Gretton
Primary School

Working together to be our very best

This progression sets out the strategies used at Gretton Primary School to develop understanding and proficiency in calculation skills (addition, subtraction, multiplication and division). Staff
use manipulatives, pictorial representations and abstract form to develop calculation skills throughout the school and children are encouraged to use manipulatives and pictorial
representations, not only to support them in calculating, but also to explain and demonstrate their understanding of mathematical concepts. Because of its progressive nature, it may be
necessary to refer back to and use strategies from previous points in the progression to recap previous learning, ensure children are ready to progress or close gaps in learning.
This calculation progression document aims to:

e  Provide clarity on the different variations we use to teach calculation.

e Ensure consistency between classes to support children’s learning.

e Help children to develop deep understanding of calculation methods.
Support parents/carers in understanding the methods we use in school to teach the children and provide consistency when they support their children with home

learning/homework.
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Add two 2-digit numbers

to 100.

At this stage, encourage
children to use the formal
column method when
calculating alongside dienes or
place value counters. Children
can also use a blank number
line but be encouraged to make
jumps of 10 to become more
efficient.
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38
+23
61

1

(38+23=61

Skills

Overview

Addition

Concrete = Pictorial > Abstract

Add numbers with up

to 3-digits.

Dienes and place value
counters are the most effective
manipulatives when adding
numbers with up to 3 digits.
Ensure that children write out
their calculation alongside any
concrete resources so that they
can see the links to the written
column method.
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| 265+164=429 |
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Add numbers with up to 4-
digits.

Dienes and place value
counters are the most effective
manipulatives when adding
numbers with up to 4-digits.
Ensure that children write out
their calculation alongside any
concrete resources so that they
can see the links to the written
column method.

Hundreds
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+2 148
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| 1,378+ 2,148 =3,526 |

Add numbers with more than 4-
digits

Place value counters or plain
counters on a place value grid
are the most effective concrete
resources when adding digits of
more than 4 digits. At this stage
the children should be
encouraged to work in the
abstract, using the column
method to add larger numbers
efficiently.

| 104,328 ‘ 61731 ‘

| 104,328 |‘

?
61731 J

| 104,328 + 61,731= 166,059 |

Skills

Overview

Addition

Concrete = Pictorial = Abstract
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Place value counters on a place
value grid are the most 3 65

effective manipulatives when i T )
adding decimals with 1, 2 and 3 @ ( °°° | 365 | ‘ + 2_4‘]
i =% 6.06
© | 2a ]

decimal places. Ensure children
have experience of adding O

Add numbers withupto 3
decimal places

decimals with a variety of
decimal places. This includes — 365 241 s !
putting this into context when - 3 [ 3.65+2.41=6.06 J
adding money and other
measures.
7
3 § Calculations involving fractions needs to be considered further. Currently, adapt the manipulatives and methods detailed for adding decimals and consider when converting to decimals may be
< ‘g appropriate for calculating.
-
© .
= S Subtraction
v Concrete -> Pictorial = Abstract
£ Part-whole models, bar
K-
'§ models, ten frames and
o number shapes support . . . . O o
5 S
2 partitioning. Ten frames, P O O
. —m—" ) () S—
g . number tracks, single bar A /3/
£s models and bead strings
;g“ support reduction. Bar First Then Mow
- models, including single and :
F double bar models can @ 0eee oeee 1 8 g 110 7—3=4
s support finding the
A difference.
e @00
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Skills

Overview

Subtraction

Concrete = Pictorial > Abstract

Subtract 1 and 2-digit numbers

within 20.

When subtracting one digit
numbers that cross 10, it is
important to highlight the
importance of ten ones
equalling one ten. Children
should be encouraged to find
the number bond to 10 then
partitioning the subtracted
number. Ten frames, number
shapes and number lines are
particularly useful for this.
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Subtract 1 and 2-digit

numbers to 100.

At this stage, encourage the
children to use the formal
column method when
calculating alongside dienes
or place value counters.
Children can also use a blank
number line to count on to
find the difference.
Encourage them to jump to
multiples of 10 to become
more efficient.
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encouraged to work in the
abstract, using column
method to subtract larger
numbers efficiently.

