV chart to show how to change a
ten into ten ones, use the term ‘take and
make’

Partitioning to sub- 34—13 =21 [ e Childrendraw representations of Dienes and
tract without re- — . cross off.
grouping. 43—21 =22
Friendly numbers’ = — d
Use Dienes to wm— -t g O 0
showhowtopar-
titionthe number
when subtracting o o) e V|
withoutregroup- ] [ _"' 43—21 =22
. 2 ol
ing.
Make ten strategy | . e -
+4 +10 +3
Progression should be 2 4
crossingoneten, crossin + - 7 80 20 o 93—76 =17
3 ’ S o 28 30 31 ‘counting on’ to find ‘difference’
more thanone ten, cross-
ing the hundreds. 34—28

Useabeadbarorbeadstrings tomodel
counting to nextten and the rest.

Useanumberlinetocountontonextten
and then therest.

' NOLLOVALENS ==
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Objective & Concrete Pictorial Abstract
Strategy
Columnsubtraction P . . =23
wi’Fhout regrouping H w 47_32 — 54_2 L4.77— 4—7
(friendlynumbers) ,r Eaamssasss ) _ L_Lt% t’_i
—SEEEETT 272 6+ 3
s T Intermediate step may

Use base 10 or Numicon to model

Darw representations to support under-
standing

be needed to lead to
clear subtraction under-
standing.

of.
"
e

Column subtraction
with regrouping

Tens

g
: g

Begin with base 10 or Numicon. Move to
pv counters, modelling the exchange ofa
ten into tten ones. Use the phrase ‘take
and make’ for exchange.

8%

ggq Tens \Orws

MUU

Children may draw base ten or PV counters
and cross off.

836- 254=55T1

Begin by parti-
;50‘ l36 6 tioning into pv
200 50 & columns
500 80 2

_

—
F28-582= 46 Then move to

Fa TR formal method.
G; l2 8

5 8 2

7 L 6

S

€

' NOLLOVALENS ===
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Objective & Concrete Pictorial Abstract
Strategy
Subtracting tens 234 - 179 Children to draw pv counters and show their
_ c

and ones exchange—see Y3 |

| o 2|AS |4
Year4 subtractwith 0000
up to 4 digits. == l 5 © 2
Introduce decimal subtrac- 000 , I q 2
tion through context of 000
money 000

Model process of exchange using Numi-
con, base ten and then move to PV coun-

Use the phrase ‘take and make’ for ex-
change

<

ters.
Year 5- Subtract |AsYear4 Children to draw pv counters and show their 210 .
) | hange—see Y3 3 N0 3%
with atleast4 dig- exchange—see - 2111218
its, including money
2(8(9/2(8
and measures.
Subtract with decimal Usezeros
values, including mixtures for place-
of integers and decimals holders.
and aligning the decimal
— o, e G
Y.etir.6 Sub'traj:t 14 '5’16, 6 9 9
with increasingly < € 9.9 4 q
large and more 60750
-1
complex numbers
and decimal values.
VIS U 9k
~| 13/6[-10/8 |0k
G “] : 3 3 q‘\q

* NOLLOVYLENS
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Objective & Concrete Pictorial Abstract
Strategy
Doubling Use practical activities using manip- Draw pictures to show how todouble numbers | Partition a number and then double each part

ultivesincluding cubes and Numicon
to demonstratedoubling

double 4is 8

4x2=8 4 :%

Double 4 is 8

mEE

N mEH

[

before recombining it back together.

16
/7 \
10 6
I x2 I x2

20 + 12 =32

Counting in multi-
ples

Countthe groups as children are skip
counting, childrenmayusetheirfin-
gers as they are skip counting.

w

Children make representations to show
counting in multiples.

2 2 2. L 2 2 Py 2
—. —
|

—— A T Ny /*l:\ v s
I® @leci@ e cleeloo@ dlodeglod
2 4 6 g 100 1z % 6 & 25

Count in multiples of a number aloud.

Write sequences with multiples of num-
bers.

2,4,6,8,10

5,10, 15, 20, 25, 30

Y1
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Making equal
groups and
counting the total

Fp X
% &
S ] <[ ]-

Use manipulatives to create equal groups.

Kincraig Primary School- Maths and Calculation Policy

Draw QQ toshow2x3=6

Draw and make representations

2x4=8

S
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Objective &
Strategy

Pictorial

Abstract

Y1

Repeated addition

eee

Concrete
3 + 3 + 3

Eﬁfﬁfﬁ"

Use different objects to add
equal groups

Use pictorial including number lines to solve

Profemi$iere are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?

