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The National Curriculum 2014

Mathematics is a creative and highly inter-connected discipline that has been developed over centuries, providing the solution to
some of history's most intriguing problems. It is essential to everyday life, critical to science, technology and engineering, and
necessary for financial literacy and most forms of employment. A high-quality mathematics education therefore provides a
foundation for understanding the world, the ability to reason mathematically, an appreciation of the beauty and power of
mathematics and a sense of enjoyment and curiosity about the subject.

The aims of this policy

Mastery is for all, and the aim of this policy is to ensure all children leave our school with a secure understanding of the four
operations and can confidently use both written and mental calculation strategies in a range of contexts. It aims to ensure
consistent strategies, models and images are used across the school to embed and deepen children's learning and understanding
of mathematical concepts.

How should this policy be used?

This policy has been designed to support the teaching and planning of mathematics in our school. The policy only details the
strategies, and teachers must plan opportunities for pupils to apply these; for example, when solving problems, or where
opportunities emerge elsewhere in the curriculum. The examples and illustrations are not exhaustive but provide and overall picture
of what the mathematics in our school should look like. This is not a scheme of work and must be used in conjunction with our
school maths policy and curriculum documents.

This policy sets out the progression of strategies and written methods which children will be taught as they develop in their
understanding of the four operations. Strategies are set out in a Concrete, Pictorial, Abstract (CPA) approach to develop children's
deep understanding and mastery of mathematical concepts. Children use concrete objects to help them make sense of the concept
or problem; this could be anything from real or plastic fruit, to straws, counters or cubes. This is then developed through the use of
images, models and children's own pictorial representations before moving on to the abstract mathematics. Children will travel
along this continuum again and again, often revisiting previous stages when a concept is extended. It is also worth noting that if a
child has moved on from the concrete to the pictorial, it does not mean that the concrete cannot be used alongside the pictorial. Or
if a child is working in the abstract, ‘proving’ something or ‘working out’ could involve use of the concrete or pictorial.




Similarly, although the strategies are taught in a progressive sequence, they are designed to equip children with a 'tool box" of skills
and strategies that they can apply to solve problems in a range of contexts. So as a new strategy is taught it does not necessarily
supersede the previous, but builds on prior learning to enable children to have a variety of tools to select from. As children become
increasingly independent, they will be able to and must be encouraged to select those strategies which are most efficient for the
task.

The strategies are separated into the 4 operations for ease of reference. However, it is intended that addition and subtraction, and
multiplication and division will be taught together to ensure that children are making connections and seeing relationships in their
mathematics. Therefore, some strategies will be taught simultaneously, for example, counting on (addition) and counting back
(subtraction).

Children should be moved through the strategies at a pace appropriate to their age-related expectations as defined in the EYFS
and NC. Effective teaching of the strategies rely on increasing levels of number sense, fluency and ability to reason mathematically.
Children must be supported to gain depth of understanding within the strategy through the CPA approach and not learn strategies
as a procedure.

Teaching equality

It is important that when teaching the 4 operations that equality (=) is also taught appropriately. Misconceptions that = means that
children must 'do something' and that it indicates that an answer is needed are common and must be addressed early on. Teachers
should present children with number sentences and problems which place the = sign in different positions, different context and
include missing box problems. For example, ?+4=7; 7=3+7?; , or =5+6__ 7+4. In the concrete phase. scales and Numicon provide a
useful resource to demonstrate equality. Pictorial representations of equality can be used as shown below:

MAIDI | @

3+2+2 é 5+2




Importance of vocabulary

The 2014 National Curriculum places great emphasis on the importance of pupils using the correct mathematical language as a
central part of their learning. Children will be unable to articulate their mathematical reasoning if they lack the mathematical
vocabulary required to do so. It is therefore essential that teaching using the strategies outlined in this policy is accompanied by the
use of appropriate mathematical vocabulary. New vocabulary should be introduced in a suitable context (for example, with relevant
real objects, apparatus, pictures or diagrams) and explained carefully. High expectations of the mathematical language used are
essential, with teachers modelling and only accepting what is correct. For example:

Correct Terminology Incorrect Terminology
ones units
is equal to (is the same as) equals
Zero oh (the letter 0)
exchange stealing
exchanging borrowing
regrouping
calculation generic term of ‘sum’
equation
known
unknown
whole
part




EYFS — Number Havea deep understanding of number to 10, including the composition of each number

vCount objects, actionsand sounds.

for 1:1 counting, number sounds are clearly
separated and items counted with exaggerated
movements. Counted objects arerearrangedin
regular patterns to support quantity recognition.

