St Stephen's Junior School Calculation Policy

Obhjective CONCRETE PICTORIAL ABSTRACT
YEAR 3 Provide children with opportunities to use 352 + 134 = 486 Expanded method
hoth place value counters and Base 10 in Year
Add numbers 3. Represent hoth numhers, which are being | Draw it using place value counters: 352 + 134 = 486
with up to 3 added.
digits . . S Y I il H ' 0
When adding, always start with the smallest ' B ; 3l.0l6 x| o 3
(No exchange) | place value column. Introduce the conceptof | | o é_-,ﬂ Yelo | ‘ i |8 bo . &
adding the ONES first throughout this stage. *'p' S S i AEI - s
Rt ot W N S - &
352 + 134 = 486 . Sl WY AR
Hundreds Tens Ones eo0 L1 L8O
" @ Column method,
eee e e Or, draw it using Base 10:
e , 0000 | R _|352+134 = 486
B e
s 11 10 0 A 2l L&
{8 ...,\~_.°°4+ 1|34
| 1=
352 + 134 = 486 ll_ i ‘ Tl‘ | | < T e
od | L Igol
Hundreds Tens Ones L2 : : I
Youw should be ahle to see the addends
... Illll e lined up in preparation for the ahstract | It is important that children write
stage. out their calculations alongside
. Ill p— using or drawing Base 10/place
value counters so they can see the
links, | the, wri hod
and the model.
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Add numbers
with up to 3

(Exchanging the
ones)

529 + 235 =
Hundreds Tens Ones
O0QC0O 00000
0000
0 00000
Children to physically exchange 10 ones for 1

ten. Children should be ahle to recognise an

exchange needs to he made because youw can't

have more than 9 in a column.

529 + 235 = 764

Hundreds

Tens

Ones

0000

QO

000

Children must show any e on
their drawings. In this question, they
would cross out 10 ones and draw the
1 ten.

529 + 235 =764

T G
poopo| [ |peepredre
5= 'mil' " ?c??ﬂi
Lyod [ [ leop L1 L) LY
Here are some questions to support the
children:

How many ones are there altogether?
Can we make an exchange? (Yes or
No)

How many do we exchange? (10 ones
for 1 ten)

How many ones do we have left?