3+3+3+3+3
® . ® o -15
[ ] ®
.. .. ..
) ) )
.- = = - -
4 ~ ~ v ~
‘4 ‘ ]

Write addition sentences to describe objects
and pictures.

FEF4SF

2+2+2+2+2=10

Understanding ar- Useobjectslaidoutinarraystofindthean- Draw representations of arrays to show under- 3 X 2 = 6
rays swers to 2 lots 5, 3 lots of 2 etc. standing
2x5=10
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Objective & Concrete Pictorial Abstract
Strategy
Doubling ModeldoublingusingdienesandPV | Draw pictures and representations to | Partitionanumberandthendouble

counters.

||:|_h:|_||:| ||;|_rn_|:|
ThT mEE

Y40+ 12 =52

show how to double numbers

each part before recombining it back
together.

16
7/ \
10 6
Ix2 I x2

20 + 12

32

Counting in multi-
plesof2,3,4,5,10
from O

(repeated addition)

Countthe groups as children are skip
counting, childrenmay usetheirfin-
gers asthey are skip counting. Use bar
models.

e -t

5+5+5+5+5+5+5+5=40

Number lines, counting sticks and bar
models should be used to show repre-
sentation of counting in multiples.

+3 +3 +3 +3
NN . . \ . )
M T T[T T T[T T T T[T T [ TTTT [ TTTT1]
o 15 20 25 30 35

Countinmultiples ofanumberaloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10
0,3,6,9,12,15
0, 5,10, 15, 20, 25, 30

4 x 3

Y2
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Objective &
Strategy

Concrete

Pictorial

Abstract

Y2

Multiplication is
commutative

Createarraysusingcountersandcu-
bes and

Numicon.

T |
000000
000000

Pupils should understand that an array can
representdifferentequationsandthat, as
multiplicationis commutative, the orderof
the multiplication does notaffectthe answer.

Use representations of arrays to show different
calculations and explore commutativity.

12=3x4
12=4x3

Use an array to write
multiplication sentences and
reinforce repeated addition.

00000
00000
00000

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

S5x3=15
3x5=15

Using the Inverse

This shouldbe
taught alongside
division, so pupils
learn how they

work alongside
each other.

2x4=8
4x2=8
8+2=4
8+4=2
8=2x4
8=4x2
2=8+4
4=8+2

Show all 8 related fact family sentences.
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Objective & Concrete Pictorial Abstract
Strategy
Grid method Showthe links with arraystofirstintro- | Childrencanrepresenttheirworkwith place Startwith multiplying by one digitnum-

uce the grid method.

4 rov
F '“ooo‘ "‘6’00006 o‘o‘o‘ of? ovs
E ooooooioo Pl
| 8333238332888 .

Moveontobasetentomovetowardsa
more compactmethod.

x 1§ 1)
e e ————

J 4 rows of 13

Move onto place value counters to show
howwearefindinggroups ofanumber. We
are multiplying by 4 so we need 4 rows

® @ :

Caloulations

i 4x126

Fill each row with 126
@ ‘ Calculations

: A@ o

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

3

8
L) &

F%

® 6]

@@@ [N

s

oM (00) l:@ [ B
8 o
® [

Thenyouhave youranswer.

value counters in a way that they understand.

They candraw the counters using colours to

showdifferentamountsorjustusethecirclesin

the different columns to show theirthinking as
shown below.

Bar model are used to explore missing numbers

4 x =20

bers and showing the clear addition
alongside the grid.

X 30 5
7 210 35

210 + 35 =245

Movingforward, multiply by a2 digitnumber
showing the different rows within the grid
method.

10 8
10 100 80
3 30 24

Y3
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Objective & Strategy Concrete Pictorial Abstract

Grid methodrecap Childrencanrepresenttheirwork with place
Use place value counters to showhowwe value counters in a way that they understand. Startwith multiplying by one digitnum-