Rearrange ' dice pottern
Count, 5 . .
29999 £
® 9

Children learnthat each object is counted once and
the last number is the totalfor the set— count
small sets in irregular arrangements. Progress by
counting out items from larger set; objects that
can't be moved; make objects not visible once
counted; count movements and sounds. Counting
on taught by counting two sets, then screening one
of the counted sets.

Children cancount out a smaller number from a
largergroup: “Give me seven...” Knowing when to
stop shows that children understand the cardinal
principle. Build counting into everyday routines
such as register time, tidying up, lining up or
counting out pieces of fruit at snack time.

Link the number symbaol (numeral) with its
cardinal rumber value.

Children match numerals to different
representations of number for quantities 1-10 (eg
making and finding 5 in different ways)

Discuss the different ways children might record
quantities (for example, scores in games), such as
tallies, diots and using numeral cards.

= Different
v ||I| : : FEpresenlEmi
L] mtched to
m I - J‘HT ” numerals

L wroe 3]

Understand 10as a unit ¥
Items are counted into groups of 10, for example
pipe cleaners bundled into 10s or items counted
into 10-frames. Children recognise quantities in
multiple 10-frames as ‘how many tens, how many
ones’.

Countbeyond ten

Count verbally beyond 20, pausing ateach multiple
of 10 to draw out the structure, for instance when
playing hide and seek, or to time children getting

ready.

Provide images such as number tracks, calendars
and hundred squares indoors and out, including
painted on the ground, so children become familiar
with two-digit numbers and can start to spot

patternswithinthem. | 2 3 s 5 s 7 s »
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EYFS - Number

Subitiseto 5

Children recognise guantities up to 5 without
\Counting

‘Show small guantities in familiar patterns (for
example, dice] and random arrangements. Play
Jzames which involve guickly revealing and hiding
numbers of objects. Put objects into five frames
and then ten frames.

oy toys s

A range of representations wsad for quantities 1-10.
Children show numbers in different ways on
fingers;, games usad to improve finger
discrimination. Quick recognition of regular and
irregular dot patterns, with larger guantities
wisualised intwoparts (e.g.see 5 as 3 and 2).
Children are taught torecognise guantities on 10-
frame and base-5 number track.

oy Ml RRREE
.l
=5 -
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To recite forwards and backwards number word
SEUENCES

Forwards and backwards number word seguences
supported using songs and rhymes. Children
continue number sequences starting from different
numbers with some prior words in appropriate
rangee.g. 3, 4.5, 6. or 24, 23 The transition over
10 boundaries supported by visuals. Number
tracks used, with numbers hidden to add challenge

as appropriate. |I| [:I |:| IEI
L T puoen
________ONBEN
Awtomatic recall of number bonds to 10 (including
doubles)

Have a sustaimed focus on each number to 10.
Make visual and practical displays in the classroom
showing the different ways of making numbers to
10 so that children canrefer to these. Spot and use
opportunities for children to apply number bonds:
“There are b of us but only 2 clipboards. How many
mare do we need?”

Composition of numbersto 10 Foous on
composition of 2, 3, 4 and 5 before moving onto
larger numbers Provide a range of visual models of
numbers: for example, six as double three on dice,
or the fingers on one hand and one maore, or as
four and two with ten frame images.

Compare quantities up to 10 in different contexts

Provide collections to compare, starting with a very
different number of things. Include more small
things and fewer large things, spread them out and
bunch them up, to draw attention to the number
not the size of things or the space they take up.
Include groups where the number of items is the
same. Use worabulary: ‘'more than', less than',
“fewer’, "the same as’, "equal to’. Encourage
children to use these words as well.

Explore and represent patterns within numbers
up to 10, including evens and odds, double facts
and how guantities can be distributed egually.

o0e




EYFS — Nursery (Addition)

To make comparisons between quantities.

Which group of sweets would you like? Why?

Q,\\" &y

To use language such as ‘more’ and 'lots of’

Please may | have some mare malc?

]
I have kot of conkeny

(o)

To usethelanguage of ‘more’ to compare aset of

objects.
Isaac has more blocks than me

‘I

Ny DIOCes 15385 DIOOKS

To separateaset a group ofupto 5Sobjectsin
different ways.

How many different ways can we put four
teddies in two beds?

To respond to (and use)addition vocabulary in
Jrhymes and games.
Elephant song
One elephant came out to pley, A
Upon a spider’s web one day,
He found it such enormons fun,
That he called anather elephant 10 come

Twoelephants went out 1o play... 24¢ (‘ \‘
4

Play

Can you put one more fishin the water tray? How many are

e ok

To find the totalnumber of objects in two grou
by counting the all.

TIVee papes pRaTes CIN DE USed 10 TERESENT ParT, ParT

WO Cbdren mowe The Cars TOgeTher IS One group
1o find the 1053l amownt, [Starting with 0-5)

"

To knowwhen counting agroup thatthe last
number represents the amount.




