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Written Manipulatives Calculation Policy

The intent of our Mathematics cwriculum is to- be accessible tor all and to- maximise the development
maths at their level and pace and this is catered for through differentiation to enhance a safe
learning enwironment. We wunt children to- make rich. connections across Mathematical ideas to
these skills. Within (and beyond) lessons, children are challenged with “next steps’ and extensions,
creating a cultwre, where, within lessons, owr leawners want to he amhitious in all that they access
Mathematics lessons but also across the cwrriculum, for example in Art, Science, Geography and DT.
We wunt our pupils to understand that a confident understanding of Mathematics is the hedrock for
Science, Technology and Engineering (STEM), necessary for the management of every day finances
and a crucial component of most forms af employment. As owr pupils progress, we intend that they:
be able to calculate swiftly and accurately; have the ahility to reason mathematically; have an
appreciation of the beauty and power of mathematics and a sense of enjoyment and curiosity about



Statutory Expectations ADDITION
Count ... from 1-20 ... and say, Practical or recorded using ICT. Dominoes, dice, counters Symbholic
which no. is 1 more than a . e.g.
ohjects, + two ones and count hoys were outside. [She] wus able to say that o~
e i the anewer “Thareare 5 i and 4 boye. Tha's 3 S 8 pacplo aro o the bus.  more gab o the et i,
[Expected] Estimate no. of altogether”. ! ' Pictures/Obhjects -
o 50 R errrsmmircvdll (N ION.. s L i
counting up to 20. [Exceeding] shopping list to add, 2 amounts. He said “the recorded
beans are 5 pence and. the hananas are 3 B N o
pence, altogether that is 8 pence.” L 0
R 1 eat 2 cakes and my, friend eats 3.
How many cakes did we eat altogether?
[Might be recorded, as: 8 + 5 = 73]
\\,,\\\,,\ \"t\\‘t\\‘t
Add, (and subtruct) one-digit Pupils use concrete ohjects and pictorial Practical/ recorded, using, ICT Visual Visual (efficient jumps) Use known
and, two-digit numbers to 20 representations Jacts/ partitioning,
(9 +9,18 - 9), including zero (eg dw,dnublaydedwunmnumbu (modelled, using head
lines, numicon) A g'
Read/write/ interpret strings/double sided counters)
statements involving addition Problems should include terms: put together, Pictures/Symhbolic (see YR) 13+5=18
(+), subtraction (-) and, equals add, altogether; total, take away, distance 8+5+13
of+/- and use . s [jumps may be in 1s]
Hexibly.
+2 +3
v 00000800900000C0000-00000 812710
Lo s 16 17 o
JaVaVaVaVa\ s
1 Y —t 1 T
B3 1@ 15 16 17 18
Breaking up numhbers using numicon
TO+0 Recognise/use inverse Pructical/visual images Visual (efficient jumps) Use alongside dienes No number line Partitioning Chaining
TO+T relationship hetween Bar Model, 1
T0 + TO +/- and use to check o (I
0+o0+o0 calculations and oo
[Show addition of two missing, numher 58 + 30 = 88 35 + 47= 82 35 + 47 = 82 35 + 47 = 82 2
numbers can be done in any problems. 40 +30 =70 m
v2 order.]
7+ 5=12
i 2 47+30=77
Pupils use concrete +3 +2 23421 = 4LO+4
jects, pictori
1'7 7'7 EI[I EIZ 77+ 3=80