-
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g g| subtracting numbers with up . . | " syrys ngg 00 0@@@ | 273 | ! — 273
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£ET . ) )
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29 "Moo ~= B [ 435 \
5 = alongside any concrete . /
g resources so they can see the "I‘"/ e
§ links to the written column 273 - 5 > [ 435 — 273 =262 J

method. !
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2 S Subtraction

v Concrete > Pictorial > Abstract

, Dienes and place value 31
E counters are the most T T = 4;’?57 @ 4357
2 effective manipulatives when Ipsusenda | Honheds i i : : i ! /

n subtracting numbers with up ‘. HEW | 5 ,,; T 020 000 / BE %gg@ | 2,735 1 ? ‘ — 2735
2 £| to4-digits. Ensure children “ il LOQQQ @ ° 1622
§ %" write out their calculation 3 EEZE oD

2 . Ly | 4357 |
= alongside any concrete ... ()
g resources so they can see the || ‘
L links to the written column y ? [ 4357 — 2,735 =1,622 ]
2 method.

Place value counters on a 294382

= place value grid are the most I
= focti N 294382 ST

> 4| effective concrete resource | 182501 | ? | [ a3 8|2
@ ©| when subtracting numbers =1
2 & . o - gl2|56|0

€ | with more than 4-digits. At @ °

S ®© . . 1 1 ] a 1
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294,382 — 182,501 = 111,881 ‘
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Subtract numbers withup to 3

decimal places.

Place value counters on a
place value grid are the most
effective concrete resource
when subtracting numbers
with 1, 2 and 3 decimal
places. Ensure children have
experience of subtracting
decimals with a variety of
decimal places. This includes
putting this into context
when subtracting money and
other measures.

Hurdredths

Ones @
Q000>

N
L4
9

4 1

543

2

273 | 543-27=273 |

Subtract
fraction

Calculations involving fractions needs to be considered further. Currently, adapt the manipulatives and methods detailed for subtracting decimals and consider when converting to decimals may be

appropriate for calculating.
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Multiplication
Concrete = Pictorial 2> Abstract

Overview

Skills

‘. I‘ o 012 3 % 5 &7 8 % PNMEB®SEHWTEDW
Children represent multiplication as ® L ® ®
0000e ;

repeated addition in many ways. In OO@ ODO OOO O@O 5454+54+5=20
o o/\e o/\¢ o/\¢ o 4%5=20

Year 1, children use concrete and
00000 5% 4 =20

pictorial representations to solve
problems. They are not expected to DGDDD
record multiplication formally. In @Q@Q@

0000

> 00000

Year 2, children are introduced to the
00000

Solve 1 step problems using
multiplication

multiplication symbol. DDDDD
COOO0

2 H|T | O
E _ _ S N H|T|o

,'.> Teachers may decide to first look at Jentaesasest — o Children ) 3 4
2 the expanded column method before i | 000000 d |

g moving onto the short multiplication laansasssssl gl ; raw x 5 " 5
€5 method. The place value counters = | mued 2000000 counters 2| 0| Bxa)

2 -g should bfe used to support the Foemaeeeee] | annn D0E oooo into grids 17 |% | o ledee 1 20
£ 2 understanding of the method rather e - : - for a

B than supporting the multiplication, as ﬁ | puny ! : . . BEAE: 1 2

~ . : - pictorial LN I Bl

> children should use times table rrrerrTTY

2 knowledge. method.

E

B 34x5=170 |
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[72) . . .

= Overview Multiplication

» Concrete > Pictorial > Abstract
- When moving to 3-digit by 1-digit
] multiplication, encourage children to ik T | Children
©w ] —
o . move towards the short formal . . Smm || [ emen. d H
2 ¢ i raw
€ o method. Dienes and place value 1
H 'E counters continue to support the . . — = counters 2
® 2 understanding of the written . . ey | ey into grids
E Eﬂ method. Limit the number of the . . —_— for a 5
> exchanges needed in the questions S| [ eeew . . _
E' - and move children away from o] pictorial 1 [ 245 x 4 = 980}
§ resources when multiplying larger . method.