EYFS — Reception (Addition)

To say the number that is one more than a given
number.

Combine two or more quantities to find the total
{combining)

O
mert \‘:‘:&_\ ﬂ'\*‘-i_:“‘ Whaol=
2SS

To find one more than a group of up to five, then
ten objects.

23
&’igtﬁﬁl a5

One more than five is s

To counton when adding to a group (holding first
number in head.

Four... ..five, six, seven

To add two sets of objects that are the same.

Increase one quantity by a given amount to find

the total (argumentation)
Maria has five sweets and she s grven 3
more
How many does she have n total?
(mncrease)

——

[heRe M

Records using marks they can interpret and
explain.

To recognise and name + and = signs.

Add, more, plus, is equal to... altogether, total,

To read an addition number sentence
To read aloud 3 +4=7 knowing the

correct vocabulary for the symbols « and =

To solve an addition number calculation.

Using objects to solve.

4+3=7

To match number cards to objects to make
number sentences.
2.0 O
o |* Q=
| { .

&S S8
& 4 & =
To know double s to 10.

1+1=2 44+44=8
2+2=4 5+5=10
3+43=6

- ”

To knownumber bonds of 5,6 and 10

Part, part whole: number bonds 1o 5.

So So o

LF 1 - —1
Progression towards barmodel

Adding objects to agroup .

FRAR2IR2LSSL

‘What is two more than 47

Children can then use cubes, counting on fromthel
greaternumber, to find the total number of cubes)

——
)




Objective & Strategy Concrete Pictorial Abstract
Combining two
parts to make a ‘ ‘ * "4 4+3=7

whaole: part- whole

< 337

moadel Use part part whole model.
Use pictures to Use the part-part
Use cubes to add twa num- | | - !
bers together as a group or . . . . . 3 o rwam- 10=6+4 wnole diagram as
in a bar. T 28am bers together shown abave to move
as 2 group or in into the abstract.
— T -
Starting at the big- 12+5=17 5+12=17

ger number and

P

Place the larger number in your head and

. 10 M 12 13 4 15 6 1T 18 19 20
counting on Start with the larger number on the bead conmt on the smaller number to find your
. Start at the larger number on the number answer.
string and then count on to the smaller num- | jing and count on in ones or in one jump to
ber 1 by 1 to find the answer. find the answer.
Regrouping to make m 6+5=11 7+du1l
10.

This is an essential skil for
colurm adaition later.

—

Start with the
bigger number
and use the

smaller number

Use pictures or a number line. Regroup or
partition the smaller number using the part
part whole model to make 10.

If | am at sewen, how many more do | need to
make 10. How many more do | add on now?

to make 10. 9+5=14 "
| I Use ten frames. 01L& o
L] 2 3 4 8 87T RN AT EY 54 95 M NT M TR X
Represent & use " ., A Emphasis should be on the language
number bonds and wy el 3 11 '!"13!-5"‘_:%:"':3%‘_"'5:“
o T T X '1 more than 5 is equal to 6.7
related subtraction | PA— —— =
. -4 = ol ‘2morethan5is 7.°
facts within 20 2 more than 5. - 3 —5 =
P I - | “8 is 3 more than 5.
5 2=

1Liadv =




Objective & Concrete Pictorial Abstract
Strategy
Adding multiples of 50=30 =20 20+30=50
ten
l ' ' ' l 70=50+ 20
— | 1 fore 4 G form = Fera 4D F : - E[}

Model using dienes and bead strings

Use representations for base ten.

Use known number
facts

Part part whole

Children ex-

%
10 Nea

plore ways of

making num-

[:|+1=1s
1+|:|=1E

16 1=[_|
1E-D=1

bers within 20 l—|+|:|=2':' Eﬂ-—l:; :l
[J+[J=20 =20-[]=[]
Using known facts I:II:ID + DDD DDEI Dnl:l . . —
I+ = 1 leads to
+ = EE  EE _@EE 30+40=70
m EE  @EEm
. leads ta
Children draw representations of H,T and O 100 + 400 = 700
Bar model : Q'g '

