Gargrave CE (VC) Primary School
Maths Calculation Policy

Progression in Calculations



Concrete Pictorial Abstract
Addition

+ =signs and missing numbers 3
MENTAL 5 /Pﬂrt
Addingl (eg.7+1and1+7)
Doubles ofnumbersto 5
(eg 4+4) Adding2 (eg4+2and2+4) Eot
Numberbondsto 10 (eg8+2and2+8)
Alongside: Partitioning 2,3,4,5,6 and 10
Childrenneedto understand the concept of
equality before using the ‘=" sign. Calculations
should be written either side ofthe equality sign
so thatthesignis notjustinterpreted as ‘the
answer’.

2=1+1

2+3=4+1

Missingnumbers need to be placed inall
possible places.
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Counting_and Combining sets of Objects
Combining two sets of objects (aggregation)
which will progressontoadding onto aset
(augmentation)
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ntingon with

ingof . . .

(supported by models andimages).
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Start with the
bigger number
and partition
the smaller

number to
make 10.

Concrete Pictorial Abstract Addition

Concrete Pictorial Abstract Addition

Missingnumber problemse.g14+5=10+1] 32+[] +[1=100
35=1+01+5
MENTAL
Adding10,0,doubles, neardoubles, partitioning 7,8,9, bridging
(8+4) compensating (9+4 = 10+4-1). Look for patterns and use
partitioningand known additive facts. Partition into tens and
onesthen add and recombine/regroup/exchanging.
Itis valuable to use arange of representations (alsosee Y1).
Continue to use numberlinesto develop understanding of:
Countingonintensandones
23+12=23+10+2
=33+2
=35

+10 +2
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Partitioning and bridging through 1U.
The steps inaddition often bridge through a multiple of 10
e.g.Childrenshouldbe able to partition the 7 to relate adding the
2 and thenthe5.
8+7=15 gl

35 45—45

Adding9orllbyaddingl0andadjustingbyl
e.g..Add 9byadding 10and adjusting by 1
35+9=44

Towar Written Meth
Partitioning in different ways and recombine
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60+ 12 =72
Zh + 13 ’37
40+7+20+5= @
40+20+7 +5= @Gme
60+12=72 20+10= 30
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Missingnumber problems usinga range of equations
butwith appropriate, larger numbers.

MENTAL

Mentally partition into hundreds, tens, ones thenadd,
recombine/regroup with exchanging.

Partition into tens and ones

Partition both numbers and recombine.
Counton by partitioning the second numberonlye.g.
247 +125=247+100+20+5

=347+20 +5

=367+5

=372
Childrenneedto be secure adding multiplesof 100and
10 to anythree-digit numberincludingthose that are
not multiples of 10.

Towards a Written Method

Introduce expanded column addition modelled with
placevalue counters (Dienes could be used for those
who need a less abstract representation)

Y @ @ 88 200 + 40 + 7
® .. 100+20+5
@@ 300 + 60 +12 = 372
@
247
(2o} @ @ @@ +125
®e 12
@ 60
300
372
Leading to children understanding the exchange
betweentens and ones. )
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Some children maybeginto use aformal columnar
algorithm, initiallyintroduced alongside the expanded
method. The formalmethod should be seenas a more
streamlined version of the expanded method, not a new
method. 247




Concrete Pictorial Abstract Addition

Concrete Pictorial Abstract Addition

Concrete Pictorial Abstract Addition

Missing number/digit problems:

Mental methods Mentally partitioningthen
recombine/regroup including exchanging. Number
lines and bar models should continueto be used
to help with problem solving.

Written methods (progressing to 4-digits)
Expanded column addition modelled with place
value counters, progressingto calculations with 4-
digitnumbers.

o0 200+40+7
® 100+20+5
® :‘ @@ | 300+60+12=372
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Compact written method
Extend to nu mbe_rs with atleast fourdigits.
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Children should be able to make the choice of
reverting to expanded methods if experiencing any
difficulty.
Extend to up to two places ofdecimals (same number of
decimals places) and adding several numbers (with
different numbers of digits).
1
72.8
+54.6
127.4

Missing number/digitproblems:

Mental methods Mentally partitioning then
recombine/regroup including exchanging. Number lines
and bar models should continueto be used to help with
problem solving. Children should practisewith increasingly
largenumbers to aid fluency

e.g. 12462 +2300 = 14762

Written methods (progressing to more than 4-digits)

Progression should be when understanding of the
expanded method is secure, children will move on to the
formal columnar method for whole numbers and decimal
numbers as an efficientwritten algorithm.