Expanded method

529 + 235 =764

H
0 0
0 O

v O

5
+: o
7

4,

Column method

529 + 235 =764

b ’gl] 9
+ | 23S
7 6 4

1
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Add numbers Children must show any e on | Expanded method
with up to 3 €N 453 = their drawings. In this question, they
digits = Tors oS WM@MTO tens and draw the 1 | 271 + 453 = 724
(Exchanging the | | @ @ QO o M
tens) O 271+ 453 = 724 20! 0
H—— I t . - + 4 0 0
H T 0
000 > | 000 [l 1 Fii 1 7 0 O
(DR B P20 ° 1 00
: ‘
' 10| el g0
Children to physically exchange 10 tens for 1 Lj| ﬂ 'T“j 4 | Column method,
hundred. 7]lelo] | 2io0| | 11 £l |
271 + 453 = 724 | R 27 + 453 = 124
Hundreds Tens Ones 2 7
(=) @)
+ | & |5
eoo0 000 L
o 1
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YEAR 4 3242 + 2213 = 5455 3242 + 2213 = 5455 Column method
Add numhers
with up to 4 10005 1005 105 " ooy | ipay | lod | 3242 + 2213 = 5455
digits e 4 o |ovae| oo
e00 00 [0000/00 EAMERE
e (00 |O 000 3| 2| 4|2
Base 10 can he used at times to highlight the ‘ , + ¢ 2 1 3
difference in value hetween 1000s, 100s, 10s T | H 1 0
& 1s as the physical size of the manipulatives _‘_0\0,0 | 00 |ooad| GO S(& |5 |5
will reinforce this. asl | 00 Q| | oot
However, the representation hecomes less = ol -
efficient with loarger numhbers due to the size of '
the Base 10. In this case, place value counters
may be the hetter model to use.
YEAR 5 Use place value counters. If you don't have Column method,
Add whole place value counters, use normal counters on
numhbers with. | a place value grid to enable children to 44434 + 33325 = 77759 44434 + 33325 = 77759
more than 4 experience any exchanges bhetween columns.
folli Tl
44434 + 33325 = 77759 0,000 | tobow | ods | 13 | 13 4 4 4|3 4
_— 0.0 00} 0000 00O O | 0s
LR IENER ' QQOO. + 3 3 3 2 5
- T- -1 ) =
ec00000 00 coo. | ooe | oo |oe o 7 7 7 5 9
CE- S T oy ) hildren apply thi
e @ ® .go ?OIOE.TL_ ' ¢ tcr'alsow pthis
: understanding to- adding decimals
,’ with 1, 2 and then 3 decimal
7|7 ]:2:]:5:] 9 places.
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Obhjective CONCRETE PICTORIAL ABSTRACT
YEAR 3 Use place value counters or Base 10. When Children to cross out the number heing | Expanded method
Subtract building the motdel, children should just make | subtructed, starting with the smallest
numhbers with. | the minuend and then subtract the place value column. In this case, the 784 - 421 = 363
up to 3 digits subtrohend. Highlight this difference to ones.
addition to avoid errors by, making hoth H L] o
(No exchange) | numhers. 784 - 421 = 363 7 00 0 4
784 - 421 = = | 410l 0 1
. W EH RS ES S
.:‘“‘““H'ﬂﬁ- A 3.0 0 3
Hundreds Tens Ones ) 0 I B
Bl HRa e | AT aala
llII “ e be_ SRR : Column method
... ““ ‘T 7 "": 784 — 421 = 363
. = { i iff}
Children start with the smallest. place value 7,84
column. Physically take away the ones, then
the tens and finally the hundreds. = 4 2 1
In this example: 1 one, 2 tens, 4 hundreds.
3|63
784 - 421 = 363
Hundreds Tens Ones
It is important that children write
using or drawing Base 10/place
links hetween the written method,
and the model.
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Subtract
numhers with
up to 3 digits

(Exchanging the
ones)

When there are not enough
ones/tens/hundreds in a column, children
need to move to the column to the left and,

exchange. They can then subtract efficiently.
483 - 127 =
Hundreds Tens Ones

As 7 ones cannot he subtracted, children need

to physically exchange 1 ten for 10 ones.
483 - 127 =
Hundreds Tens Ones

Then, subtruct the correct amount, starting
with the ones. In this example: 7 ones, 2 tens
and 1 hundred.

483 - 127 = 356

Any exchanges must be shown on their
drawings. In this question, they would
cross out 1 ten and draw the 10 ones.

- L1
L * 7L fe}
FooO| U | eps |
T TR

Expanded method,
483 - 127 = 356
H T )
4 0 0 7;0 13
- |1 010 2 0 7
3|00 5 C 6
Column method,
483 - 127 = 356
[/
4 'g 13
. Ll 2| 7
3 |D |6
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483 - 127 = 356

Hundreds Tens Ones
Subtruct Any exchanges must be shown on their | Expanded method
numbers with 748 - 372 = drawings. In this question, they would
up to 3 digits cross out 1 hundred and draw the 10 748 - 372 = 376
: e Hundreds Tens Ones tens.
E .
xchanging ) H T 0
tens) = 1 748 = 372 = 376 ziolo| nslo| |e
CEE 5 | R g - oo rel
. e T8 (=18 T12 = 3.0 0 70 6
H 1 O | Column method
Start ing the 2 . Then, as 7 ‘ { O
e e e ey | 2BOOL LV ggee. o o)
physically exchange 1 hundred for 10 tens, | 4 = LLELLLL L |8 988
_L ,w 8 | l e = 6
_+__ | 4l iy el 7114 | 8
e 1|44 —— 3 7 2
Once the exchange has been made they
can subtract efficiently. 3| T |6
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748 - 372 =

el
LT

T48 - 372 = 376

HER )
1

YEAR 4

Column method
Subtract
numhbers with | 3462 - 1140 = 2322 3462 - 1140 = 2322 3462 - 1140 = 2322
up to 4 digits
R ——— EINITIEY
e0e| 00 |(0oo | 00 R I G
e (000 —
2|3 |2 |2