numbers.
" When multiplying 4-digit numbers, .
g y place value counters are the best Children : -
€ o manipulative to use to support draw |
2 'E children in their understanding of the counters 1
:Eo 2 formal written method. If children int id
3 Eﬂ are multiplying larger numbers and Into grias
_: '3 struggling with their times tables, ‘f0|' a 5
'._; z el.wcourag? the use of multiplication plctorlal : [ 1,825 X 3= 5,478 J
s grids so children can focus on the use method.
of the written method.
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ti When multiplying multi-digit number = ] HlT
o by 2-digits, use the area model to Children % | 20 2 = . i
g “ help children understand the size of O o o draw 30 |600| &0 i
] the numbers they are using. This links O counters * 3
s 2 .
c E to finding the area of a rectangle by O @ o O O into erids 1 20 2 2
:E,, 2 finding the space covered by dienes. 30 O 0 o O O g T 6 T " T
2 B The grid method matches the area | fora
z ° model as an initial written method O 0 o O O pictorial W . all
=] before moving on to the formal method. [ - J
g written multiplication method. E °| O O o o 22 X 31=682
| m
m . .o Ll
2 Overview Multiplication
i Concrete - Pictorial = Abstract
Children can continue to use the area : Children T|H|T|o|
- model when multiplying 3-digits by 2- e e O O O oooo draw 2| 5| a
WD digits. Place value counters become 1 T= |
T & 81 more efficient to use but dienes can 0o 4 ©00 OOOO counters L o
2223 () (- N -] OQQOOOO . . ale|s x 200 30 4
2z o -g be used to highlight the size of the 0O@® 000 EOOOO into grids
59 2 numbers. Encourage children to \ for a 17 10|20 30 | 6000 | s00 120
g g move towards the formal written o e ° O O O ‘ooo pictorial 74|88 2 400 60 8
< method, seeing the links with the | f
grid method. 000 000000 method. | 234x32=-7488 |
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TTh Th H T 0]
When multiplying 4-digits by 2-digits,

children should be confident in the 2|7 |39
written method. If they are still

struggling with times tables, provide

multiplication grids to support when

they are focussing on the use of the E 5 |3 7
method. Consider where exchanged 54|72 |8|o0
digits are placed and make sure this ! !

is consistent. 716 |6

12,739 % 28 = 76,692 |

Multiply 4-digit numbers by 2-digit
numbers
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matches the pictorial representation.

“ « s e
= Overview Division
n Concrete -> Pictorial > Abstract
. 00000
g Children solve problems by sharing . ‘ . . ‘
5 . into equal groups. In Year 1, children = s
g_ .g use concrete and pictorial /,. f.\ . /.\ —. . . . . . 20 - 5 = 4
o tations to sol blems. | | \
g2 representations to solve problems W' ( \ . . . . . There are 20 apples altogether.
1] The / PP
D wo y are not expected to record \ . \
o & o . y , o 20 They are shared equally between 5 bags.
sz division formally. In Year 2, children How many apples are in each bag?
g s are introduced to the division . il .
; o OO
" Children solve problems by grouping
£ and counting the number of groups. @
2w Grouping encourages children to OCICIoIO 0009 2 ) .
g_ -i count in multiples and links to COOOO 00000 O - 5 — 4
g g repe.ated subtraction on a number @ eeee e 00000 There are 20 apples altogether.
" . line. Th_ey can use concrete  ICOIOIOO! 00000 ‘¢ v/ Y\ ¥\ o They are put in bags of 5.
5 g representations in flxed.groups such TN W -\ How many bags are there?
g 3 as number shapes, which helps to T S . L e AL T
E show the link between multiplication
and division.
= When dividing larger numbers,
%" ° children can use manipulatives that
1 c age .
< . allow them to partition into tens and
2 ‘é go ones. Dienes and place value
T counters can all be used to share L 48 +-2=24 J
E 2 % numbers into equal groups. Part-
3 § whole models can provide children
:g € with a clear written method that
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= Overview Division
n Concrete -> Pictorial > Abstract
o 8D When dividing numbers involving an . =
= C T errrererTS L1} W
%" ) exchange, children can use dienes T D seaas \(_“,’h“:\ ’ gggggg
- 8 and place value counters to exchange Tens | e i [ |
) one ten for ten ones. Children should T sme i)
( 000
= O s .
8 S start with the equipment outside the e P~ 000 L 52 T 4 —_ 13 J
E H place value grid before sharing the = | : : R SR,
8 g tens and ones equally between the e ok © 000 10 3 5 | ” | 5 | 5
> 'E rows. Flexible partitioning in the part e amn (=] 000 10+3=13 S I I
a 2 whole model supports this method. T
53
1
When divding numbers with
remainders, children can use dienes
and place value counters to exchange 0000000
. o 00000
one ten for ten ones. Starting with |

the equipment outside the place
value grid will highlight remainders,
as they will be left outside the grid
once the equal groups have been
made. Flexible partitioning in part-
whole models supports this method.