111

172.83
+_54.68

227.51

Placevaluecounters can be used alongsidethe columnar
method to develop understanding of addition with decimal
numbers.

Missing number/digit problems:

Mental methods Mentally partitioning then
recombine/regroup including exchanging. Number
lines and bar models should continueto be used
to help with problem solving.

Written methods

Progressiontolarger numbers, aiming for both
conceptual understandingand procedural fluency
with columnar method to be secured.

Continue calculating with decimals, including
those with different numbers of decimal places
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Problem Solving
Teachers should ensurethat pupils havethe

opportunity to apply their knowledge ina variety
of contexts and problems (exploringcross
curricular links) to deepen their understanding.




Concrete Pictorial Abstract
Subtraction

Concrete Pictorial Abstract Subtraction

Concrete Pictorial Abstract Subtraction

Missing number problemse.g. 7=0-9; 20-0O
=9;15-9=0;,0-0=11;16-0=0O

MENTAL

Adding1, 2,doubling, bonds to 10, partitioning.

Use concrete objects and pictorial re presentations.

If appropriate, progress from using number lines
with everynumber shown to number lines with
signifiant numbers shown. Understand

subtraction as take-away:
00000 m
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Understand subtraction as finding the
difference:
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S Pencils

3 Erasers ?

The above model would be introduced with
concrete objects which children can move
(including cards with pictures) before
progressingto pictorial representation.

The use of other images is alsovaluablefor
modelling subtraction e.g. Numicon, bundles
of straws, Dienes apparatus, multi-link cubes,
bead strings

Missingnumber problemse.g.52-8=0; 0-20=25;22=0—-
21;6+0+3=11

MENTAL

Itis valuable to use a range of re presentations . Continue to use
number lines to model take-awayand difference. E.g.

25 27 37
-2 10
T +2
39 40 42

The linkbetween the two maybe supported byanimage like
this, with47 being taken awayfrom 72, leavingthe difference,
which is 25.

o Vi ¥

0 47 50 70 72

The barmodel should continue to be used, as well asimagesin
the context of measures.

Towards written methods

Recording addition and subtraction in expanded columns can
supportunderstanding ofthe quantity aspect of place value and
prepare for efficient written methods with larger numbers. The
numbers maybe represented with Dienes apparatus. E.g. 75-42

Ones

Liscis 13 years old. Her sister is 22 years okd,
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Missingnumber problemse.g. 0=43-27;145-0 =
138; 274—- 30 =0; 245 — 0 =195; 532 —200 = 0; 364 —
153 =0

Mental Numberlines, bar model should continue to be
usedto helpwith problem solving Children should make
choices about whether to use complementary addition
orcounting back, depending onthe numbersinvolved.

Written methods (progressing to 3-digits)

Introduce expanded column s ubtraction with no
decomposition, modelled with place value counters
(Dienes couldbe usedforthose whoneeda less
abstract representation)
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Forsome children thiswill lead to exchanging, modelled
using place value counters (or Dienes).
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A numberlineandexpanded column method maybe
comparednextto eachother.

Some children maybeginto use a formal columnar
algorithm, initiallyintroduced alongside the expanded
method. The formalmethod should be seenas a more
streamlined version of the expanded method, not a new
method.



../Hyperlinks/Subtraction counters.pptx
../Hyperlinks/Subtraction exchanging.pptx
../Hyperlinks/Bar model for subtraction.pptx
../Hyperlinks/Subtraction models.pptx
../Hyperlinks/difference and take away on a number line.ppt

Concrete Pictorial Abstract Subtraction

Concrete Pictorial Abstract Subtraction

Concrete Pictorial Subtraction

Missing number/digitproblems: 456 + o =710;
107 +60=200;60+ 99 + 0 =340;200-90-80=
0;225-0=150;0-25=67;3450-1000=0; O -
2000= 1900

Mental Apply what they know usinginverse.
Doubling, bonds, partitioning. Number lines and
bar models should continueto be usedto help
with problem solving.

