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This policy has been written in accordance with the National Curriculum 2014 and to support the three main aims of
fluency, mathematical reasoning and problem solving. It is designed to provide pupils with a consistent and fluent
progression of learning when using the four main operations.

The calculation policy is organised according to age related expectations as set out in the National Curriculum 2014,
however it is vital that pupils are taught according to the stage that they are currently working at, moving on when
they are secure. Decisions about when to progress should always be based on the security of pupils’ understanding.
Pupils who grasp concepts rapidly should be challenged through being offered rich and sophisticated problems be-
fore any acceleration through new content. Those who are not sufficiently fluent with earlier concepts should con-
solidate their understanding, through additional practice, before moving on.

It is important that any type of calculation is given a real life context or problem solving approach to help build
children's understanding of the purpose of calculations, and to help them recognise when to use certain operations
and methods when faced with problems. The priority in every maths lesson and the importance of
teaching maths across the curriculum is to allow the children to use and apply their calculation skills.
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Pedagogical Approaches

The aims of the curriculum for mathematics at St John Bosco:

« Developing pupils' understanding of number and place value is essential and should be explored daily.

«  The strategies chosen should aim to develop pupils' conceptual understanding of calculation.

« Models, images and resources (representations) should be used throughout all key stages.

«  Pupils should be encouraged to develop independence, and to select and use resources to support their learning.
«  Practical activities should be a regular feature of maths lessons.

. Activities should be differentiated to suit the needs of the pupils.

«  Opportunities to work within mixed ability groups should be explored.

- It is more effective to provide pupils with one question to practise the same skill rather than lots of different
questions.

«  Solving problems should be integral to the maths curriculum.

«  Pupils should be encouraged to take risks, make mistakes, and learn from their experiences.
«  Teachers will explore misconceptions with pupils in order to deepen their understanding.
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What does fluency, reasoning and problem solving look like in solving calculation questions?

These are the three aims from the 2014 Mathematics National Curriculum which are to ensure all pupils:

. become fluent in the fundamentals of mathematics, through varied and frequent practice with increasingly com-
plex problems over time, so that pupils develop conceptual understanding and the ability to recall and apply
knowledge rapidly and accurately

- reason mathematically by following a line of enquiry, conjecturing relationships and generalisations, and develop-
ing an argument, justification or proof using mathematical language

- can solve problems by applying their mathematics to a variety of routine and non-routine problems with increas-
ing sophistication, including breaking down problems into a series of simpler steps and persevering in seeking so-
lutions.

The 2014 mathematics curriculum states that ‘Mathematics is an interconnected subject in which pupils need to be
able to move fluently between representations of mathematical ideas... (all) pupils should make rich connections
across mathematical ideas to develop fluency, mathematical reasoning and competence in solving increasingly sophis-
ticated problems.’




Fluency, Reasoning and
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Examples of fluency, reasoning and problem solving:
8 x5 =40

Starting with this problem, pupils who demonstrate good fluency, reasoning and problem solving skills are able to use
this fact to create others such as:

5x8=40 8x5=20x2 5x8=(5x10)- (5 x2)
40+-5=8 (2x4)x5=10x 4 08x05=04
40-8=5 16 x 2.5 =40 5bx8=10x4

8 x 50 = 400 40x825 23xJ25=40=8x5

80 x 50 = 4000 5x8=8+8+8+8+8 40=8x5H




External representations permit
us to talk about mathematical
relations and meaning.
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How we represent an idea
in maths is part of the key

process by which we devel-
op understanding and give
meaning to that idea.
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At St John Bosco, we use a variety of concrete,
pictorial and abstract representations for num-
‘ bers and calculations. Pupils should have an op-

| portunity to manipulate and experience a variety
of models, images, and resources to enable them
to choose the most suitable representation for
each calculation. In the picture you can see some
examples of models, images and resources: ar-
row cards, bead strings, counters, dice, dienes,
digit cards, multilink, number fans, number lines,

nﬂTﬂlHlHlHIUHHlﬂf‘

wmmmmm number tracks, numicon, place value cards, 100
IO b square, sorting objects etc.
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*Read, write and interpret mathematical statements using symbols +, -, =

*Represent and use number bonds and related addition facts within 20

+Add one digit and two-digit numbers up to 20, including zero.

*Solve one-step problems using concrete objects and pictorial representations, and missing
number problems suchas 7 = -9

«Given a number, identify (and use the language) one more

suolle|najed
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«Begin to compare (what's the same/different?) for commutative sumse.g347=7+3
«Memorise and reason with number bonds to 10 & 20 in several forms
+Add using objects, Numicon, cubes etc and number lines and tracks

Q . ; 0ddq

a S |*Check with everyday objects ™ b

= =3

o 7 |*Ensure pre-calculation steps are understood, including:

g' Z Counting objects (including solving simple concrete problems) e © ©

eConservation of number:

*Recognise place value in numbers beyond 20 |, , , ., _
*Counting as reciting and as enumerating il

o5




Year 1 Addition
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Use a range of concrete and pictorial representations, including:

(=or o> P> Peofa Rl R )

O o O B B0 OB
W¥hich line has most money?
Foner much more?
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&+ =10

Number tracks

Bead strings

NMumber lines

& § @

COaD +O@

fome more]

Real everyday objects
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Combine and increase numbers, counting forwards and backwards.
Develop the concept of addition and subtraction and ... use these operations flexibly.
Discuss and solfve problems in familiar practical contexts, including using quantities

between, difference between, more than and less than.

Compare, describe and solve practical f[measure] problems e.g. longer, more than, heavier than
Problems terminology should include: put together, add, altogether, total, take away, distance




Year 2 Addition
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Add numbers using concrete objects, pictorial representations, and mentally, including:

+ a two-digit number and ones

* a two-digit number and tens

+ two two-digit numbers

+ adding three one-digit numbers

17+2=19 12+4=16
67+2=59 32+34=66

« Recall and use addition and subtraction facts to 20 fluently,

and derive and use related facts up to 20.

«Demonstrate the commutative law of addition
*Re-partition numbers eg.
*Use a hundred square

«Check calculations using inverse and by adding numbers in different order
» Begin to record addition in columns to support place value and prepare for formal written methods

with larger numbers

12+430=30+12
[]+25=25+41

30+4
20+5
5049

65=60+5

65=50+15
65=40+25
65=230+35
65=20+45
65=10+55
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Use a range of concrete and pictorial representations, including: SRR

410 i1 21 o
0B OEEDDD
2EEDEaEE®E

W hich line has most money!
How much more!

B4 44 54 55 56 57

_‘*37?

f and how many ) )
more nrnl:e {14

&+]=

34 G4 57

Number lines

Number tracks

Real everyday objects

suoljoel

Counting in fractions up to 10, starting from any numbers and using the 1/2 and 2/4 equivalence on

the number line
—t | | .
1M 1% 1% 2 2 2%

10




Year 2 Addition
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sSolve problems:

+Using concrete objects, pictorial representations (numbers, quantities & measures)
*Applying increasing knowledge of mental & written methods

sPartition numbers in different ways

sDiscuss and solve problems that emphasise the value of each digit in two-digit numbers

(They should) develop the concept of addition and subtraction and ... use these operations flexibly.
(Number-addition and subtraction, Non-statutory guidance.)