Divide 2-digit by 1-digit numbers
with remainders

lazezsczsar) LR &}
[aeaasenzas] LN
[1esaannans ] LN

o | ©00
e olo
@ 00 -

© | 000 4| (12 o

10 il
3

53+4=132r1
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Divide 2-digits by 1-digit
numbers by grouping.

When using the short division
method, children use grouping.
Starting with the largest place value,
they group the divisor. Language is
important here. Children should
consider ‘How many groups of 4 tens
can we make? How many groups of 4
ones can we make?’ Remainders can
also be seen as they are left
ungrouped.

e

Children draw counters into grids for a
pictorial method.

Skills

Overview

Division
Concrete = Pictorial = Abstract

Divide 3-digit by 1-digit numbers by sharing.

Children can continue to use place
value counters to share 3-digit
numbers into equal groups. Children
should start with the equipment
outside the place value grid before
sharing the hundreds, tens and ones
equally between the rows. This
method can also help to highlight
remainders. Flexible partitioning in
part-whole models supports this
method.

844+ 4:=211

| 856 = 4 =214
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Children can continue to use

;%" _léb grouping to support their 2 1 4
- §' understanding of short division when
Z 2 ividi -digi digi . . . . . 1
2 & | dividinga3-digit number by a 1-digit Children draw counters into grids for a pictorial 4 1815 |6
w3 number. Place value counters can be hod
:’-_' g used on a place value grid to support method.
L] -E this understanding. Children can also
:g 3 draw their own counters and group 856 +-4=214
through a more pictorial method.

2 . Division

= Overview : )

v Concrete = Pictorial = Abstract

Th

5w i e el
° 5 Place value counters can be used on
} E a place value grid to support children ) . . ) . 1 ]
=2 to divide 4-digit numbers by 1-digit Children draw counters into grids for a pictorial 218|155 |'2
%’ g numbers. Children can also draw method. ) ' )
: g their own counters and group them
2 L
:g g through a pictorial method. [ 8,532 . 2 — 4,266
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When children begin to divide up to
4-digit numbers by 2-digits, written
methods become the most accurate
as concrete and pictorial
representations become less
effective. Children can write out
multiples to support their
calculations with larger remainders.
Children will also solve problems with
remainders where the quotient can
be rounded as appropriate.

Divide up to 4 digit by 2-digit numbers.

432+12=136 |

15

30

75

S0 105 | 120 | 135

150

LS

7335+ 15 = 489

-

A
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“ « s e

= Overview Division

x

n Concrete > Pictorial > Abstract
c Rx1=12
9 | Sulib 12x2=24
: i
5 -[slelo] " 2x=%  [432+12=36 |
S 7|2 (x6) 12x6=72 =
) aﬂ; Children can also divide by 2-digits - 72 g x ;=g‘é

X =

] 'g using long division. Children can 0 12 x7=108
2 g write out multiples to support their 12 x 10 = 120
-_%" o calculations with larger remainders.
] Children will solve problems with bl Il A 1x15=15
2 g remainders where the quotient can il I A 3% 15=30
w = . - 6|00 0](x40C
E E be rounded as appropriate. [ 2335 + 15 489 J et 31x15=45
g ’ * e "7 12000 ey 4x1=60
< TR 5x15=75
:'g _ 1] 35| xe 10x15=150
[=] 0

24|12 1%15=15

115)13(7(2 2x15=30

( N -13|lolo 3x15=45
When a remainder is left at the end ;‘3?2 +15=24r2 ) 712 4%15=60
of a calculation, children can either ~ slo 5x15=75
leave it as a remainder or convert it 121 10 x15=150

to a fraction. This will depend on the
context of the question. Children can

also answer the questions where the

Divide numbers by 3-digits using long division
with remainders

quotient needs to be rounded 1/5(3 i ; ’
according to the context. -lslolo A 4
372+15=24% ]
7]2 5
= 6 0
112
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