Written methods (progressing to 4-digits
Expanded column subtraction with decomposition,
modelled with placevaluecounters, progressing
to calculations with 4-digitnumbers.

o o |0,°
W (% .
Ll |® 200 302
l Ll 1-100 10 4

100 10 8

If understanding of the expanded method is
secure, children will moveon to the formal
method of decomposition, whichagaincanbe
initially modelled with placevalue counters.

e o |0,°
o % o

@) 2 1
¢ 232
-114
118

—
PP SE—
—

Missing number/digitproblems:6.45=6 + 0.4 +0; 119-0
=86;1 000000 - 0 =999 000; 600000 + 0+ 1000=671
000;12 462-2300=nO

Mental methods Number lines and bar models should
continue to be used to help with problem solving.
Written methods (progressing to more than 4-digits)
When understanding of the expanded method is secure,
children will move on to the formal method of
decomposition, which canbe initially modelled with place
value counters.
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Progress to calculating with decimals, including those with
different numbers of decimal places.

Missing number/digit problems: o and # each
standfor a different number. #=34. #+#=0+0
+ #. Whatis the valueof o? Whatif# = 28? Whatif
#=21

10 000000 =9 000 100+ O
7-2x3=0;(7-2)x3=0;(0-2)x3=15

Mental methods Number lines and bar models
should continueto be used to help with problem
solving.

Written methods

As year 5, progressingto larger numbers, aiming
for both conceptual understandingand procedural
fluency with decomposition to be secured.

Teachers may alsochoosetointroduce children to
other efficientwritten layouts which help develop
conceptual understanding. For example:

326
-148
-2

Continue calculating with decimals, including
those with different numbers of decimal places.




Concrete Pictorial Abstract Division

Concrete Pictorial Abstract Division

Concrete Pictorial Abstract Division

Children must have secure counting skills- beingable
to confidentlycountin 2s,5sand 10s.
Childrenshould be given opportunities to reason
aboutwhattheynoticeinnumber patterns.

Mental methods

Applyinginverse of year group multiplication facts
Group AND share small quantities- understanding the
difference between the two concepts.

Sharing

Develops importance of one-to-one correspondence.

I5+5=3

|5 shared between 5

Childrenshould be taught to share usingconcrete
apparatus.

Grouping

Childrenshould applytheircountingskillsto develop
some understandingof grouping.

— T, B 3 12
I-/. How many 3s H‘*I I5
__in 15¢ A
— g
Use of arrays as a pictorialrepresentation for division.
15+3 =5There are5groups of 3.

15+5=3There are3 groups of 5.

i

Childrenshould be able to find %2 and % and simple
fractions of objects, numbers and quantities.

15+ 3=5

+ =signs and missing numbers

6+2=10] [l=6+2
6+[1=3 3=6+10]
[1+2=3 3=[1+2
J+v=3 3=0+V

Mental methods
Applyinginverse of year group multiplication facts.

Know andunderstandsharingand grouping-introducingchildren
to the +sign.

Childrenshould continue to use groupingand s haring for division
using practical apparatus, arrays and pictorial representations.

Grouping using a numberline

Group from zero in jumps of the divisorto find our ‘howmany
groupsof3aretherein15?’.

15 + 3=5
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Continue work onarrays. Support children to understand how
multiplication and division are inverse. Look at an array—what do
you see?

+ =signs and missing numbers

Continue using arange ofequations asinyear2 but
with appropriate numbers.

Mental methods

Applying inverse of year group multiplication facts.
Understandingre peated subtraction to find how many
groupsofanumberareinthe whole.

Grouping
How manyé6’sarein 30?

30 +6 can be modelledas:

+B +B +6 +6 +6

Becomingmore efficient using a numberline

Childrenneedto be able to partitonthe dividend in

different ways. {\

48+4=12

/IO groh 2 groups

B FN

10 groups

2 groups

Sharing—49shared between 4. How manyleft over?
Grouping—How many4s make 49. Howmanyare left
over?

Place value counters can be used to support children
applytheirknowledge ofgrouping.

Forexample:

60 +10 = How manygroups of 10in60?