11




Year 3 Addition
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Add numbers mentally, including:

12

. a three-digit number and ones
o * a three-digit number and tens
Q % . a three digit number and hundreds
T
%‘ o . Partition all numbers and recombine, start with
3 TU + TU then HTU + TU
. Use straws, dienes, place value counters,
empty number lines
Add numbers with up to three digits, using formal written (columnar) methods
Add to three digit numbers using physical and abstract representations (e.g. straws, dienes, place
O value counters, empty number lines)
E_' :é‘ . raws, dienes, place value counters, empty number lines
g r:.f = = 200 + 30 + 4 234
g 3 — 500 + 20 + 7 s+ 527
i 0+ 25 TOO + &80+ 1 761
50+ 9 59 10 1




Year 3 Addition

ST, JOHN BOSCO
15
Pt
it

'SUOIIR|ND|BI UD1IIM pue
|ejuaw poddns 03 suolejuasalday

Use a range of concrete, pictorial and abstract representations, including those below

Bundies of straws

& N

42+ 31 =73

6+ 21

=70 +6+20+1
g e — B e

=80 + 7=97

Partitioning and recombining

0+50+ 3
10 +40+ 3
20+ 30+ 3
D +20+ 3
40+ 10+ 3
50+ 0 +3

What is the same and what is
different about all these methods?

| can explain m
method using
representations

ar

7 \Fe\ading7

2
)

~{if

+

T2

Dienes and place value counters

Addition of fractions with the same denominator within one whole.

with the same denominator

Addition of fractions

-
=
o
a2 2+3=5 =5
o 5 5 5
=5
LA

o Pupils should estimate the answers to a calculation & use inverse operations to check answers.

=t = Add amounts of money using both £ and p in practical contexts.

E =~ | Measure, compare and add lengths (m/ecm/mm), mass (kg/g) & volume/capacity (I/ml)

— —h

o o

= =

Ly




Year 4 Addition
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_ | Practise mental methods with increasingly large numbers EE g BE pangy

= =85+7
3 3 Consolidate partitioning and re-partitioning =97
2 @ Use compensation for adding too much/little and adjusting
—+
o % Use straws, Dienes, place value counters,
&: ;:_r empty number lines etc. £30 e
0
=+ O
S v | know that 63 + 29 is . ® ”
n 3 the same as 63 +30-1

o

= =

Add numbers with up to four digits, using the formal written (columnar) method =59 7647 Becomes
& 5 . s 789
& S |Add three digit numbers using columnar method and then move onto 4 digits. T
= Z |Include decimal addition for money
= 1431
Q S T 1
2
Answer: 1431
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Use physical/pictorial representations alongside expanded and columnar methods.

Bundles of straws

42+ 31 =73

Using Dienes

42+ o7

+100

43

140

Compensating in mental addition

£12.32
+E£17.81

1

£24.13

Place value cards & counters to counters, support the expanded method in readiness
for the column

Ask what is the same and
what is different about all
these methods?

D+50+3
10 +40+ 3
20+ 30+ 3
30+20+ 3
40 + 10+ 3
S50+ 0O +3

Re-partitioning

Addition of fractions with the same denominator to become fluent through a variety of increasingly

T | complex problems beyond one whole
ﬁ Counting using simple fractions and decimals, both forwards and backwards
o 5.3
2| |5 [. 1+2=2+2=1 e |
2 4 4 4 va
» Estimate and use inverse operations to check answers.
= Solve addition and subtraction two step problems in context, deciding which operations and methods
=5 S | touseandwhy
E Y., | = Identify, represent and estimate numbers using different representations. (Place value)
§_ g » Recognise the place value of each digit in a four-digit number.
w

* Estimate, compare and calculate different measures, including amounts money in £ and p (including
fractions and decimals)

15
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¢ Add numbers mentally with increasingly large numbers, e.g. 12 462 + 2300 = 14 762

« Mentally add tenths, and one-digit numbers and tenths

* Add decimals, including a mix of whole numbers and decimals, decimals with different numbers
of places, and complements of 1 (e.g. 0.83 + 0.17 = 1)

Children use representation of choice
Refer back to pictorial and physical representations
when needed.

suole|noje) |eyuaw
}Joddns 0] spoylaw |ew.oju|

Add whole nhumbers with more than four digits, using the formal written (columnar) method

= Add three digit numbers using columnar method and then move onto 4 digits. £563 14
E_ fé, Include decimal addition for money 24172m + £207.88
g = il £771.02
g- 0 30101m 111
= 1111

16



Year 5 Addition
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Use physical/pictorial representations alongside columnar methods where needed.

‘—?; w = 12 462 + 2300 Ask what is the same and
ﬁ' - g =12 462 + 2000 + 300 what is different about all Place Value counters to suppoit column additicn
3 -_g, ﬁ =14 462 + 300 these methods? 393
- — g =14 762 + 308
?_}i % g Partitioning and 5 11 -
= = v recombining
= © O
= o
2
3 o S Jottings to support mental
i calculation
* Add fractions with the same denominator and denominators that are multiples of the
5’ same number (to become fluent through a variety of increasingly complex problems and
= | add fractions that exceed 1 as a mixed number)
g 1+3=2+3=5 nElE
=3 5 I—‘i 4 a = 1+1=5+4=10
4 5 20 20 20
* Solve problems involving up to three decimal numbers.
* Solve addition and subtraction multi step problems in context, deciding which operations and methods to
% = use and why
@ S |e Use all four operations to solve problems involving measure [e.g. length, mass, volume, money] using
- A
v 4 decimal notation,
g O |e Calculate the perimeter of composite rectilinear squares in centimetres and metres
o 3 |e Use angle sum facts and other properties to make deductions about missing angles

* Solve comparison, sun and difference problems using information presented in a line graph

17




Year 6 Addition

+« Perform mental calculations, including with mixed operations and large numbers (more complex

e

= :
o = calculations)
) © 3 | Children use representation of choice
2] % ;i Consolidate partitioning and re-partitioning
2 3o Use compensation for adding too much/little and adjusting
s B o | Refer back to pictorial and physical representations when
L i~
v 2 | needed.
—t
o
Add larger numbers using the formal written (columnar) method £563 14 S
5 £207.88 i
=y . . + : + 6 4
[} = Add three digit numbers using columnar method and then move “£771.00
— -
o = onto 4 digits. —a L L.
—. 1D L s 111
S s Include decimal addition for money P ——
v
Use physical/pictorial representations alongside columnar methods where needed. Ask what is
F |the same and what is different?
5 E=] 12 462 + 2300 g . 234 kg + 49 kg = 273 kg
= 4 =12 462 + 2000 + 300 - T | can explain my
m
Ei % = =14 462 + 300 35k 18 431 200 + gg ::: 3 method using place
2 o ok =14 762 —— — value counters
S S| — 200 + 70 + 13
— o a artitioning and recombining
(=]
a g_ 8 Flace Value counters to support colunn addition
- :':g e £ - 393
= 3 What is the same and what is joes @q fnas w28
g_ different about all these methods? 1

18




Year 6 Addition
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* Add fractions with different denominators and mixed numbers, using the concept of equivalent fractions
o Start with fractions where the denominator of one fraction is a multiple of the other (e.g. 1/2 + 1/8 = 5/8)

T | and progress to varied and increasingly complex problems
ﬁ * Practise calculations with simple fractions and decimal equivalents to aid fluency 2 ;
174
243 =31
5 B 40
» Use their knowledge of the order of operations to carry out calculations involving the four
operations (BIDMAS)
* Solve problems involving all four operations
2, . Algebra: use symbols and letters to represent variable and unknowns e.g.a+b=b+a
g ;Er » Solve problems involving the calculation and conversions of units of measure, using decimal
o4 ; notation of up to three decimal places where appropriate
g_ g * Using the number line, pupils use, add and subtract positive and negative integers for measures
» such as temperature

o Calculate and interpret the mean as an average
o Interpret and construct pie charts and line graphs and use these to solve problems
« Find missing angles, and express geometry relationships algebraically (e.g. d=2xr)

19




Year 1 Subtraction
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Subtract one digit and two-digit numbers to 20, including zero.

Read, write and interpret mathematical statements using symbols (+, -, =) signs.