3+4=7

R R

7+3=10

3 5
4

23+ 25 =48




Objective & Concrete Pictorial Abstract
Strategy
Add a two digit A +45= 1745=22
elooee . ., separt 17 ¥3522
number and anes oo
= part whole
EDDCL use ten frame ta o b Explore related facts
Do ee make ‘magic ten T" fumer @ @ .
—— ine to 17 +5=27
| model. :'Il +T T
Children explore the pattern. 22—17=5 -
174+45=22 @ t t t v | s
16 20 23 |ii—>=17
o8 =
27 #5=32
Add a 2 digit num- 27 + 30 27 +10=37
ber and tens +10 +10 +10 27420=47
o 27 +0=57
i
25410 =35 4 f : t
Explore that th digit d ot ch
plora tha 2 ones digit does ot change . 21- 37 47 ET
Add two 2-digit Y 25+4
& . 20 B Or 30 3 &2 £ IIE.I
numbers o 0+ 0+
= N r VAATA'
L s - 47 70 72 20 +40=860
WQIE! LEang dienies , PIATE: VRl COUTIEDS Use number line and bridge ten using part 5+7 =12
and numicon while if necessary. 60+12=72
Add three 1-digit 4 7 +6)= 10 +7]
numbers + +
! 4 10

v %

Comkxine to make 10 first if possible, or
bridge 1o then add third digit

Regroup and draw representation.

+ =15

- 7]

Combine the two numbers that makef
bridge ten then add on the third.

Iddv s




Objective &

Strategy

Concrete

Pictorial

Abstract

Column Addition—no
regrouping (friendly
numbers)

Add two or three 2 or 3-
digit nurnbers.

] Model using

OO | e
OO

Dlenes or nu-

milczn

[mmmsnnnneniy 1] 0]

Add together the ones first, then the

* HEEE B
) i d

o| o |® | o

Column Addition with
FEgroupdng.

R T
:+2|
1]

fove to using place value counters

Tens Units

Exchange ten ones for a ten. hModel

using numicon and pv counters.

& & | 46
| 827

2889
L1

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

tens ones

223
+114

@ ® 8% (hidren can draw a rep-
» ®® . cntation of the gridto
further support thelr
™ » '.'. understanding, carrying
a0 the ten underneath the
line

337

add the ones first, then the tens, then
the hundreds.

=

S = 2
=
+ [+ +

5
8
13

=

start by partitioning
the numbers before
formal column to

show the exchange.




Objective &
Strategy

Concrete

Y4 —add numbers with
up to 4 digits

Lbbeatboamsa i sta o e e T
counters to add, exchanging ten ones for
aten and ten tens for a hundred and ten
hundreds for a thousand.

A Hundreds l Teas l Ones

= {11 e

Pictorial
o0 50: 0.. : :
o0 ®e
© E: I - : :
7 1 5 1
® @

Draw representations using pv grid.

Y5—add numbers with
more than 4 digits.

Add decimals with 2 dec-
imal places, including

money.

Asyear 4
tens| ones 4 tenths | hundredthg
& qb
® L]
@

Introduce decimal place value counters
and model exchange for addition.

237+8179

Yb—add several num-
bers of increasing com-

plexity

including adding money,
measure and decimals
with different numbers
of decimal points.

AsSYS

AsYS

Abstract

Continue from previous work to carry
hundreds as well as tens.

Relate to money and measures.

728
+546
1274
11

~J
___mu-\
Flno

Insert zeros for
place holders.

PN O W
—-loN® o
—l00o—-




EYFS — Nursery (Subtraction)

To make comparisons between quantities.

Which group of cars would you like to

play with? Why?

T =

- ) L
s

To usethe language of fewer (less) to comparea

setof objects.
| have fewer sweets than Jenny.

rd

To separateagroup ofup to 5 objects in different
ways (total still the same)

How meny dferent ways can we pat four
teddkes in two becy ¥

G [

& &

To knowthata group ofobjects changes amount
when somethlng is taken away.

/C%

To respond to (and use)subtraction vocabularyin

| -f’mgs)

Five little ducks
Ten green bottles

5 Little Monkeys.

To find the total number of items after some are
taken away by counting all of them.

s8e b_

To knowthatwhen counting the last number
represents the quantity.

There are seveninthe group.

Composition and decomposition of number




EYFS — Reception (Subtraction)

Relates subtraction to taking away.
ap Qap

3 toy cars
Take away2

Leaves 1 toy car.

To find one less than a group ofup to five, then
ten objects.

ow% &

Recording using marks they can explain and apply
meaning.

Using quantities and objects to subtract single- I
digit numbers and counton to find the answer.

e 5%

To count backwardson a number line or counting
stick.

To usecomposition and decomposition of
numbers to 10 to support this

To recognise and name -and = symbols.

Subtract, take away, minus left, part, whaole, is
equal to.

To read a subtraction cabculation.

To read aloud ? = 4 = 3 Inowing the correct
wocabulary for the symbaols - and =

To solve a subtraction calculation using objedts.

7-4=3

To arrange a subtraction calculation.

2808380

7-3=4

Progression towards bar model

Chn to start by subtracting objects from a group.

Chn using cubes, counting back from the greater
number to find the total number of cubes.