Children to physically take away the correct
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amount, starting with the ones. In this
example: O ones, 4 tens, 1 hundred and, 1

example: 1 one, O tens, 2 hundreds, 3
thousands, 1 ten thousand.

thousand.
Thousands | Hundreds Tens Ones
ee @ 00
Qo
YEAR 5 Column method,
Subtract whole
numhbers with 36582 - 13201 = 23381 36582 - 13201 = 23381 36582 - 13201 = 23381
Wﬂwvh
oc00000000 pO|Bd|0pg 00|00 el i)
©0000C o 180olooloo ~l1]3]|2|0]1
®oC 99 coo|lo |oo 2/3/3/8]1
00
Children to physically take away the correct 2 1.3 191 ] |
amount, starting with the ones. In this
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TN
o 4

D

%)
000
QOO

Children can use the single bar model to

They can use cubes and counters within the
har model to support.

Children can draw dots within the bar
model before moving on to writing
digits to represent the calculation.

Ohjective CONCRETE PICTORIAL ABSTRACT
TIMES 5X3=15 5X3=15 5X3=15
TABLES
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15
00|00|90(00|00
o|lo|o|o |0

It is important when solving word, problems

Children can represent multiplication as
place value counters and Base 10.
21 X3 =63
Terms Ones
O
o}
O
Tens Ones
Trrevreemy .
T————
arrrerers
rrrTYTYIT™RY ©
L8]
s

During the pictorial stage, children use

a place value grid to represent the
multiplication calculatior.
2.1)(,3:63 ,
| V1] |L:
1 S T Y
il foted L
i Il\ LLe

a
A leel 3|

- i ]

It can be reinforced with the use of the
burnwdszutttt&tmportw*ttthat

21121) 21

Grid method

21X 3 =63

X| 20

3| 60
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exchanging to this concept.
16 X 4 = 64 16 X 4 = 64 16 X 4 = 64
', .—._—‘—i-. - R el
— — T f'i’g_'i‘}d A 18, (’
O__ 000000 Lt ereses
@ | o
Q 00000
© (00000
e O Please note: informal methods are
used in Year 3 hefore moving on
O Thzexdwnwhmmbwvshownmﬂw in Year 4
—~ place value grid. As there are more
& than 9 ones, 10 ones have heen crossed
O / b out and then 1 ten drawn to represent
O "4 the exchange (twice as two exchanges
O were required here).

Abways represent the larger numhber - it's
more efficient to- draw 16, 4 times as opposed
to 16 lots of 4.
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YEAR 4
MuJ.upLg,Z digit

Base 10 can still be used here to support the

childrenvs understanding of column
multiplication but as the numhers become

larger in multiplication or the amounts of
groups becomes higher, Base 10 hecomes less

efficient due to the amount of equipment and
number af exchanges needed.

Children to build on their understanding of
the grid method from Year 3 and use
manipulatives to support their understanding
af the model.

Muliply 2 digit rumbers by 1 digit

34 X5 =170

X| 30 H—
O (D."‘
;

! 4

QOC ~O

J 20 € O’)O
000

W

@
O
O
©
O

34 X5 =170

X| 30

51150

Short multiplication
Expanded method,

34 X5 =170

Column method

34 X5 =170
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30
5 Q

©
9

@@.@@

Expanded method

245 X 4 = 980

The counters should be used to support their

Muliply 3 digit numbers by 1 digit

245 X 4 = 980

X[200 [ %0 5
o0 | 0000 |po000
¢|88 | s223 (88888
00 | 0000 |90000
x[200] %0 5
o0
e | . © o
tlee | 000 S
o0 | ©09