600 + 100 = How manygroups of 100in 600?




Concrete Pictorial Abstract Division Concrete Pictorial Abstract Division

Concrete Pictorial Abstract Division

+ =signs and missing numbers
Continue using arange ofequations asinyear 3 but with appropriate numbers.

Sharing, Grouping and using a number line

Childrenwill continue to explore division as s haring and grouping, and to represent calculations ona number line untilthey
have a secure understanding. Children should progressintheir use of written division calculations:

* Usingtablesfacts withwhichtheyare fluent

* Experiendnga logical progression in the numbers they use, for example:

1. Dividendjustover 10xthe divisor,e.g.84 +7

2. Dividendjustover10xthe divisor when the divisorisateennumber, e.g. 173 + 15 (learningsensible strategies for

calculations suchas 102 +17) Jottings
3. Dividendover100xthe divisor, e.g. 840 +7 e.g.840 +7=120 7x100 =700
4. Dividendover20xthe divisor,e.g. 168 +7 7x10 = 70
All of the above stages should include calculations 7% 20 = 140

with remainders as well as without.

Remainders should be interpreted according

to the context. (i.e. rounded up ordownto relate
to the answerto the problem)

ﬂ)b grrt;m 20 gr(%
0

700 840

Formal Written Methods
Formal short division should onlybe introduced once
children have a good understandingof division, its links

Formal Written Methods
Continued as shown inYear 4, leading to the effident use of a
formal method. The language of groupingto be used.

with multiplicationandtheidea of ‘chunkingup’ to find E.g.1435+6
a target number (see use of numberlinesabove)
Shortdivision to be modelled for understanding using
placevalue counters as shown below. Calculations with
2 and 3-digitdividends. E.g. fig 1
H H ;
HiTi{U]i !
H H F
q i1
5| L2

Childrenbeginto practically develop their understanding of how
express the remainderas a decimal ora fraction. Ensure practical
understanding allows children to work through this (e.g. what
could I do withthis remaining 1? How could | share this between
6 as well?)

+ =signs and missing numbers
Continue using a range ofequations but with
appropriate numbers

Sharing and Grouping and using a number line
Childrenwill continue to explore division as sharing and
grouping, and to represent calculations ona number
line as appropriate.

Quotients should be expressed as decimals and
fractions

Formal Written Methods — long and short division
E.g. 1504 + 8

E.g.2364 +15

Challenge children to convert
remainders into fractions e.g.

0-4=T%
20+4=7%
%=025
20+4=7.25
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Concrete Pictorial Abstract Multiplication

Concrete Pictorial Abstract Multiplication

Concrete Pictorial Abstract Multiplication

Understand multiplicationis related to doubling
and combing groups of the same size (repeated
addition)

Mental methods — count in equal groups
Washingline, and other practical resources for
counting. Concrete objects. Numicon; bundles of
straws, bead strings

-‘-\-'f‘ L | -
't{"'iﬁ.ﬂ’f _: 1+2+2+2+2=10
- ) 1%5=10
= “ 3 masuipesd by §
& pairs
- et - - - % hiops of 2
¢ 1 H i i

5+5+5+5+5+5=30
5x6=30

5 multiplied by 6

6 groups of 5

6 hops of 5

Problem solving with concrete objects (including
money and measures

Use cuissenaireand bar method to develop the
vocabularyrelatingto ‘times’ —
Pick upfive, 4 times

Use arrays to understand multiplication can be
done inanyorder (commutative)

0000 +x2=8 2 hops of 4
0000 _f___:_____h -
2x4-8 o~
00 2x4-8 3 2 2 2
gg 4 hops of 2
o0
4x2=8

Expressing multiplicationas a number sentence usingx
Using understanding ofthe inverse and practical resources to
solve missing number problems.

Mental methods —Multiplyingnumbers by 2, additionof1,2,3

digit numbers. Counting forwards and backwards in multiplesof
numbers.

7x2=0) 0=2x7
7x[1=14 14=11x7
x2=14 14=2x[]
Ox(O=14 14=00x0O

Develop understanding of multiplication using arrayand number
lines . Include multiplications notinthe 2,50r 10times tables.