Objective & Concrete Pictorial Abstract
Strategy
Taking away Use physical objects, counters , cubes etc i i i i y
anes. to show how objects can be taken away. " Y ?_4 - 3

“..E“

oo
el

15-3=|12
Cross out drawn objects to show what has
been taken away.

16—9=7

Counting back

®0

oFS

Mowe objects away from the group,

LownLing betCkwdnds.
Move the beads

along the bead

———

SIFIng as you Couwnt

| —— - Dackwards.

O =

— T T T T T T T 170
i 2 3 &4 s &8 T B § 10

Count back In ones wusing a number line_

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

Find the

Difference

Compare objects and amounts

mf ‘Sewen ks 3 more than four'
[

‘T am 2 years older than my

e her
= FERDn

'f|r'4r'

Lay nh.ects to re-present bar miodel.

Count on using a numbser line to find the
difference.

Hannah has12 sweets and her slster has 5. How
rmany more does Hannah have than her sister.?

"NOLLOVALENS =




Objective & Concrete Pictorial Abstract
Strategy
Represent and use T | Unktoaddition. Use a Move to using numbers within
number bonds and W0 | pew model to model the part whole model.
related subtraction the inverse.

facts within 20

Part Part Whole
model

14

If 10 is the whole and 6 is
one of the parts, what is the
other part? 10-6=4

| —
Use pictorial representations to show the part.

Make 10 14—9 13—7 16—8
12-7=[8&] ., =
o T N ! & 5 ' . How many do we take off first to get to
== “ - S - = 107 How many left to take off?
e IREE :I:[ L Jump back 3 first, then another 4. Use ten
as the stopping point.
Maks 14 on the ten frame. Take 4 away
to make ten, then take one more away 50
that you have taken 5.
Bar model

GOHOOC
0000

5—2=3

10=8+2
10=2+8
10—2=8

10—8=2

"NOLLOVALENS =




Objective & Strategy

Concrete

Pictorial

Abstract

Regroup a ten into
ten ones

.,
Ill‘il P w
h .

Usa a P chart to show how to change a
ten into ten ones, use the term ‘take and

=200 — =} =

20—4 =16

miake’

Partitioning to sub- 34—13=21 [ e Children draw representations of Denes and
— - cross off

tract without re- —— ol .
grouping. 43—21 =22
‘Friendiy numbers” — D

Use Dienes to —— T D

show how to par-

tition the number

when subtracting ===

without regroup- —_— 43—21=22

ing.
Make ten strategy | o

] =10 3
Progression should be 2 ip
i . + - : [} a0 B B3 — =

crossing one fen, Crotsng = .HF":; I::_: :11| counting on’ 1o find ‘dierence 93—76 17
mare thon ane ten, cross-
g the hundreds 34—28

Use a bead bar or bead strings to model
counting to next ten and the rest.

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

"NOLLOVALENS =




Objective &

Strategy

Concrete

Pictorial

Abstract

Column subtraction
without regrouping
(friendly numbers)

47—32

Use base 10 or Numicon to model

m:u:n:l:ml o | oty
fSs=sa==sca4 I 39

Darw representations to support under-
standing

)z
s 9 LD

{4

>

s-f
O

00

»+ 4

]

[0
+ 7
4+

NN

'+ 3
Intermediate step may

be needed to lead to '3) )

clear subtraction under- A
standing. | =

e

Column subtraction
with regrouping

T
el
e

Begin with base 10 or Numicon. Move to

pv counters, modelling the exchange of a

ten into tten ones. Use the phrase ‘take
and make’ for exchange.

4s

‘39, Tens |Ones
R v e > & & 2
/"lLln rl E}Zl? &0

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

TF28-582- 146 |
" v “
‘x 2 8 formal method.
5 9.2

Begin by parti-
tioning into pv
columns

Then move to

M




Objective & Concrete Pictorial Abstract
Strategy
Subtracting tens 734 -179 Children to draw pw counters and show their
— L
and ones exchange—see ¥3 i
vear 4 subtractwith| ——1 ©_| ® 2RS4
ear 4 subtract wit
o0 o000
up to 4 digits. ©e — | 5 G 2
Introduce decimel sublnac- @& C T T ] I I q 2
tion throwgh cantext of EEEE L T 1 ]
mangy | @ L 1 1

kodel process of exchange using Mumi-
oon, base ten and then mowe to PV coun-
ters.

Usze the phrase “take and make’ for ex-
change

Year 5- Subtract
with at least 4 dig-
its, including money
and measures.
Subtract with decimal
woluwes, including mixtunes

of integerss and decimols
and aligning the decimal

A5 Year 4

Children to draw pv counters and show their
exchange—see ¥3

Year 6—5Subtract
with increasingly
large and more

complex numbers
and decimal values.