245 X 4 = 980

X|2 00

t g oo

Column method

245 X 4 = 980
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YEAR 5 Short multiplication
Multiply,
numhbers up to 4 | 1023 X 3 = 3069 1023 X 3 = 3069 1023 X 3 = 3069
digits by a 1
digit number x[looo| O 20 3 X[1o00] O | 20 3 1.0 2 3
3 g o 1999 |[3|3000| o |60 | 1 ||ix 3
@ 00O 3 O 6 g
When multiplying 4 digit numbers, place tirnu:es,%lml Wm?i;
value counters are the hest manipulative to ltinli . g,rlds/scrgtheg/carb
use to support children in their understanding 0 onvthe use of the
af the formal written method. hod.
Multiply, Multiply 2 digits by 2 digits
numbers up to 4
digits by a 2 Area Model
digit numhber

TheammodsziLLhelpchiLdrmundmwnd,
links to finding the area of a rectangle.
Representations can use hoth place value
counters and Base 10 but due to the size of
the numbers, the children are likely to only
have counters as the physical resource.

The grid method matches the area
model as an initial written method,

b@ﬁomnwvmg,onwtkw}onnuiwm
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44 X 32 = 1408

- 00000000
@ -X-1-1- (S eTels
000000000
COeCOO0O00O
000000000
000000000
Multiphy 3 digits by 2 g

Children can continue to use the area model
when multiplying 3 digits by, 2 digits. Place
value counters hecome more efficient to- use
but Base 10 can be used to highlight the size

af numbhers.

Children can use a place volue grid to support
when multiplying by a multiple of 10, 100 or

1000.

44 X 32 = 1408

X 40 4

30| 1200 120

421X 23 = 9683

X 1400 | 20 1

20 8000 400 | 20

311200 160 | 3

Long ltiplicati

44 X 32 = 1408
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Multiply 4 digits by 2 digits
Example of how place value grids can be used | 2433 X 12 = 29196 2433 X 12 = 29196
to support 2000 X 10:
m | m [ w [ v MSM| [xT2000400]30[3 2*332__
e
2 | % | 9 | 9 | ho[20,0004000{300 |30 trsg b
m [ w [ v S 23130
> | o | o | o | o |l[2/4000 (800 60 |6 =136
YEAR 6 See ahove.
Multiply multi
digit numhers,
by 0.2 digit
numher
Obhjective CONCRETE PICTORIAL ABSTRACT
YEAR 3 Sharing with no exchange Children can draw a part-whole model
Divide 2 digit to represent their partitioning. It
numbers by, 1 When dividing larger numbers, children can provides a clear link with the concrete
digit use manipulatives that allow them to representation. Any children who are

partition into tens and ones. Base 10 and, particularly, efficient with their times,
place value counters can he used to share tables might prefer to- write the digit
numbers into equal groups. struight into the bar model. In this
case, they would write a 2 in each part
to represent 2 tens, then a 4 in each
part to represent 4 ones.
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48 + 2 = 24

Tens

Sharing with exchange

When dividing numhers involving exchange,
children can use Base 10 and place volue
counters to exchange one ten for ten ones.
Children should start with the equipment

48 +3 =16

Look at the divisor and partition the numhber
into two smaller numhers. (10X the divisor or
20X the divisor where appropriate)

48 + 2 = 24

|

@
IO

o0
o 0O

43

24 | 2%

Again, a part-whole model can he used,
to support the concrete representation.

In this case, flexible partitioning in a
part-whole model supports the method.

Children can choose to use a bar model
or place value grid.

48 + 2 - 24

40 +2 =20
8+2=4
48 + 2 = 24

48 + 3 =16

30+3 =10
18+3=6
48 +3 =16

No formal written methods are
used for division in Year 3.
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Children then need to share the tens and ones
into the bar model or place value grid,
starting with the tens. As the 18 cannot be
shared equally as 1 ten and 8 ones it needs to
be shared as 18 ones.