Represent and use number bonds and related addition facts within 20

Solve one-step problems using concrete objects and pictorial representations, and missing number

& problems suchas7= -9 Unclerstnd sublrnction s ‘take sy’
g % Memorise and reason with number bonds
%ﬁ E* Add using objects, Numicon, cubes etc and number lines and tracks
> "~ | Check with everyday objects
Ensure pre-calculation steps are understood, including: (4 -4 ¢ s RS
Counting objects,
y
Siirdodnle = O, z
Conservation of number o 1 2 =
Subtract one-digit and two-digit numbers to 20, including zero.
el
F=3= |:|,T|"— |:| =4 ::
o []-3=4 17-13= []
g _é‘ 17-[ = 4 :
o = ead, write and interpret mathematical statements involving addition (+), subtraction (-) an
ﬁ:Rd t dint t th tical stat t I ddit btract d
—s (D -
S 5 |equals (=) signs . B S L )
: s o 6—l=9
WESERT L The difference between

Represent and use humber bonds and related subtraction facts within 20.

20



Year 1 Subtraction
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Use a range of concrete and pictorial representations, including:

Straw bundles

Hands, and children

themselves.

OO CEeeeO®
DO TED

VWhich line has most money?!

How much more!

(’\
P ‘\"_

6 and how many ) )
more n'nke 107

L X R R

123456781910

Bead strings, number tracks and lines

Subtraction: —
Comparison Model

Peter has 5 pencils and 3 erasers. How
many more pencils than erasers does he
have?

S Pencilts

rardtd

SPUBJIS Y30 WO} Syul

Pupils should combine and increase numbers, counting forwards and backwards.

(They should) develop the concept of addition and subtraction and ... use these operations flexibly.
Problems should include the terms: put together, add, altogether, total, take away, distance between,
difference between, more than and less than, so that pupils develop the concept of addition and subtraction
and are enabled to use these operations flexibly.

(Number-addition and subtraction, Non-statutory guidance.)

Pupils discuss and solve problems in familiar practical contexts . (Non-statutory guidance.)
Pupils compare, describe and solve practical (measurement) problems .

(Measurement)

21




Year 2 Subtraction
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Add and subtract numbers using concrete objects, pictorial representations, and mentally, including:

* atwo-digit number and ones
* atwo-digit number and tens
 two two-digit numbers

* adding three one-digit numbers
Jottings to support informal methods:

1

2 |3|4|5|6|7]|8]9

11

12|13 [14 |15 |16 [17 {18 |19

£l

2 25 |26 |27 |26 [29

3

4]

3l

32|33 5 |36 |37 |38 |39
42143 a6 |47 |48 149
52 |53 |541{55 |56 |57 |56 |57

Bridge through 10 where necessary
2-17
15 2 22 32
'-;__u__ﬁﬂ.‘_hT ,.1--:.____‘“-_ ___..—""“:-
£ 2 @

61

62 |63 |64 |65 |66 |67 68

7l

54—32=22

S|S8|d|S|8|8|8|8|5

BE |B3 |84 |85 |86 |B7 (88 |

51

65
7273|7475 (76|77 78|72
89
99

2

925319495 |36 (97 |98

Written recording:
37-12=37-10- 2

=2/=2

=25 % 7

- = signs and missing numbers

Continue using a range of equations a5 in Year 1 but with

appropriate numers.
Extendto 14+ 5=20-C
Find 3 small difference by counting up
42-38=13

-1 4+

e
30 40 Y

e

22




Year 2 Subtraction
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Informal methods to support written subtraction calculations
Practical portioning of a 2-digit number

00000000000000  The difference

In Year 1 leads to: CO0OCOOC000 between ||
and I4is 3.
eSO EOEE 0 L l4-11=3
CEED®® —> : - +=14
P otialise. ™

¥Which ling has most money!
How much more’

Bundles of straws or dienes to represent and partition 2 digit numbers.
Subtract (without decomposition) using partitioning and equipment, e.g.

0

III To calculate 35-22, remove 22. Then record: 35-22=13.

" i4

Bar model to support understanding of difference. (See below.)

Continue to use of a range of concrete and pictorial representations from Year 1—including

suoljoeld4

Pupils should count in fractions up to 10, starting from any number and using the
number line (forexample, 174, 1%, 1%, 2.)

Use concrete and pictorial models of fractions to assist with counting
e.g. paper cups, plates, shapes etc.

equivalence on the

23



Year 2 Subtraction
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Recall and use addition and subtraction facts to 20 fluently,

and derive and use related facts up to 100.

Pupils should partition numbers in different ways (for example, 23 =20 + 3 and 23 = 10 + 13) to support
subtraction.

Solve problems with addition and subtraction:

55+45 =100 e using concrete objects and pictorial representations, includ-
45+55=100 ing those involving numbers, quantities and measures
35+6> =100 * applying their increasing knowledge of mental and written
100—55=45
gl methods

100—35 ! s * Pupils extend their understanding of the language of addition

m TS ; ; ;

o Ptes and subtraction to include sum and difference.

24




Year 3 Subtraction

Add and subtract numbers mentally, including:
*a three-digit number and ones

LL] r
Continue as in Year 2 but with appropriate numbers ¢.9
7T - 15=T72

*a three-digit number and tens 82 87 57
*a three-digit number and hundreds. ~_ .\\
Use a number line, dienes, hundred squares, two-hundred .S — /
ek ; -10
O
Q' squaresf and similar represent_atlc-ns, tc.: support mental Wikh .  SSLes ~ S i W
= < calculations. (See Representations section below.) decide whether 10 count back or forward. It is useful 1o ask
e g children whether counting up or back is the more efficient for
— calculations
g E 100 EOZ | 100 | 104 10| 106 [ 107 108 109 100 such as 57 = 12,80 =77 or 43 = 28.
= 12: ::z jzs 124 :a 12n 1:? 128 :n 1m0 Pencil and paper prmufﬁ
IRE IR 133 184 13T 134 | 13T IDR 139 | 140 W
DAL B4R | 143 | 144 AT 144 | 14T 1AR 14R | 18D 54 _56 = 2_5 *20 -4
1ot ine {103 | ine 1o3 | 0me (1T ame 198 | 160 __*4 e, /\
160 BAE | 163 | 164 EAS 146 | 167 | BAE 148 | 1D ”_,.--""_ -\\ //’JJ. -\
1L EE AT 1R IES '|ﬂ.1lr AR 188 | 1890 56 50 Bn M
190 B 193 | 194 EPT 19 | 15T IRE 199 DO
Add and subtract numbers with up to three digits, using formal written methods of columnar addition and
subtraction.
1)Extended columnar -
& (1) " (2)  Extended columnar —
Q § HOExChanpe with exchange: . .
L = =
= Extended method 87 - 53 = 87-58 becomes
: 5 i I
w 80 and 7 5
- 50 and 3 0 & & 87 =70+17
30 and 4 = 34 20+ 9

25
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Year 3 Subtraction

oyi—*\ Fartitioning and re- partitioning support the understanding of
&

place-value.
560-280 30+6 Y—_

= . . R, £ By + :: . All of these representa-
AV VAR "4 20+ 16™ tions still comprise the

no 200 _ 0 __teo B - S i 4 | amount of 36.
.

i 10 + 26

e® o w: %%

Introduce transition from concrete place value representations, (e.g. dienes

) , Revert to concrete
or straws), to pictorial — such as place value counters or money.

manipulatives and
: -5 expanded methods
- . . \O \O \O whenever difficulties arise

132 in dienes 132 in place value counters.

'SUOIIE|NI|BI UDRIIM
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Count up and down in tenths. Adding Fractions
Add and subtract fractions with the same denominator

within one whole. .-

I
I
N =

o W

Bar model

o =
D =
o |

SUOIoe.

Money and calculating duration of events (with number lines.)

For example: “Add and subtract amounts of money to give change, using both £ and p in practical
contexts.”