240 e
= |2]] 2%
22928
Use zeros e i
for place- ﬂ/{/'s;r G
holders. - 3 ? 1 ) 5«-
/7496 - S
¥E6,6 9 9
-_ 89349
60,750
YIS - e 9k
¢ 9 339k

* NOLLOVHLENS




EYFS — Reception (Multiplication)

Children can lay outequalgroups.

*»

* oy

Can match equalgroups.

nannn

D 3

r Pty

ww| (0] [EQUAL SROUP

murrber of objects

- s | e *
N % N %
AARAR e
g Ind
s w Y'Y s~
srren w Y

Double objects

53&.

To double quantities.

Double 1is2

Double the cubes

qutgpcpuqthzs
e ee e
o AN AR
z - o ° 10
To step countin5s

N 5/ 10/ \15/ \20

25 \30/ \35/ V40

To step countin 10s
‘_- SXC s
- R
<3 B
<

To begin to relate doubles as repeated addition.
What is double 27

242=4%

To recognise odd and even numbers.

‘@j B =
CCC@g@
=@ ¢
KGO0




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

ultives including cubes and Numicon
to demonstrate doubling

r/@o+o=o
' X+ (X
doudle 415 8 @

4

Double 4 is 8

before recombining it back together.

16
£ N
10 6
I x2 x2

20 + 12 =32

Counting in multi-
ples

4x1-8 + =
Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting.

e

Children make representations to show
counting in multiples.

z 2 A 3 k.S A 2

—~— A A L Lk 2 3
© 0i0 0@ eig cleio Cl@ slade gic &)
i 4 C B W oam MoK 2

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

Making equal
groups and
counting the total

e I
4 %

I:x:- 8

[T S ————
Use manlipulatives to create equal groups.

Draw < toshow2x3=6

Draw and make representations

2x4=8

XNOLLYIIdILINN =




Objective &

Strategy

Concrete

Pictorial

Abstract

Repeated addition

wee

3+3+3

Use pictorial including number lines to solve

Prob  There are 3 sweets in one bag.
How many sweets are in 5 bags
altogether?

Write addition sentences to describe objects
and pictures.

3+3+3+3+3
® e ® 9\ 15
® et 24242+2+2»10
® e ® e ® e
L3 ) o
- - - - -
Use different objects to add 1 4 < 1 L 2
equal groups
Understanding ar- Use objects lald out In arrays to find the an- Draw representations of arrays to show under- 3 Xx2= 6
ra swersto 2 lots 5, 3 lots of 2 etc. standina . 3
ys =1 = | .‘;‘! a
| g a - 2x5=10
iy s o &I =~




Objective & Concrete Pictorial Abstract
Strategy
Doubling Model doubling using dienes and PV | Draw pictures and representations to Partition a number and then double

counters.

8
&
.
.-
|8
-
o

CEErrrrrees
50
- .
o0

Crerrerrres

: 'U'LC '{J’Lt
aee gew

CELTrrree

crer

40+ 12=52

show how to double numbers

each part before recombining it back
together.

16
/7 \
10 6
le l x2

20 + 12 =32

Counting in multi-
plesof 2,3,4,5,10
from0O

(repeated addition)

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar
models.

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.

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10
0,3,6,9 12,15

, 10, 5,10, 15, 20, 25, 30

4 x 3




Objective &
Strategy

Concrete

Pictorial

Abstract

Multiplication is
commutative

Create arrays using counters and cu-
bes and

Numicon.

Puplis should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of
the multiplication does not affect the answer.

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

12=3x4
12=4x3

‘Use an array to wnte
multipkcation sentences and
reinforce repeated addition.

00000
00000
00000

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

Using the Inverse

This should be
taught alongside
division, so pupils
learn how they
work alongside
each other.

0000
0000

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.

XNOLLYOMdILIN =




Objective & Concrete Pictorial Abstract
Strategy
Grid method Show the links with arrays to first intro- | Children can represent thelr work with place Start with multiplying by one digit num-

ura the erid meathed

1 0 [ 3 l 4 rows
ﬁ 131 gi% ‘o
" SS9 [

| 4 rows
444+ 4+ -
(9SS0 088 889

Mowve onto base ten to move towards a
more compact methad.

] L u

———onon
———3000
——ooo
E]sls

4 rows of 13

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

e @ ®

i Caulrson
| 4uldh
i
Fill each row with 126
®@ o ® Biimpnin
% 00 E | 4ul28

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

e @ L]

Then you hawve your answer.

S I==

value counters in a way that they understand.

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

Bar model are used to explore missing numbers

4x =20

bers and showing the clear addition
aglongside the grid.

30 5
7 210 35

210 +35= 245

hMoving forward, multiphy by a 2 digit number
showing the different rows within the grid
miethod.