Beginto develop understanding of multiplication as scaling (3

(
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g3
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Doubling numbersupto 10+ 10
Link with understanding scaling
Using known doublesto workout
double 2d numbers

(double 15=double 10+ double 5)

double 4is 8
4x2=8

Use jottings to develop an understanding of doublingtwo digit

numbers. Link arrays to area of rectangles.
H-' Takim
B xh=
/ \
W= Bxhe
Altogether X6
Ix2 x2

20 12

Missingnumber problems

Continue with arange ofequations but with
appropriate numbers.

Mental methods

Doubling 2 digit numbers using partitioning

Relate repeated addition to multiplicative facts. Use
reasoning strategiesbased onknown facts eg 6x4 is 5x4
add onemore group of 4. Instant recall. Use knowledge
of multiplication facts to increase number sizes.

Demonstrating multiplication on a numberline —
jumpingin larger groups of amounts

13 x4 =10groups 4=3groupsof4
Written methods

Developing written methods using understanding of
visualimages

10 | 8
O 000C0O0CO0OO0CO0OCO0ODOOOCOO0ODOCOOOQO
3 ccooBpoocoojcooc @dooo
©O0oO0O0DO0COCODOOODOCO00O0O0O

Developontothe grid method
10 8

3 30 24

Give children opportunitiesforchildren to explore this
and deepenunderstanding using Dienes apparatus and
placevalue counters [ 10 3

18x3 = 4

4 rows

x| 10 | 8"

3 ‘30 ‘24

30 +24 =54
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Concrete Pictorial Abstract Multiplication

Continue with a range of equations but with
appropriatenumbers. Alsoinclude equations with
missingdigits

[12x5=160

Mental methods

Counting in multiples of6, 7,9, 25 and 1000, and
steps of 1/100. Use knowledge of multiplication
facts to increase number size.

Solving practical problems where children need to
scaleup.Relate to known number facts. (e.g. how
tall would a 25cm sunflower be ifit grew 6 times
taller?)

Weritten methods (progressing to3d x 2d)

Children to embed and deepen their
understanding of the grid method to multiply up
2d x 2d. Ensure this is still linked back to their
understanding of arrays and placevalue counters.

10 8

o000 0COCO0CCOCQCOOOD0OOC0OQO
00000 0CODOCOOOOOCODOCOOOO
coo0o0c0co0000C0O0ooc00000
10 oo0co0oco0o0COCOOCOOOCODCOOQ@O
cocoe0goo0oooooogs o000
ocooiﬂ'ﬂoooooocﬁﬂoooc
oo oco0o0c00COOCOOOCOCOPQ@O
0000 QOCO0C0COCQCO0OO0O0O0OOQOO0
000 0CO0O0OCODOCOOCOOOCODOCOOO
cocooococcocloocccoee
000 0CO0O0OO0ODO0COOOOO0OCODO0COOO
3 occoo@PococoojcooPfoooo
000 CcCO0O0COOCOOCOOOCODCOOQ@O

10 8

10 100 80

3 30 24

Continue with a range of equations but with appropriate
numbers. Alsoinclude equations with missingdigits

Mental methods
X by 10, 100, 1000 using moving digits ITP. Use knowledge

of multiplication factstoincrease number size.

Use practical resources and jottings to explore equivalent
statements (e.g. 4 x35=2x2x 35)

Recall of prime numbers up 19 and identify prime numbers
up to 100 (with reasoning)

Solving practical problems where children need to scale
up. Relate to known number facts.

Identify factor pairs for numbers
Written methods (progressing to 4d x 2d)
Long multiplication using placevalue counters

Children to explore how the grid method supports an
understanding of long multiplication (for 2d x 2d)

10 8 18

x| 13

10 100 80 1.8/0
5 4

3 30 24 23 4

Continue with a range of equations but with
appropriatenumbers. Alsoinclude equations with
missingdigits

Mental methods

Identifying common factors and multiples of given
numbers. Solving practical problems where
children need to scaleup.Relate to known
number facts.Instantrecall for efficiency.

Written methods

Continue to refine and deepen understandingof
written methods includingfluency for usinglong
multiplication

1342
Xx 18
13420
10736
24156

32
x 24
& (dx2)
120 (4 x 30)
40 (20x2)

600 (20 x 30)
768