“Compare durations of events [for example to calculate the time taken by particular events or
tasks].” ( Measurement)

SPUB.}S 1210
Wouy Sy

26




Year 4 Subtraction
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Continue to practise mental methods with increasingly large numbers to aid fluency. (From Non— Statutory

Guidance).

Methods to support fluent calculation and encourage efficiency of method:

. Find a small difference by counting up.
s E.g. 5003—4996 Thf.s could be done using an empty number line.
% = | Subtract nearest multiple of ten and adjust. Ch;dre”;ho”fdgecaﬁ and gse Aumkerjact o
DCT i . Partition larger numbers feddce e number of Steps:
— =
2 = Whenever possible, children should be encouraged J2oknown numecrfosle and place valiue fo oubiract
= to visualise number lines and other basic, support- - 72 -

ing representations to promote fluent work with-
out jottings. \-//\—//
-5 -20
Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and

subtraction where appropriate.

Build on formal, extended method (See Year 3) using exchange wherever necessary.
- Continue to use representations and manipulatives to develop understanding of place value.
o
g = 372—147 =
ﬁ = 60
g' i 300+ 70 + 2 300 +60+ 12 300590+ 2
" -100 + 40+ 7 b A0l L, % . 4808404 7

200+20+ S 200+20+ 5

Apply understanding of subtraction with larger integers to that of decimals in context of money and

measures. (See Year 5.)
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Year 4 Subtraction

ST. JOH&BOSCO
N
'\ff‘

'SUOI}R|NI|B UM pue
|ejuaw Joddns 03 suoljejussalday

Dienes blocks or place value counters can be used to model calcu-

lations and the under-lying place value concepts.
0lo]0jo)
// 83 [
o) @@‘
W Q ‘

72 -47

& 1
® 9 ? 2
This is now
"Sixty-lwelve” 'ﬂ
B 1
72 T— would count on

using a number line
to calculate
5003-4896; because
the numbers are
close together.

Use physical and / or pictorial representations and expanded algorithms
alongside columnar methods. Ask: What is the same? What’s different?_.
Compare and discuss the suitability of different methods in context.
Pupils decide which operations and methods to use and why.

suoie.4

==

Count up and down in hundredths.

Add and subtract fractions with the same denominator.

Solve simple measure and money problems involving fractions
and decimals to two decimal places.

spuelis
19430 WoJj syur

Identify, represent and estimate numbers using different representations. (Place value)

Recognise the place value of each digit in a four-digit number.

Estimate and use inverse operations to check answers to a calculation.

Solve addition and subtraction two-step problems in contexts, deciding which operations and methods to
use and why.

Estimate, compare and calculate different measures, including money in pounds and pence.
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Year 5 Subtraction
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B

§

bt 4

e Subtract numbers mentally with

Basic Mental Strategies for Subtraction

increasingly large numbers.

2

518p
5.18

E.g. 12 462 — 2300 = 10 162 . Find_c?iﬁe_rences by counting up
- + Partitioning
* Use rounding to check answers to .
calculations and determine, in e i iz iy am
e % ¢+ Bridging through 10 and multiples of 1C
ol the context of a problem, levels of accuracy . - 3
B > 3 ; < ¢ Subtracting 9, 11 etc. by compensating
— @ * Pupils practise adding and subtracting .
T i . g : + Counting on to, or back from the largest number
== decimals, including a mix of whole numbers . ;
Y| = ¥ = . : National Curriculum 1999
= and decimals, decimals with different numbers
of decimal places, and complements of 1
(forexample, 1 -0.17 = 0.83).
* Pupils mentally add and subtract tenths,
and one-digit whole numbers and tenths.
Add and subtract whole humbers with more than 4 digits, including using formal written methods
(columnar addition and subtraction).
(Pupils) practise adding and subtracting decimals.
Begin with three-digit numbers using formal, columnar method; then move into four-digit numbers.
5’
a =
| == 5
W £F
D
o S
= £17.34—£12.16

1000+700+20+14p 1734p
- 1000+200+10+ 6p 17.34
-1216p — »
500+10+ 8p -12.16

Relate place value of decimals with that
of whole numbers using representa-
tions. See below.
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<— Integers

@ﬁx ) o <4+—— Money

x 10{] 7 : e M ETine Catint e E‘E‘ E ;f':;j
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mﬂ.&;} :'

IREEE
T

000000
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Decimals
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Use physical and pictorial representations to stress the place value relationships between money,
decimals and whole numbers. A place value mat such as the this one could be used, moving away from
the traditional: Hundreds, tens and ones model used in Lower KS2 and KS1.

Subtract fractions with the same denominator and denominators that are multiples of the same number.

-
o (Include fractions exceeding 1 as a mixed number.)

ﬁ.

o Solve problems involving number up to three decimal places .

@ They mentally add and subtract tenths, and one-digit whole numbers and tenths.

=] . Solve problems involving addition, subtraction, multiplication and division and a combination of these,
@ 3 |including understanding the meaning of the equals sign.

s T

w © | Use all four operations to solve problems involving time, money and measure using decimal notation.;
o o |(upto3d.p.)

= 3

o

[¥y]

30




ST.JOHN BOSCO

| Xl

Year 6 Subtraction

Children:
e Perform mental calculations, including with mixed operations and large numbers.

Use estimation to check answers to calculations and determine, in the context of a problem, an

appropriate degree of accuracy.
e They undertake mental calculations with increasingly large numbers and more complex calculations.

Use known number facts and place valwe to subtract

0D5-D31 =018

suolje[nale)
|BIUBIN

Add and subtract whole numbers with more than 4 digits, including using formal written methods
(columnar addition and subtraction). Solve problems involving the calculation and conversions of units of
measure, using decimal notation of up to three decimal places where appropriate. (MEASURES)

sUoIjeINI[e)
USILIM

932 - 457 becomes Consclidate columnar 619[} a 10
B/g’:g’l methods , paying 1 B 178 PB4 H
2 : :
articular attention to
=8 5 7 % -5 4 5 6 - 5.4 5 6
the occurrence of zeros
4 7 5 as place holders. 19 & & & 1 2.5 5 5
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ear 6 Subtraction

Use physical/pictorial representations alongside columnar
methods where needed. What is the same, what is different?

2035—485 = 1552

Tysce 1N am
Ot 2:05pm
Whctcote 121 5% pen
Fulready 1: 46 pm
Honegton 2:34pm
Suron 3538 prw

How long is the journey from
Oxhill to Shipston ?

ST.JOHN BOSCO

| Xl

Add and subtract fractions with different denominators and mixed numbers.

temperature.

-
=

8* They practise calculations with simple fractions and decimal fraction equivalents to aid fluency.

=2

o

w

- Use their knowledge of the order of operations to carry out calculations involving the four operations
S = | (BIDMAS)

o 3 e : ;

= = |Solve problems involving all four operations

w

g é" Algebra: use symbols and letters to represent variable and unknowns e.g.a+b=b+a

3 3 Using the number line, pupils use, add and subtract positive and negative integers for measures such as
w

32




Year 1 Multiplication
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solve one-step problems involving multiplication and division, by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.
Count in multiples of twos, fives and tens with equipment, songs & rhythms, and including by rote

* Counting 2s e.g. counting socks, shoes, animal legs...

* Counting in 55 e.g. counting fingers, fingers in gloves, toes ... What's the
* Counting in 10s e.g. counting fingers, toes ... W‘f
Doubles up to 10 |

Recognising odd and even numbers
Write as a number pattern (e.g. 5, 10, 15...; 2, 4, 6...; 10, 20, 30...)