T lv =u "R & : Jl J
Tens Ones
00 00 For this question, as it is dividing by 3,
00 the bar model will need 3 parts/ the
place value grid will need 3 rows.
0000 e
00
0000
©0
Divide 2 digit Sharing with remainders No formal written method used,
numbers by, 1 Jor division in Year 3.
digit (with When dividing numbers with remainders,
remainders) children can use Base 10 and place volue

counters. Starting with the equipment outside
tkwplawvuwp,gnd,orbarmodel,wﬂl,
outside once the equal groups have been
made.
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65+3=21r2 65+3=21r2
55
5} 0 > PP 7@%‘ %
Q’_;):)\) H ©0 l’ oo |O
T Q
©
2 -1 65
o 63
}
o0 (’/Oi[(SI )Z \2
YEAR 4 Children to reinforce Year 3 division with Chlldxmusztkws}wrtdwwwnmwrwd,
Divide 2 digit opportunities to share with no exchange, and draw the dividend below to
and 3 digit exchange and remainders. (See abhove) support the grouping.
numhbers by 1
digit numhber It is important to be explicit about the Starting with the highest place value

different division structwres: sharing &
grouping.

When using the short division method,
duldrmu&@gmupmg, Stortmg/wwmﬂw

allows them to- make any necessary
exchanges. Language is important here.
Children should consider: ‘How many
groups of 3 tens can we make?’ and

‘How many groups of 3 ones can we
make?’

Children can choose to draw the
dividend as Base 10 or counters.
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2 digit + 1 digit (with remainders

45 + 4 =11 r1

Tens

HHIE

2 digit + 1 digit

84 +3=128

2 digit - 1 digit (with remainders

Short division

2 digit + 1 digit

84 +3 =28

2]g|

318 %4

2 digit + 1 digit (with remainders

45 + 4 =11 r1

4 |4 [r1
4[4 5
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3 digit + 1 digit
Base 10, place value counters or plain

counters can be used on a place value grid.

856 + 4 = 214

[ Hundreds

200¢ (o 5000

3 digit + 1 digit

3 digit + 1 digi
2 4
4 8 16
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YEAR 5 Short division,
Divide numhers

up to 4 digits. | 4 digit + 1 digit 4 digit + 1 digit 4 digit = 1 digit
by a1 digit

numhber 4892 + 4 = 1223 4892 + 4 = 1223

L

4892 + 4 =1223

Children should be encowruged to
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YEAR 6

Divide numhers

up to 4 digits
by a 2 digit

When children begin to divide up to 4-digits
by 2-digits, written methods become the most

- NS T tAurin

2. Dvide
3. Nultipty
4. Substracy

5. Dring it down
6 . wd beng it on back!

LUt mudbiples af the davesoe (ate pou gaing to do
>< rupcated addon ar partition and add?)

Children can write out multiples to
support their calculations. Listing

dition. or oG,

List the multiples of 24
Partitioning Repeated
20+4 =24 24

+ 24

40 + 8 =48 48
+ 24

60+12=72 72
+ 24

80 + 16 =96 96
+ 24

100 + 20 = 120 120

] lvisi

Dividing, 4-digit numbers by 2-

digit numbers

13032 + 24 = 543

543
1-24 2413032
4-48 "120 | |
3-72 103
4-96 96 |
5.120 72
6- 144 -72
7-168 00
8-192
9- 216

Dividing 4-digi hers by 2-

1000 + 34 =29 r14

0029

rid

34| 1000
-68

320

306

14

34

68
102
136
170
204
238
272
306
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ADDITION

Addends are the numhers added, and the result or the final answer we get after the process is called the sum.

14 + 6 = 20
N | A s

addends sum

SUBTRACTION

The minuend is the numhber from which another numher is to be subtructed.
The subtrahend is the numhber that will be subtructed from another.
| &

|18 = 4 =
/ \ Ne

minuend subtrahend

<

p=
X)

(
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MULTIPLICATION

2 X
/ \ L N

multiplicand

2 X
/ \ S

factor

DIVISION

The dividend is the numher you are dividing.
The divisor is the numhber you are dividing by.
The quotient is the amount each divisor receives i.e. the answer in most cases.

35+7=5
/ | N

dividend divisor quotient