10 &
10 100 BO
3 30 24

XNOLLYOdLLINN <3




Objective & Strategy Concrete Pictorial Abstract
Grid method recap Children can represent their work with place
from year 3 for 2 Use place value counters to show how we value counters in a way that they understand. Start with multiplying by one digit num-
digits x 1 digit a.rel f:ndmf'wps :;::mw' ek They can draw the counters using colours to bers and showing the clear addition
velyiny by S0 we . : show different amounts or just use the circles in alongside the grid.
e | s | the different columns to show their thinking as
. | 4¥126 | shown below. % Sl -
Move to multiplying | B 210 35
3 digit numbers by
1 digit. (year 4 ex- 210 +35= 245 |
pectation)
Add up each cok_—_EE E wes
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. This initially done where there is no 4 | 1200 | 80 28 X 4 |
regrouping. 321x2 =642
The grid method my be used to show how this 28
I it ks im- relates to a formal written method. 80
portant at
I %7 | thisstage 1200
“ | thatthey
I ] g 1308 .
“* | multiply This may lead
¥.%"| theones 3| 217 10 @ compact
‘ | 2 first. Bar modelling and number lines can support X [! method.
learners when solving problems with multiplica-

The corresponding long multiplication s mod-
elled alongside

tion alongside the formal written methods.

X NOLLYOTTdLLINW =




Objective & Concrete Pictorial Abstract
Strategy
Column Multiplication far Hundeeds
3 and 4 digits 1 digit. *x |30 |a0 - 327
ks - 4 | 1200 | 80 28
portant at X 4
-:_.:- this stage 28
= that they
always 20
“ | ':,":' multiply
oot LS the ones 1200
o | fist
HIEE 1308
Children can continue to be supported by
place value counters at the stage of multipli- 3. 2 ? This will lead to
cation. This initially done where there is no ® U-
regrouping. 321x2 = 642 30 3 d cnhm;act
I met .
LI
Column multiplication | Manipulatives may still be used with the cor- 1% % 3 on the
responding bong multiplication modelled 10 B 1|8 f
alongside. <1113 T T
~ [Bx3 =24, carry-
1 5;. * ing the 2 for 20,
1| & |0 then 1x3)
2134 18 ¥ 10 on the
2nd row. Show
rmultiplying
1 I g putting
O I (1234 x6) zero in
Continue to use bar modelling to support prob- [ E{ ) (1234 101 units first
lem solving | ch? LI'— I




Objective &

Strategy

Concrete

Pictorial

Abstract

Multiplying decimals
up to 2 decimal plac-

es by a single digit.

Remind children that the single digit belongs
Im the wnits columin. Line up the decimal
paints in the guestion and the answer.

-uUjoe w

X
HZ_




EYFS — Reception (Division)

To share objects between two people equally

To halve equalnumbers up to 10
<N T

L

To share an even group equally between 2.

=
B ) o
o= =
=S

4 e | Drvded ints 2 remes 2 bk per tak

To sharean evengroup between3ord.

R ~ L L | L

) cﬁgp. o e T:_.

b A L‘):.} ‘g &5
‘0‘0‘: ’u) /‘)J} ),

) \
‘ .

To identify odd and even numbers

CC@@
=@ ¢
xeG06

To problem solve with grouping and sharing.

How should we put the seeds i these four pots?
15 There & wiy 50 That we il have the same? Are there any beft over?

Can we shave out these sweets farly? Mow shall we do k7
Between 2 people? What would heppen f it wes between 3 people?

rf)
»> Count cut wene stickers roend the crcie of chidren

How ety 3rwt At Twy g2 010unG? Ace 1wy ek Sver)




Objective &
Strategy

Concrete

Pictorial

Abstract

Division as sharing

Use Gordon ITPs for
modelling

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

Children use pictures or shapes to share quanti-

"$3 3%
23 $3

B Snareu uewween 2 s 4

B\ /@ /S

v (82 (@2 /@
s o0 09 eg
\\9/’ \\9 \\2/,

12 shared between 3 is 4

12 shared between 3 is
4




Objective & Concrete Pictorial Abstract

Strategy
Division as sharing Children use pictures or shapes to share quanti- - =
1 O o 12+3=4
O —
| 8+2=4
Children use bar modelling to show and support
understanding.
I have 10 cubes, can you share them equally in .
2 groups? ¢
000 000 000 ‘ o000
12:4=3
Division as grouping | Divide quantities into equal groups. Use number lines for grouping 28+7=4
.3 .3 3 .3
Use cubes, counters, objects or place value //\\ ’\\.‘ Vi \L /’\\

counters to ald understanding.