Itis important to use a range of Although there is no statutory requirement

models to develop understanding for written multiplication in Year 1, it may
of multiplication, and that children be helpful to encourage children to begin to
make connections between arrays, write it as a repeated addition sentence in
number patterns, and counting in preparation for Year 2

twos, fives and tens Eg.2+2+2+2 =8
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Use a range of concrete and pictorial representations, including

Vo /\ve /\¥s /\ ¥ /\

s /

There are 3 sweets inone bag.
How many sweets are there in 5 bags?

-

-
w 2groupsof5(5x
L. 2) using Numicon
.

4
2
v

“2 strawberries 3 times”
Ix3=6
1+4242=6

4 groups of 3
3 groups of 4

e e

4 groups of 2p
2p multiplied by 4
2px4=8p

2 4A4x3=12
“4 cakes, 3 times”
4 multiplied by 3

Double 4 in hoops

Lots of the ‘same thing’

Bead Bar

Number Line
e s o

o 2 L » "”°
Fingers

3+3+3+3=12
3 multiplied by 4 is 12
Ixa4=12

10 15

SPUJ)S J3YI0 L0 SYU[)

Count in multiples of twos, fives and tens (from NMumber and place value), as above

Counting in twos, five and tens from different multiples to develop their recognition of patterns in the
number system
They discuss and solve problems in familiar practical contexts, including using quantities.
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Year 2 Multiplication
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e Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, connecting the
2, 5 and 10 multiplication tables to each other
Connect the 10 multiplication table to place value
&: Recognise odd and even numbers
= % show that multiplication of two numbers can be done in any order I know_ that the
7 E— (commutative) multiples of
= Use a variety of language to describe multiplication and division 2/5/10 are
i 4 . always/never ....
Apply doubling of numbers up to ten to doubling larger numbers
e calculate mathematical statements for multiplication and division within the multiplication tables and
e write them using the multiplication (x), division (+) and equals (=) signs
g § e Begin to use other multiplication tables and recall facts to perform written calculations % X? = L]
%-—_ r-::,[,*r e Use a range of materials and contexts ... including arrays and repeated addition 12;‘? :::
@ Dux =14
5‘ e write simple fractions for example, 1/2 of 6 = 3 and recognise the equivalence of 2/4 and 1 /2
= |* Begin to relate multiplication and division models to fractions and measures
2
E e solve problems involving multiplication and division, using materials, arrays, repeated addition, mental
= methods, and multiplication and division facts, including problems in contexts.
% é" e Use commutativity and inverse relations to develop multiplicative reasoning (e.g. 4 x 5=20and 20 =5 =4)
o 3 |e® Statistics—interpret and consttruct simple pictograms, tally charts and block diagrams
v % ° Measurement— counting 5 minute intervals on a clock face
T |e Place value count in steps of 2, 3 and 5 from 0 and in tens from any number, forwards and backwards
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Year 2 Multiplication

Use a range of concrete and pictorial representations, including: 10 15

5
L ﬂllllﬂl’ig LTI ntervals :--H\ﬂ‘,l
ey bt Groups of 10, sixtimes
& ::‘_r,:.\‘_', TT T HMIDE TTT |...!| T T : T
; :3 | want LX) Ll R R R B L | Counting tally marks to
i i ﬁue’ four ?-'=~J CIO CURRE R PR P B | | support counting in 5s.
T g 8 : _'/-=;'=-<_J 10 % 6 =60
times = |
=<
i — WAk
{Xﬁir}:t{r-jr{g% ) i:z:? 3 multiplied b'f 5 _ Ixt
DOLHOOSS RS, b ) 3+3+43+3+3=
i ' ' 3 multiplied

by 4

~ What arrays can
you make with

20 counters? | want four, | want three, four times”
five times 000 000 000 000
: 3 5] 9 12
What do you notice about the 3+4343+3=12
numbers covered up? Is there a 3x4=12
pattern? What number is next? doubling
14
_/' ,
10 4
10+ 10=2+242+2+2+2+2+2+2+2 l Bl T
E+5+5+5=4+4+4+4+4 2'.[] 8 B & ]|

‘SUOI}e|nd|ed uajjlim pue |ejuawl yoddns 03 suoljejuasaiday
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Year 3 Multiplication
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Answer: 144

* recall and use multiplication and division facts for the 3, 4 and 8 multiplication The associative law:
tables (and 2, 5 and 10 multiplication tables from Y2) 4x12x5 =42"D5 1122
e Use doubling to connect 2, 4 and 8 multiplication tables ks 24[;
* Develop efficient mental methods using commutativity and associativity
e Derive related multiplication and division facts
- e calculate mathematical statements for multiplication using the multiplication tables that they know, _
L = including for two-digit numbers times one-digit numbers, using mental methods The commutative law:
E ™ e Partitioning: multiply the tens first and then multiply the units, 4x12=12x4
= = e.g. 57 x 6 = (50 x 6) + (7 x 6) = 300 + 42 = 342
o 9 — . .
> Children can apply these skills to solve spoken word problems too, e e
Include missing number statements e.g 72+ |=8 containing 12 crayons.
How many crayons do
Ensure opportunities to learn e
multiplication tables through use of -
: : Multiplication and division facts: Deriving related facts:
visual models, images and also rote o
i 8x4=32,4x8=32,32:4=8,32+8=4 3x2=60,6+3=2,672=3
' =) 30x2 =60, 60+3=20 20=60~+ 3
¢ write and calculate mathematical statements for multiplication using the multiplication tables that they
know, including for two-digit numbers times one-digit numbers, Towards the columii method ...
% progressing to formal written methods
q = |e Estimate before calculating x| 20! a4 | 24 x 6 becomes
E :- . " ﬁ ‘]Eﬂ. 24 24
@ = |* Ensure written methods build on/relate to mental methods i Lol X 6
g‘. o 120 + 24 = 144 _ 7
3 120 ¢
7 24 T 4 4
144 )
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ear 3 Multiplication

B F:)l _-“'{j' .... ‘]F 1 5 2 digit x 1 digit number:
N T . LSk g g iy e
% SEEOE | = OO .... - i CEARID RIS
- o =: — v [T R T R T =10px3+3px3 : i
@ oooo| | 000 o00® <= B} x |s0 |s
2w 5v3 X w) Ge@eGn “30p  *Sp 2 210 | 56
=3 4D &5 ) 3 groups of 40
a S e = 38p 210 + 56 = 266
= gt (30 S0 30p op S—
=, =t 3%5 _ AR e
= S | can see eight 3 ﬁ' ""’EQ b e merneo
™ 3 ghEE 2~
: ] groups of seven! £ . s
D - -J
(W) { Vi oeniy
o =2 ——""‘\\RB J/I can see seven, e
g i -
= % @O Q @0 eight times! - ] .
23 - s ©g8cog90 o &,
—+ I [ I }
_a 3 19 =3 =57 3 I I 7 5‘8 And seven ‘o o —o =, T
D 200 o+ 27 =57 PO OO C groups.of 8 ol Ll o -
E," i & & eight! Three s
- Use arrays for partitioning too e i
recognise and show, using diagrams, equivalent fractions with small denominators
-T1 1 T = E=] | = | B+ ] L] [ ] L& ] = ™
o 2|4 6 8 1012 |14 16 (18 20 “
a 3 |e | o |48] 15 [18]| 21 |24 | =50 |
o a|a|12]18]20 |24 |22 a2 |26] 4c \ ¥| ¥/
= 5|10 15 20 25 (30 (35|40 |45 50
T 4
- solve problems, including missing number problems, involving multiplication , including positive integer scaling
5 problems and correspondence problems in which n objects are connected to m objects.
wn O The comparison of measures includes simple scaling by integers (for example, a given quantity or measure is twice as
e d : :
g o long or five times as high)
g_ 3 Pupils now use multiples of 2, 3, 4, 5, 8, 10, 50 and 100.
- Pupils understand and use simple scales (for example, 2, 5, 10 units per cm) in pictograms and bar charts with
= : :
@ increasing accuracy.
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Year 4 Multiplication
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recall multiplication and division facts for multiplication tables up to 12 x 12