representations and 80+ 2=82
Estimate answers and use
(e.g. dienes, 100 inverse to  check.
square, abacus,
numicon)
[Also jumps can be in 10s and. 1s]
Use formal written methods of | Place value counters, dienes No number line Chaining, Vertical expansion method using o Ones Tors  ones Compact vertical Estimate answers and use inverse to' check.
columnar addition. multi hase and, place value counters z 5 374
10 + 70 Number line 57 + 285 = 342 m o® (@ +248  Use
HTO + TO *4. oA sz alongside
HTO + HTO Use alongside dienes as needed 57 + 285 = 342 56+33 = 80+9
3 e 285 + 50 = 335 ®
+7 335+ 7=342
f Y Bar model
285 35 342
(see Y2)
Use formal written methods of | Estimate and use Chaining, 5735 + 562 = 6297 Solve addition two-step prohlems in contexts, deciding which operutions and
columnar addition. inverse operations tor methots to use & why.
check answers to =
HTO + HTO ! @ 789 + 642 = 1431
ThHTO + HTO calculation 5735
ThHTO + ThHTO 132+121=100+50+3 + 52
7809 — Solve simple measwre and money, problems involving fractions and decimals tor
f6az 6297 2ip
Estimate, compare and, 14 3 1 '
calculate different T 1
measures, including
Ya money in pounds and,
pence.
-
s%e con sew
Add,whu'le,numbersﬂodjgus, Use rounding to check answers to calculations Solve prohl inwvolving her up to 3dp. Chaining Compact vertical Pupils practise adding decimals, including a mix of
including using formal written. | and determine, in the context of o problem, o . whole numbers and, decimals, decimals with
methods (columnar addition). levels of accuracy. Soivepmblzm&uwuhrmgwnuemmbmwu different numbers of. decimal places, and,
units of time. [Measurement] complements of 1.
Solve addition multi-step problems in contexts, 234+223=400+50+7 23.70
Decimals up to 2dp - . . .
(eg 72,5 + 45.7) and and toruse Use all four operutions to solve prohlems
Y mvulumg,nwnsum[eg,lenqﬂp nms&,vu‘hum Bar model +48 56 Compact vertical Using place value counters.
Y5 y] using d ding e
scaling. [ Measurement] 72.26

Part
7

3.243

11 + 18.070




GTQ“
e

2o

6% Qo)

29® oo v GO 21.313
@ o

Solve multi-step problems in Use estimation to check Use knowledge of Solve prohlems which require answers to he rounded to Chaining, Compact vertical using place volue counters
contexts, deciding which answers to calculations | the order of specified degrees of accuracy. [ Fractions]
W"‘mwm and determine, in the operations to carry
Decimals, up to-3dp (Context: wnmtflja,pxublmm uutcala»lutwn&
T appropriate degree of involving 453+342=700+90+5 3243
acCCUTCY. subtraction. Solve probl invotving the caleulntion and conversion
of units of ) using decimal ion to 3dp where  ["gor model +_18.070
Y6 appropriate. [ Measurement]
21.313




Statutory Expectations

SUBTRACTION

Count ... from 1-20 ... and say
which no. is 1 less than a given
no. Using quantities ohjects,
subtract two U numhbers and
count back to find the answer.
[Expected] Estimate no. of
counting up to 20. [Exceeding]

Pructical or recorded using, ICT.

Chloe wus playing in the maths area. “I need, three more” she said as
she added some cubes to the circle. She then realised she had more
than her friend. “Oh, I have too many’. She removed, one. “Now we

During o game of. skittles outdoors Joseph knocked three numhered,

Pictures/Objects

1 have five cakes. I eat two of them. How many do I have left?

EEEMX 5

Symbholic

Mum haked, 9 hiscuits. I ate 5. How many were left?

111 |y

YR [Might be recorded as: 9 - 5 = 4]
skittles down. He wus ahble to calculate his score in his head. 0-3 = 7
[EYFS Profile exemplifications, STA]
Could be written as 5- 2 =3
Subtract (and add) one-digit .
and two-digit numbers to 20 (9 Taking away )
+ 9,18 - 9), including, zero Practical or recorded, Taking away - jumps of 1 (cfficientjumps) 13 - 5 = 8 Counting on - jumps of 1 Counting on (efficient jumps)
T 2 3 the difference between
Read/write/ interpret statements No number
involving addition (+), using ICT. (modelled using bead, strings) y . “— . . line: (modelled using bead strings)
subtraction (-) and equals (=) 8 9w 1 r B
signs and @ is With, or wi , line.
13-3=10 n-8=3

Pupils use concrete | 13-5<8

objects and 02 e C00000000C0—

pictorial 000000000000 ceecoss ot 8+2-10

v 000000009000

(e.g+ place value 10+1=1

counters, Dienes,

numicon)