1234808780012 Divide 28 into 7 groups. How many are in

" . . each group?
00 900 000 000

. z =
Think of une var 451.:2\"::.":3. >pm4u o the num-
' ber of groups you are dividing by and work out
) < J how many would be within each group.

CO000 ARA00 FA0AL 20000 20000 F0000 0O




DObjective &

Strategy

Concrete

Pictorial

Abstract

Division as grouping

Use cules, counters, obpects or place value
counters to ald understanding.

24 divided into groups of 6= 4

96+ 3 =32
Oaq ©g ©
o® o0 -e

o0® o® @

Continue to use bar modelling to ald solving
division problems.

20+ 5m?
= % T=20

How many groups of 6 in
247

24+6=4

Division with arrays

e

Link divislon to multiplication by creating an

array and thinking about the number sentenc-

a5 that can be created.

Egl15+3=5 5x3=15

1545=3 3x5=15

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

O.@OO
@
©

OO

OO
QO

GO

Find the inwerse of multiplication and division
sentences by creating eight lnking number
SEMEnCEs.

Tud=28
dx7=128
WsT=4
Bza=7
8=Txd
B=axT
d=28+7

T=28+4




Objective &

Strategy

Concrete

Pictarial

Abstract

Divizion with remain-
ders.

14:3=

Divide objects between groups and
see how much is left over

FHrmmem
Bk BE EE

. oy

40+5

/-6

Ask “How many 55 in 407 [

Jurmnp foreard in equal jumps on a numbser lne
then see how many mare you need to jump to
find a remainder.

O

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

OOOOL

Use bar models to show division with remain-
ders.

cxample vathoul rémainder

4545853848404

05 1015 20 25 30 35 40

Example with remainder

Complete written divisions and show the re-
rnainder using r.

29 + B = 3 REMAINDER 5
T Tt 1

dividersd  diviscr quotient remuinder

= § fives

W\?ﬁ\;% = § sices with a remainder of 2

06 12 18 24 30 36 38

Faor larger numbers, when it becomes inefficient 1o count in single multiples, bigger
jumgps can be recorded using known facts.




Objective & Concrete Pictorial Abstract
Strategy
Divide at least 3 digit |96+ 3 Tans IUnits Students can continue to use drawn diagrams Begin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help them divide numbers | N@ remainder.
3 2 inte equal groups. 2 1 B
I OO0 OO g
ort Division
3 Qo0 ee /’ '\\
000 ee OO\ (COYOO)| 4I8 7 2

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

20 @@

bt e,

4T+ 3

42 + 3=

Start with the biggest place value, we are
sharing 40 into three groups. We can put 1

ten in each group and we have 1 ten left over.

o ee

=)
(%)
Q]

‘We exchange this ten for ten ones and then

share the ones equally among the groups.
(0]

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

CO\OC QOO

Encourage them to mowve towards counting in
multiples to divide more effickently.

Move onto divishons with a remainder.

8 6 r 2
3
5(4 3 2

Finally mowve into decimal places to divide the
total acourately.

16 21




Long Division

Step 1—a remainder in the ones

h t o

041R1
4) 165

4 does not go into 1 (hundred). So 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

th ht o

0400RY
8)3207

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

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




Long Division

Step 1 continued...

h to
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 x 61 + 3 =247

th h t o
0402
4) 1608
-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 = 402 + 1 =1,609

Y




Long Division

Step 2=—a remainder in the tens

Two goes info 5 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 to t o
2 2 29
2)58 2)58 2)58
-4 -4 ]
1 18

Next drop down the 8 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
quotient

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

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
i 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
guotient is 29.




Long Division

Step 2—a remainder in any of the place values

1. Divide. 2. Multiply & subiract. 3. Drop down the next digit.
hta mig LI -
1 1 18
gigve 27878 21278
=2 -21]
0 or

T goes info 2 one time, or 2
hundreds = 2 = 1 hundred

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

Hext, drop down the 7 of the tens
nexd b the zero

quodient

Divide, Multiply & subtract. Drop down the next digit.
htao to hteo
13 13 13
27278 21278 21278
o7 o7 07
-8 =6
1 18

Divide 2 inte 7. Place 3 into the:

Multiply 3 = 2 = &, write that & under
the T, and subiract fo find the
remaindes of 1 ten.

Hext. drop down the & of the ones
next bo the 1 lefiover ten

guotient

1. Divide., 2. Multiply & subtract. 3. Drop down the next digit.
hiao io hto
138 139 139
21278 21278 21278
=2 =2 =2
o7 o7 o7
: oI - 6
18 18 18
-18 =18
1] 1]

Divide 2 into 13. Place B inlo the

Multiply % = 2 = 18, write that 18
under the 18, and subtract io find the
remainder of zero

There are no more digits o drog
down. The quotient is 139