1

i use place value, known and derived facts to multiply and divide mentally, including:
w0 2 3 .
o -E § w rliu-ltl-plymg by 0 and 1; Using the distributive law:
am B * dividing by 1; 39x7=30x7+9x7
5—; =+ 3 e multiplying together three numbers Using the associative law:
= % % recognise and use factor pairs and commutativity in mental calculations (2x3)x4=2x(3x4)
= e 2 practise mental methods and extend this to three-digit numbers to derive
= = facts, (for example 600 + 3 = 200 can be derived from 2 x 3 = 6) Using facts and rules:
= 2x6x5=10x6 =60
e multiply two-digit and three-digit numbers by a one-digit number Key skills to support:
using formal written layout e know or quickly recall multiplication facts
e Estimate before calculating upto12x 12
e Ensure written methods build on/relate to mental methods *understand the effect of multiplying
g {6:8: grid method) 'nmuuTt?E:rsr?zl:tl:}]t:fgfolrﬂu:z?exam le, 20
= g e |ntroduce alongside grid and expanded column methods x 4G-p Y : J o
3_ % 54 ® approximate, e.g. recognise that 72 x 38
g = S0 4 X 4 54 is approximately 70 x 40 = 2800 and use
LE 4 200 | 16 E:m‘ {4 x4) @ﬁ this information to check whether their
%‘g (50x 1) 216 answer appears sensible

SUOI}Iel

* recognise and show, using diagrams, families of common equivalent fractions
understand the relation between non-unit fractions and multiplication and division of quantities, with particular

emphasis on tenths and hundredths.

* make connections between fractions of a length, of a shape and as a representation of one whole or set
of quantities.
use factors and multiples to recognise equivalent fractions

and simplify where appropriate

4 6 8

10 15 20

10

2

12 14 16 2 _16

0 35 4 5-40
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Ensure children can confidently multi-
ply & divide by 10 and 100, that mul-
tiplying by 10 makes the number big-
ger and all digits move one place to
the left, while dividing by 10 makes
the number smaller and all the digits
move one place to the right.

This digit is
worth 200

Moving lg1ts Imp This digit is

worth 20

| can use place

value counters to

g del th id
Children need to understand and mer:Eth:dgn
Use arrays made with place (30 () (38 3B apply the language of multiples
value counters to demon- » @9 () ) (B and factors and use it in solving
strate the link between multi- @GHH® multiplication and division prob-
plication and division. This will 40 lems, for example, “All factors of
d di fth 36 are multiples of 2, true or

support understanding of the L L i

LY e sl 120 alse? Find me two factors o
& 2 that are also multiples of 3./ P

SPUe]s Jaylo Wodj syul

solve problems involving multiplying and adding, including using the distributive law to multiply two digit numbers
by one digit, integer scaling problems and harder correspondence problems such as n objects are connected tom
objects.

Convert between different units of measure (e.g. km to m) - use multiplication to convert from larger to smaller units
Understand the relation between non-unit fractions and multiplication/division of quantities. With particular emphasis
on tenths and hundredths

relate area to arrays and multiplication.

Problem solving work can involve finding all possibilities and combinations drawing on knowledge of multiplication
tables facts

Pupils understand and use a greater range of scales in their representations (Statistics)
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Year 5 Multiplication
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» multiply and divide numbers mentally drawing upon known facts
» multiply and divide whole numbers and those involving

* Recognise and use square & cube numbers (& notation)

Spider diagrams Di=Bz432

To be succasstul at mutiphyng decimai numbers wsing a writen mathod, children nead {o be
completery sacura in using known mufliplization fads to derive linked decimal 'acts Spider
diagrams provide a visual way o recording these facts

decimals by 10, 100 & 1000 24x15="7 and fractions are different ways

| did: 24 x 5=120 (half
of 24 x 10), then multi-
plied 120 by 3 to get 360

Pupils should be taught through-
out that percentages, decimals

of expressing propaortions.

o

Example of constructing
| did: equivalence statements:
(24%10) | 4y35-252x35:
#4x5) 1 34 270=3x3x9x 10
=92x10

suolie|nd|ed
TENIBTY

[

41
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* multiply numbers up to 4 digits by a one- or two-digit number using a formal written method, including

long multiplication for two-digit numbers

24 % 16 becomes 124 » 26 bacomes 124 % 26 becomes
@ 12 12 2741 % 6 bacomes
I 112 4 12 4
1 6 ¥ 26 % b 2 7T 4 1
2 40 1 4 80 7 4 4 % [
g3 __ s E.0.5.5.1 164 4 6
38 4 1 2 2 4 321 4 3
-1 1 I
"""\__.n.---""_' Answer: 3224 Answer: 3224 Answer: 16 446

Compact methods for multiplication are effi-
cient but often do not make the value of each
digit explicit. When introducing multiplication
of decimals, it is sensible to take children back
to an expanded form such as the grid method
where the value of each digit is clear, to ensure
that children understand the process.




Year 5 Multiplication

ST. JOHiBOSCO
N
=

B To start multiplying using the least significant
3000 500 60 T e : - :
s w —_— digit for the grid method will support children
1 Sk . 3
= o % 20 60000 10000 200 140 71340 ik with implementation of the written procedure
g 385 O 4 12000 2000 240 28 14268 x24
(1] o o
= Q m Total 85608 14268
—
8 3 g — 71340 Build on children's understanding:
= — demonstrate mulgplimton of &
E g E 85608 deamal number alongside its whole
— o numibar eguival ent
(k] o (@]
o = | 326 3.26
o W W = 8 -
=5 =3 e=r 2400 24.00
“w o O o 6 12 18 24 30 36 42 48 54 60 160 1.60
i T I ] ] 48 048
o 06 12 1.8 24 3 36 432 48 5.4 6 —_— —
' 2803 26.08
s multiply proper fractions and mixed numbers by whole numbers, supported by materials and diagrams
s identify, name and write equivalent fractions of a given fraction, represented visually, including tenths and
hundredths
Pupils connect multiplication by a fraction to using fractions as operators {fractions of), and to division, building on work
- | from previous years. This relates to scaling by simple fractions, including fractions > 1.
3 s -
= % x % SR
o . " iy P = 1 .- w =
= Scaling by % Y4 of a }2": find a ¥z, then divide it by 4.
7 : Z
“finding a half of a
quarter” |
Encourage children to draw diagrams to represent situations or problems involving fractions
Model how to do this, for example: -
i o _ _ [@eiio Jio TIo] Whole=50
“ls of & number is 20. What is the NUMDEr? s
20
® identify multiples & factors, including finding all factor pairs of a number, 8& common factors of two numbers
* know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers
| * establish whether a number up to 100 is prime and recall prime numbers up to 19
=
= |* solwve problems involving multiplication and division including using their knowledge of factors and multiples, squares and cubes,
= and including understanding the meaning of the equals sign
g ® solwve problems involving multiplication and division, including scaling by simple fractions and problems involving simple rates
o * use all four operations to solve problems involving measure [for example, length, mass, volume, money] using decimal notation,
; including scaling.
"'._,D * convert between different units of metric measure; problems including money,.
B Other links: ratio,
o Pupils use their knowledge of place value and multiplication and division to convert between standard units.
c:L Pupils calculate the perimeter of rectangles and related composite shapes, including using the relations of perimeter or area to find
3 unknown lengths. Missing measures questions such as these can be expressed ailgebraically, for example 4 + 2b = 20 for a rectangle of
sides 2 cm and b cm and perimeter of 20cm.
Pupils calculate the area from scale drawings using given measurements.
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Year 6 Multiplication
p At 4