+1 +1 41
o4 4 JAVAVAN
I o e e
8 9 10 11 8-5=3
T T T T T T
8 9 10 11 12 13



http://media.education.gov.uk/assets/files/pdf/e/elg11%20numbers.pdf

TO-0 Pructical/visual images
TO - tens
TO -TO R ise/use Taking away, 84 - 36 = 48 Taking away Find the Recording subtraction in columns supports
s som, o b N . : -t ) o . p&zcevultw_andpmpwv&/orﬁrmwlwm
numhbers cannot be done inany, | check calculations and 95 - 60 =35 - Difference 84 - 48 = 36 E )
order.] missing number , -3
problems. > Y »
48 50 54 84 84-36 = 48 :
+4 98 - 35 = 63
Pupils use concrete £2
. and pi . 1 T T 90 and 8
o‘bJ,ec,t& pM.‘XDTu]Lm 48 50 54 84 30 and 5
representations 60 and 3
mental strutegies  ( %%EE %@EE—EE% noe S
oy - =
plmv)uiue/wurm 54- 4=50
Dienes)
50- 2= 48
Use arrow cards
Also jumps can be done in 10s/1s e
Also jumps can be done in 10s/1s
Use formal written methods of ) . Tens  Ones
titi Taking away (no number line) 4 >
)T Dienes, numicon, place value counters 8 7 4 Oral and practical Decomposition m *(Q(D Estimate answers and, use inverse to' check.
HTO - TO -2 4 7
HTO - HTO Decomposition
326 - 178 = 148 35t
874 - 523 = 351 B
Countingon 436 - 389 = 47 PN | <5 = | e
. 723 - 458 = 265 /3/142
. +36 No decomposition -4’5 7
326 - 100 = 226 400 F1 E e Bar Model
0 0 26 M -
226 - 70 =156 mes
156 - 6 =150
150 - 2 =148
Use formal written methods of
columnar subtruction.
HTO - HTO ) . Decomposition Solve subtruction two-step prohl in deciding which ions and : : ; check
LRHTCLSTO ? ' ' methods to use and why. " o E and use to )
ThHTO - HTO
ThHTO - ThHTO
+324 5
1374
. B n ) ] ) .
Counting on 1324 - 968 = - :g: Solve simple measure and money, problems involving fractions and decimals to- 2dp. Estimate, Wﬂmwmm
356 T 1 T money, in pounds pence.
968 1000 1324
1374 - 968 = 406




Bar Model
Subtruct whole numhbers >4 .
igits, i p ing fo L Decompeosition
methods (columnar Usermmdmg/tcdmck, Solve prohlems involving numher up to 3dp. Dienes, place value Taking away Pupils practise subtracting decimals, including a mix gf whole numbers and
subtruction). b [Fractions) decimals, decimals with different numbers qf decimal places, and
72.5-457=26.8 complements gf 1.
Decimals up to 2dp and, determine; in the (no number line) o 7
(eg 72,5 - 45.7) context of a problem, FNag
Solve prohl g ting hetween
levels of accuracy. units of time. - 4 5 7
[Measurement] cwnwm 2 6.8 B v
Sclw/nuunrst,eppmbm .. e [eg- 72.5 - 45.7 ar Model
in contexts, deciding nws&,vulume,,manqy]usm@dwmnl,nnmhm
which "ﬁ“‘""@“‘“‘“@' - +205
Y5 operations/ methods to . -
use and why. w7 75
725-40 =325
725 - 457 =268
325- 5 =275
275- 07=268
*  There 2.5 litres in the, He drank 385 Dm’mﬂs‘.ﬁm/
was inthejug. He
ml. How much was left?
Solve multi-step problems in Use knowledge of the order of, operations to carry, out Solve prohl -‘~: h requir to oB0Tkm 3.203 km multi-step
contexts, deciding which MWWWW&S«G} wwwmwmczﬂm %ww 72.5-457=26.8
operations/methods to-use and | calculations invotving subtraction. accurncy. [Fractiane] Bar Model EEUR5
why. Decimals up to 3dp . . . ~ 4 57
(Context: Measures) Solve prohlems inwolving the calculation -
d ion of units of 2 6.8
Y6 using decimal notation to 3dp where
Use estimation to check answers to calculations and, appropriate. [ Measurement]
determine; in the context of a problem, an appropriate
Dienes, place value counters
. MULTIPLICATION
Statutory Expectations
Pructical/ recorded, using ICT (e.g. digital Pictures/Objects Symholic
photos / pictures, on IWB) ) \
Y &
Children. ... solve problems, 3 pairs, 2 socks in each pair:
including doubling, halving ) How many, socks in three pairs?
YR and;s)rmmg« [Expected] How many, 10p coins are here? How much
2/5/10. [Exceeding] ’,

This domino is @ douhle 4. How many, spots
does it have?