from year 3 for 2
arefindinggroupsofanumber. Wearemul-

bers and showing the clear addition

digits x 1 digit tiolving by 4 44 They candraw the counters using colours to _ _
IPIYINg by & SO W€ need 4 rows showdifferentamountsorjustusethecirclesin alongside the grid.
® ® | Calculations the differentcolumnsto show theirthinking as ( v 30 5 f A Wl |
L oH00) i 4x126
Movetomultiplying - % @ x shown below. - = =
3 digit numbers by [—& X
. Fill h th 126 ) -
1 digit. (year 4 ex- | " coon FOWW 210 +35=245
pectation) o) ®
[©) @@ [N
3188 s
D100 @
(@] [
@® =:
(@)
Add up each oo 1 ——1— @, es
making any exchanges needed
Column multiplication | Children can continue to be supported by 327
place value counters at the stage of multipli- x | 300 20 7 -
cation.ThisinitiaIIy donewherethereisno 4 | 1200 |80 28 X 4
regrouping. 321 x 2 = 642
tlindreas B ©nes Thegrid method my be used to show how this 28
5% | Itisim- relates to a formal written method. 80
portant at
w7 | this stage 1200
“ | thatthey
«» | always 1308
“® | multiply : Thismaylead
sy the ones E— to a compact
= first. Bar modelling and number lines can support method
learners when solving problems with multiplica-

The corresponding long multiplication is mod- | tion alongside the formal written methods.
elled alongside
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Objective & Concrete Pictorial Abstract
Strategy |
Column Multiplication for e as Tone 0
3 and 4 digits x 1 digit. S x 300 |20 [7 ——> 327
5% | Itisim- 4 1200 [0 |28 x 4
portant at s
e this stage 28 Tmem w
‘ I “% | thatthey
always 80
“ I "_':- multiply
the ones 1 200
0| first.
‘ I - 1308

Children can continue to be supported by

pla.cevalu.e.cc.)l.mtersatthe stageofmultlpll- 3 2 7 Thiswillleadto
cation. This initially done where there is no X LL 4 compact
regrouping. 321 x 2 = 642 P

| 3 O 8 method.

! 2
Column multiplication Manlpulgtlves maystll.l b.eus.edwnhthecor— 18 x3onthe
responding long multiplication modelled 1|8 )
. first row

alongside. « 113

- (8 x3 =24, carry-

‘ 514 N g the 2 for 20,
8

0 then 1 x 3)

213 |4 18 x 10 on the
AN 2nd row. Show
multiplying
by 10 by
putting
zero in
units first

Continue to use bar modelling to support prob-
lem solving
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Objective &
Strategy

Concrete

Pictorial

Abstract

Multiplying decimals
upto2decimalplac-
es by asingledigit.

Remind children that the single digit belongs
in the units column. Line up the decimal
points in the question and the answer.

N X
~U7joe W

Y6
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Objective & Concrete Pictorial Abstract
Strategy
Division as sharing Children use pictures or shapes to share quanti- 1 2 Shared between 3 |S

Use Gordon ITPs for
modelling

Ihave 10cubes,canyousharethemequallyin
2 groups?

ties.

$$
$ &

8 shared between 2 is 4

$$
$$

Sharing: ...
O
4

4 4

12 shared between 3 is 4

4

YR 1
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Objective &
Strategy

Concrete

Pictorial

Abstract

Division as sharing

10,

I have 10 cubes, can you share them equally in
2 groups?

Children use pictures or shapes to share quanti-

IETRET

S I

Children use bar modelling to show and support
understanding.

12+4=3

12+3=4

Division as grouping

Divide quantities into equal groups.

Usecubes, counters, objects orplace value
counters to aid understanding.

!...O.l..0..'10....0!J..OOOZIOOQ000216...0.310.....315

Use number lines for grouping

01234567889 101112

? 3 - 3 3

Think ofthe baras a“w%oTe.%ﬁ-ﬁtl into the num-
ber of groups you are dividing by and work out
how many would be within each group.

20

|

20+5=7
QX 7=20

28+7=4

Divide 28 into 7 groups. How many are in

each group?

YR 2
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Objective &
Strategy

Concrete

Pictorial

Abstract

Division as grouping

Usecubes, counters, objects orplace value
counters to aid understanding.

24 dividedintogroupsof6=4

96 = 3 =32
. . .
@. @. .
@ ® @

Continue to use bar modelling to aid solving
division problems.

20

20+5="?
O X 7T=20

Howmanygroupsof6in
247

24 +6=4

Division with arrays

Link division to multiplication by creatingan
array and thinking about the number sentenc-
es that can be created.

Eg156+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

@

OO
QO
@

Find the inverse of multiplication and division
sentences by creating eightlinkingnumber
sentences.

7x4=28
4x7=28
28+7=4
28+4=7
28=7x4
28=4x7
4=28+7
7=28+4

YR 3
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Objective &
Strategy

Concrete

Pictorial

Abstract

YR 3

Division with remain-
ders.