* perform mental calculations, including with mixed operations and large | |jse mental strategies to solve problems e.g.
numbers (increasingly large numbers & more complex calculations) ® x4 by doubling and doubling again
* use all the multiplication tables to calculate mathematical statementsin | e x5 by x10 and halving
. gh order to maintain fluency. ® x20 by x10 and doubling
o £ S euse estimation to check answers to calculations & determine, in the e x9 by multiplying by 10 and adjusting
% T B context of a problem, an appropriate degree of accuracy. e x6 by multiplying by 3 and doubling
c 3 3_ *identify the value of each digit in numbers given to three decimal places and
g.. ,..3[, % :1;!::: :I::E ::ivide numbers by 10, 100 and 1000 giving answers up to three v many differert )~ facts can
=3 =3 g_ ' Children should know the square numbers up you make using 72?7 7.27 0.72?
@ to 12 x 12 & derive the corresponding squares
~+ : |
(o] of multiples of 10 e.g. 80 x 80 = 6400 What is the best approximation
for 4.4 x 18.67
Gl
o multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal £ 623
= written method of long multiplication (short & long multiplication) . 57
) e multiply one-digit numbers with up to two decimal places by whole numbers .
a6 = 43,61
— 1 2
B = 124.60
Q 3
= £ 168.21
v 1
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Year 6 Multiplication

§ E - Look_at- Iong—mult-ipﬁca-tion calculations % 8 0.4
=5 o g containing errors, identify the errors and 11 28 4.4
0o —g = determine how they should be corrected
=0 -
=
L 3 3 ’
o ™ o What's the same?
= » :
— = g What's different?
oy
=t = 33
o @ :‘:_
> o O
smultiply simple pairs of proper fractions, writing the answer in its simplest forme.g. 4 x % = 1/8
Three key applications of understanding: Pupils should use a variety of
-1 eRecognise that ¥ of 12, YA x 12 and 12 divided by 4 W% I K[ images to support their under-
o are equivalent : standing of multiplication with
g ® Use cancellation to simplify the product of a fraction ‘ fractions. This‘follows. earlier work
=3 and an integer e.g. ¥sx15=3,3 x15=2x¥ x15= To caiculate % x %, find M of a about fractions as operators
I3 — 6 rectangle/array, then divide that (fractions of), as numbers, and as
¥ into Ms, 50 M of ¥ is 1/8 a
*\Work out how many ¥zs in 15, how many ¥ss in 15, equal parts of objects, e.g. as
how many 2/5s in 1 etc. parts of a rectangle.
eidentify common factors, common multiples and prime numbers
e use their knowledge of the order of operations to carry out calculations involving the four operations
—. | ® solve problems involving addition, subtraction, multiplication and division
= i i . .
=~ |* explore the order of operations using brackets; forexample, 2 +1x3=5and {2+ 1)x 3 =9.
— | ® Fractions, decimals and percentages including equivalences in different contexts.
S * solve problems involving the relative sizes of two quantities where missing values can be found by using integer
o multiplication and division facts
ﬁ. - 3 -
= | solve problems inveolving the calculation of percentages [for example, of measures, and such as 15% of 360] and the
= use of percentages for comparison
m - " - 3 "
= | ® solve problems involving similar shapes where the scale factor is known or can be found
=8} A . ’ = = = .
=S | ® solve problems involving unequal sharing and grouping using knowledge of fractions and multiples.
»» | eAlgebra including formulae, linear number sequences, combinations of variables
*Measurement including solving problems with conversion of units, decimal notation, area & volume
eStatistics including pie charts, line charts and calculating the mean
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Year 1 Division
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Solve one-step problems involving multiplication and division, by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.
(Pupils) make connections between arrays, number patterns, and counting in twos, fives and tens.

QU™ &
oft

Count on or back in 2s, 5s and 10s and Songs are useful
look for patterns. for counting in
steps.

suolie|najen
UMM

Children should experiment with

the concepts of sharing and

grouping in a number of contexts. Initially they use
their own recording—moving towards

: -\ / i fluent, symbolic notation in Year 2. Conceptual un-

Pictorial jottings to
support the
calculation of 8 + 4

derstanding and recording should be continuously

. o B supported by the use of arrays as a default model, as /'m

MEIBEA  doubledisd well as other representations, (see below.)

Bel=4 4wie=d

Recognise, find and name a half as one of two equal parts of an object, shape or quantity

-

g) Recognise, find and name a quarter as one of four equal parts of an object, shape or

g‘- quantity. (See Representations above.)

>

— They practise counting as reciting numbers and counting as enumerating objects, and counting in twos,
= fives and tens from different multiples to develop their recognition of patterns in the number system (for
¥

= example, odd and even numbers). (PLACE VALUE).

g Pupils are taught half and quarter as “fractions of” by solving problems using shapes, objects and gquantities.
o (FRACTIONS)

=

a5

=

o

-

=

o
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Year 1 Division
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Use a range of concrete and pictorial representations, including:

Manipulatives to support children’s own recording; and understanding of sharing and the link with
multiplication.
“How can we share 6 cakes between 2 people?”

o

O i
g

Here, the cakes
are placed in an

array formation.

* Manipulatives, and real-life objects to support children’s own recording; and understanding of grouping

a o
AT

and the link with multiplication.

Bead strings

Moving from concrete
to pictorial, counters
represent the cakes to
reinforce the relation-
ship between multipli-
cation and division.

NN ~000000000000000
15 + 2 using grouping model

Coat hangers and socks support calculation of 8+2

* Dominoes and dice to reinforce concepts of doubling and halving.

“Double 3 is 6. Half of 6 is 3.” F- Oo I O{:}
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ear 2 Division

EJ: * Recall and use multiplication and division facts for the 2,5 and 10
2_ % multiplication tables, including recognising odd and even numbers.
=3 E— ¢ Calculate mathematical statements for multiplication and
2 = division within v
i e the multiplication tables and write them using the ;'jf _::’f
multiplication (x), division (+) and equals (=) signs . J‘" ,.Ij" H"
_5xz=m S5xa=00

¢ Show that multiplication of two numbers can be done in any order (commutative)
and division of one number by another cannot

¢ Solve problems involving multiplication and division, using materials,

arrays, repeated addition, mental methods, and multiplication and

division facts, including problems in contexts. (See below.)

suolye|na|e)
U9IIM

¥ of 26 =13

Recognise, find, name and write fractions %, %, %, 2/4 of a length, shape, set of objects or quantity
Write simple fractions for example, %z of 6 = 3 and recognise the equivalence of %z and 2/4.

suoljoel
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Use a range of concrete and pictorial representations, including:
® Arrays 7

s
r ©lo2x7=14
eeeeeee| /*2=12 188 o,
PVOPOVVWR| 14:2=7 |gg TR
66 .
o Number lines to €c ] Grouping ITP |
support grouping »e

of 5 minutes have
passed when the
minute hand

reaches twenty
? AT

(Tom) o) (10p) (105 (o 10p + 10p + 10p+ 10p = 10p=50p
10p x 5 =50p

i e e i £ hops of 1D
] W = E L 5E

Representations to support multiplicative reasoning:

SPUB.}S J3YJ0 WOUJ Syul

e Countin steps of 2, 3, and 5 from 0, and in tens from any number, forward and
backward.