CICIITITIT

Solve one-step problems using
concrete ohjects, pictorial Practical/recorded, using ICT Double sided Visual (eg modelled using bead. strings/double sided A
(with the support of the
teacher) Pictures/Symholic
5x3 or3 x5 [two, three times] or [three groups of two] 5x20r2%x5 /\ /\
Using numicon /\
There are five cakes in each hag. number line to solve
i | GOOOO-OOOOO-OO00D
How many cakes are there in three problems by laying,
vi hened pieces upon track.
00000
00000
Bar model
Caloulate statements for Pictures/Symhotic Punils use o Repeated addition Double sided counters Arrays  Reallife amays e.g. egg boxes
and equals signs. There are fouwr apples in each hox. describe 5x30r3x5 6x4orkx6
o HAKdEd A 000000
2 ‘ Bar model




an/u;cuimunmmm Make the Link hetween arrays and the grid method. 36 %4 = 144 36 %4 = 164 36 %4 = 164 Puni ) . s 4 ftiplication, . . fculations. of
- ( St 36 TU by U (progressing to formal written methods gf short multiplication).
Jformal written, methods). X172
e
TOx0 30x4=120
6x4= 24
va (multiplier is 2/3/4/5/8/10)
Use formal written layout: 43 x6 = 258 24 %6 =144
. _ E% Using known facts
(estimate: 40 x 6 = 240) tor ate new 342 x7 = 2394
TO %0 2 4 E% Jacts. 3 42
6 sxa=m x 7
4 X 5=20 ;A A a
HTO % 0 40 %6 = 240 : 4 2 ':' ? 4
Y4 3x6= 18
Convert hetween different units
of measure [eg km to-m; hrto
mij
Bar model
Use a formal written method. | 47 x36 = 1692 % 2741 %6 = 16446 24%16 =384 (estimate 25 %15 = 375) 124 %26 = 3224 [see Y6] Pupils connect multiplication by a fraction to using fractions as
(i : xJor TO o 12 operators (fractions qf), and to division. This relates to scaling by
ncluding long X | 124 simple fractions, including those > 1.
numbers) (estimate 50 x 40 = 2000) S (estimate 3000 x 6 = 2 . 2 6
24
2741 x 1 6 Z:jz Find fractions gf bers and quantities, writing 1 inders as a
x 6 a0 Jraction.
<| 40| 7 - 2
2 2 4
TOxTO 20 [1200 | 210 | 1410 16446 144 32
6 240 | 42| 282 42 3 8 4
HTO x 0 / HTO xTO 162 18000
Y5

ThHTO x 0

Conwvert hetween units of
measure (eg km/m; m/cm;
cm/mm; kg/g; litre and ml)

Partition into 2 short
an interim step.




Bar model

Yé

Multi-digit numbers (up to &
d.igit&) x TU whole numher
long multiplication.

with up to two decimal places
by whole numhbers

& ff &

05 05 05

Apply knowledge of
patterns to

wmrintioms. af. nlarco.

124 x 26 x
= 3224

Njm BN NN

[NB See Y5 method]

N Y

47x8 =376

(estimate 5 x 8 = 40)

B
=

o
ey
=)

3.

o

[Or 47 x 8, then divide
the solution by, 10.]

Bar model

5.65x9 = 50.85
(estimate 6 x 9 = 54)

= | 5|06 (0.05

9145 |54 |045 | 50.85

|Or compute 565 x 9, then
divide the solution by 100.]

Use a variety gf images to support understanding qf x with, fractions. Us@wuie/staﬂdmgd#relatwn&/upb%/zmuw
Jractions and + to work backwards by x a quantity that represents a unit fraction to find the whote quantity (eg if - of a
length is 36cm, whole 36 x 4 = 144cm).

x numbers with up to 2dp by U/TU whole numbers (starting with simplest cases e.g. 0.4 x 2 = 0.8, and in practical
contexts).