14+3=

Divide objects between groups and
see how much is left over

M.
Frtre

=

Example without
40+5
Ask “How many

Example with re
38+6

For larger numbe
jumps can be rec

Jumpforwardinequaljumpsonanumberline
then see how many more youneedtojumpto
find aremainder.

O

Drawdotsand group themtodivideanamount
and clearly show a remainder.

OHOOOL

Use bar models to show division with remain-
ders.

37

remainder

bs in 407°

0 5 10 15 20 25 30 35 40

nainder

+6+h+6+6+6+ = 6 sixes with

0 6 12 18 24 30 36 38

s, when it becomes inefficient to count in single mu
brded using known facts.

Complete written divisions and show the re-
mainder usingr.

29+8=

T

dividend divisor quotient

es

h remainder of 2

tiples, bigger

3 REMAINDER 5
T T

remainder
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Objective & Concrete Pictorial Abstract
Strategy
Divideatleast3digit |96 +3 Tens Units Studentscancontinuetousedrawndiagrams | Begin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help themdivide numbers | o remainder.
3 2 into equal groups. 5 1 8
Short Division eee @9 3
3 ® ®e /
©00 ee OO\OOYOO 418 7 2

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

OO0 ©e

Calculations
42 +3

42 + 3=

Startwiththe biggestplacevalue,weare
sharing40intothreegroups. Wecanput1
tenineach group andwe have 1tenleftover.

O)
()
®

Weexchangethistenfortenonesandthen
sharetheonesequallyamongthegroups.

@
35

Welook howmuchin1groupsotheanswer
is 14.

OON\OC/ OO

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

Move onto divisions with a remainder.

8 6 r 2
3
5‘432

Finally move into decimal places to divide the
total accurately.
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Long Division

Step 1—a remainder in the ones

h t o

041R1
4) 165

4 does not go into 1 (hundred). S0 combine the 1 hundred with the 6 tens (160).

4 goes into 16 four times.

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

thht o

0400RY7
8) 3207

4 goes into 32 four times (3,200 = 8 = 400)
& goes into 0 zero times (tens).
4 goes into 7 zero times, and leaves a remainder of 7.

& does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).

Y6

September 2023
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Long Division

Step 1 continued...

hto
061

4) 247
—4
3
When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4 write that four under the 7, and subract. This finds
us the remainder of 3.

Check: 4 = 61 + 3 =247

th h t o
0402

4) 16089
-8
1

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

Check 4 x 402 + 1 =1,609

Y6
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Long Division

Y6

Step 2—a remainder in the tens

Two goes into & two times, or 5 tens
=+ 2 = 2 whole tens -- but there is a
remainderl

To find it, multiply 2 x 2 =4 write that
4 under the five, and subtract to find
the remainder of 1 ten.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
t o t o t o
2 2 29
2)58 2)58 2)58
-4 -4
1 18

Next, drop down the & of the ones
next to the leftover 1 ten. You
combine the remainder ten with 8
ones, and get 18.

Divide 2 into 18. Place 9 into the
guotient.

Multiply 9 x 2 = 18, write that 18
under the 18, and subtract.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
t o t o t o
29 29 29
2)58 2)58 2)58

-4 -4 -4

18 18 18
-18 -18
0 0

The division is over since there are
no more digits in the dividend. The
quotient is 29.
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Long Division

[N

S

Step 2—a remainder in any of the place valu

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
hto hto hteo
1 1 18
2)278 21278 21278
s =2
1] 07

Two goes into 2 one time, or 2
hundreds + 2 = 1 hundred.

Multiply 1 = 2 = 2, write that 2 under
the two, and subtract to find the
remainder of zero.

Mext, drop down the 7 of the tens
next to the zero.

Divide. Multiply & subtract. Drop down the next digit.
hto hto hteo
13 13 13
272738 271278 2)278
-2 -2 -2
o7 o7 07
= 6 - 6
1 18

Divide 2 into 7. Place 3 into the
quaotient.

Multiply 2 x 2 = &, write that & under
the 7, and subtract to find the
remainder of 1 ten.

Mext, drop down the 5 of the ones
next to the 1 lefiover ten.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
htao hte htao
138 139 139
212786 21278 2)278
-2 -2 -2
o7 o7 o7
-6 - 6 - 6
13 18 18
-18 =18
0 0

Divide 2 into 18. Place 9 into the
quaotient.

Multiply 9 = 2 = 15, write that 15
under the 18, and subtract to find the
remainder of zero.

There are no more digits to drop
down. The quotisnt is 138.
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