Statutory Expectations

DIVISION

Children ... solve problems,

Pructical / recorded | Pictures/Objects

LA ALl

Symholic There are 8 ruisins.

mdudmgiéiu'uhhngi,hubm@und using ICT (e.g.
Shannallepedes digital Take half of them.
mmmm i on 6 cakes shared hetween 2
groups. [Exceeding] we) 6 cakes shared hebween 2 .““. How many do you have?
~—— S
Share the 10 grapes hetween 2 people.
Sharing should
only be used briefly
as a precawsor to
YR grouping, which is | 6 cakes put into groups of 2
s i @ 9@ o€ 9
be moved on to as
soon as A
grouping,
strengthens mental
calculation
strategies.
Solve one-step. problems using Practical/ recorded, using Pictures/Symbotic Visual (modelled, using head, strings)
concrete ohjects, pictorial ICT
representations and arrays (with
the support gf the teacher)

Y1

There are 14 people on the

How many, remain on the
bus?

There are 20 people in the
class. One quarter are

hoys. How many hoys
are there?

How many, apples in each howl if T share 12 apples
hetween 3 howls?

OO0

15+5=3 Kﬁg

Double sided counters




Calculate statements within the Pictures/Symhotic Pwpil&uwa Visual Arrays Partitioning,
them using the division and Y (modelled using bead strings)
equals signs. [Show language to
division of two numhers cannot Four eggs fit in a box. describe Find % of 24 12:2=16
be done in any order.]
How many, boxes would, you need to pack 20 ) 18+3=6 o 3 6 12 15 24+ 4 =6
et w57 K 000000
Iength/obgws/apmmhy , 000000 20+2=10
Write simple fractions eg 7 of 6 Counting, on or hack. ‘m“ g
-3 000000
’ 2§ 88 88 38 &3
D . Using Numicon to- model remainders.
Write/ calculate statements using, 96 + 4 =24 Multiples of the divisor) Bar model 51+3
the tables that they, know =17 17
. . Pupil reliable written methods for division, ing with calculations gf TU by U numbers
(progressing, to formal written 20 x4 3 children shared 18 fish equally 3|51 WW . :‘/br W 7Tty
methotds). 4)9.1/\/\ between them. How many do they (progressing to formal writter. 4 ).
: ; ; 85+5=17 each have?
TO+0
18
Y3 (divisor is 2/3/4/5/8/10)
10 %5 = 50 RIERE
7x5=35
0] 80
96 Double sided counters, cubes
Pupils practise to hecome fluent Multiples of the 98 +7 =14 1 4 252+7=36 Bar model 252+7=36
i the Jormalwrien mtho o] | divisor . ;
short division with exact L | = 719 8
answers [NS] _& i
TO + O; HTO + O T &m
30 x7 =210 36
98 +7=14 7@
Y& 6x7= 42
Double sided counters, cuhes
10x7= 170
4x7= 28




Use the formal written method of | Bar model Breaking up numhbers 432 +5=86r2 8520 + 6 = 1420 Pwmxby,aﬁumeﬂma&gpem&mﬁ/ and to +=. This relates to
P tivision (i scaling by simple fractions, incl. those > 1.
remainders appropriately for the 291+3=97 8 6r2 1420 w
context). 3 6|8520 . i .. .. . .
5/ 4 3 2 Find fractions gf numbers and quantities; writing remainders as a fraction.
(estimate: 270 + 3 = 90)
HTO + O (estimate: 400 + 5 = 80)
LRHIORZO 3\29071=3_3z?g;271
This is then shortened to.
97
v5 329
Conwert between. units of Double sided counters,
measure (eg km/m; m/cm; cubes
Divide numbers (up to 4 digits) Bar model 43,68 +7 =624 496 + 11 432+ 15 = 28.8
by TO whole number using the (estimate 500 + 10 = 50)
Jormal method of short/long . ) o 2 8-8
wision (i w " por (estimate: 42 + 7 = 6) 15|a3 2.0
the context).Use written division 4 5 r1 30
methods in cases where the and [Or compute 4368 + 7, then divide the solution by 100.] 5 13 2
has up to 2dp./Divide numbers 1 1|4 9 6 12 0
up to 2dp by O/TO whole 120
Y6 numbers.] 6.24 Answer: 455 12 0
0
7|43.68
Douhle sided counters,