* Recognise the place value of each digit in a two-digit number (tens, ones) (PLACE VALUE).

e Tell and write the time to five minutes, including quarter past/to the hour and draw the hands on a clock
face to show these times, (MEASURES).
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Pupils should be taught to recall and use multiplication and division facts for the

suole|naje)
TEIN

3,4 and 8 multiplication tables. 363 =12
% Pupils continue to practise their mental recall of
=1 multiplication tables... in order to improve fluency. 30 6
— 3 Pupils develop efficient mental methods,
E-rn: for example, using commutativity and associativity 30 =3=10 6 +3=2 “4 x 3 js 12, so
£ (e.g., 4x12x5=4x5x12=20x 12 = 240) and 12+3=4"
o multiplication and division facts to derive related facts. ' - “ o

Pupils should be taught to: 120 - 3

“l know 6+3=2,
so 60+3=20." G o
“I know 12+3=4, D

so 120+-3=40."

swrite and calculate mathematical statements for multiplication
and division using the multiplication tables that they know,
including for two-digit numbers times one-digit numbers, using

mental and progressing to formal written methods. "
ssolve problems, including missing number problems, involving of 1
multiplication and division, including positive integer scaling problems and I

correspondence problems in which n objects are connected to
m objects, (see Links from other strands, below.)

suoljoe.4

* Recognise that tenths arise from dividing an object into 10 equal parts and in dividing one-digit numbers

rpabheabsnt Fracinns

or quantities by 10. i e
* Recognise and show, using diagrams, equivalent fractions f_—'—"‘"‘ [E[%r] Fractions Of Numbers ===
with small denominators. ;@
* Recognise, find and write fractions of a discrete set of objects: +3 =5 | |
unit fractions and non-unit fractions with small denominators. e e
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Use a range of concrete and pictorial resources, including:

598 +7 =14

“'-..______..-""‘-n..________,.-"

Fx10 =70

Anewar ikdd”

An image for 56 « 7

63 = 3 equals
three groups o
2 tens and a
one.

@@ﬂ

3 oo
®l

—

—

—f’| knowthat 63 +3 =21, 5063 +21= 3

(C‘sndﬂ.:_’l- 63,503x21=63. 5 —
t——

The amay is an
Image for diviseon
loo

21

= 3 63 S

e

7|68

Informal exploration with manipulatives supports the progression to
formal written methods—which is continued in Year 4.

e, | @@

| ® @

- ® @

e lee
=) : L= m)

4 & ® @

24

spueJls Jayjo

W04} SyUI

Thi= 15 sm enbarped oy of the [risd cover of oty buak

Dwarin e rel bk cuven il e
undler side i 2 o Jorg

what i Hie fngth of s Lager sade of e ceal oo

Pupils solve simple problems in
contexts, including measuring and
scaling contexts, (e.g., four times
as high etc.) and correspondence
problems.

This 15 the ground plan of o oo,

Seale: 1 um on the plan owears 10 om in seal life

ny Inthe plan, measure the
1) widih of the oom;

i) lensthof the roome ...
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Year 4 Division
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Pupils should be taught to:

e recall multiplication and division facts for multiplication tables up to 12 x 12

» use place value, known and derived facts to multiply and divide mentally,
including: multiplying by 0 and 1; dividing by 1; multiplying together three numbers

* recognise and use factor pairs and commutativity in mental calculations
-]

Using known facts and T L, L g
blank arrays to - Ill ! -w. r'° II| iﬁ - 176+8 =22
calculate 176+8. L . ‘J % Lﬂ_@

l'\__ _I!| L. k ;34'

Pupils practise mental methods and extend this to three-digit numbers to derive facts.

Pupils should be taught to:

£ » multiply two-digit and three-digit numbers by a one-digit number using formal written layout
§ g * solve problems involving multiplying and adding, including using the distributive law to multiply two digit
fl_z_ % numbers by one digit, integer scaling problems and harder correspondence problems such as n objects are
o = connected to m objects.
e Pupils practise to become fluent in the formal written method of short multiplication and short division with
exact answers .
Pupils should be taught to:
* recognise and show, using diagrams, families of
common equivalent fractions
5' * recognise that hundredths arise when dividing an object by one
= hundred and dividing tenths by ten.
§ e solve problems involving increasingly harder fractions to calculate quantities, and fractions to divide

quantities, including non-unit fractions where the answer is a whole number
* find the effect of dividing a one- or two-digit number by 10 and 100, identifying the value of the digits in
the answer as ones, tenths and hundredths
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693 + 3 2

Children can work in pairs: child
A constructs the array (dividing
manipulatives into 3 rows), child
B checks it and records this in a

formal, short division format.

200+-6=33r.2 }‘

o

Anwwar s 337 0.2

By working through larger

492 + 4

number calculations with
manipulatives, children
gain experience of ex-
change (re-partitioning)
within division algorithms.

LENTY

BheE

4

[
N

w

i@

e0e®
ln ee e
UL

By the end of Year 4, children need to have encountered
remainders in a number of contexts. Pupils can be introduced to
remainders using known facts: e.g. 13+4; and then progress to
larger numbers. (See below).

=> cecocecoe

30 -+

CEEEEEREE :

6

/"..Remainder 2z
LY =

B
\

SpueJls Jaylo

wiody syuln

* Convert between different units of measure [for example, kilometre to metre; hour to minute]
* Estimate, compare and calculate different measures, including money in pounds and pence (MEASURES)

* Recognise that hundreths arise when dividing an object by one hundred and dividing tenths by ten.

(FRACTIONS)
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Year 5 Division
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. Pupils should be taught to:

* multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

* multiply and divide numbers mentally drawing upon known facts

identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers .

Number lines Factorising
IxiTwaT 25 1T = 34 _________:E_'_::_',_Bj_______ dsu -» K.
9 26 60 400 T =480 +5+3
400-17=23r 9

Pupils apply all the multiplication tables and related division facts frequently and use them
confidently .

5uOl3e|NJ|e)
UM

Pupils practise and extend their use of the formal written methods of short multiplication and short division.
e Divide numbers up to 4 digits by a one-digit number using the formal written method of short division and
interpret remainders appropriately for the

S8 + 7 becomes 432 + 5 becomes 495 + 11 becomes
context.
i1 a a8 6 r2 4 5 r1
I 2 3 [
7,9 B 5 4 3 2 1 1 4 %5 [
Answer: 14 Answer: 86 remainder 2 Answer: 45

®  Pupils interpret non-integer answers to division by expressing results in different ways according to the context,
including with remainders, as fractions, as decimals or by rounding. (See Representations below.)

SUOIJIL.

* Recognise mixed numbers and improper fractions and convert from one form to the other and write mathematical
statements > 1 as a mixed number .

®  Pupils connect equivalent fractions > 1 that simplify to integers with division and other fractions > 1 to division with
remainders.

®  Pupils connect multiplication by a fraction to using fractions as operators (fractions of), and to division.

®  Pupils should make connections between percentages, fractions and decimals
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Year 5 Division

Can we divide this

must exchange it for ten
tokens. Can we
divide into 6 groups
now?

Short division with exchange.

token into 6 equal
groups?, then we

23

0000080

(L 1T 1]

oy T T [
0

|
FNane| ‘
_ |

Understanding remainders.

« » @ ® p#.....

o e w v g 00 ®

. o0 " _ .e00® =
'—""ﬂ; .. 0 n....

..... BRI

ST. JOHN BOSCO
1S
<D
Practical experience with

manipulatives is vital for chil-
dren to talk through the lan-
guage of division e.g. exchange,
remainder; and to embed
conceptual understanding.

2 out of a whole groupofd=2=1=0.5
4 2
98+4=5 =24r2=241 =245

hat is the same? What's
different about the ways that these
remainders are expressed?

SPUBJIS J12YJ0 WO} SHUlT

* Pupils use all four operations in problems involving time and money, including conversions. .....using decimal

notation, including scaling.

* calculate and compare the area of rectangles (including squares). (MEASURES)

establish whether a number up to 100 is prime and recall prime numbers up to 19

recognise and use square numbers and cube numbers, and the notation for squared (2) and cubed (3)

solve problems involving multiplication and division including using their knowledge of factors and multiples,
squares and cubes and including scaling by simple fractions and problems involving simple rates.

solve problems involving addition, subtraction, multiplication and division and a combination of these, includ-
ing understanding the meaning of the equals sign. (NUMBER—MULTIPLICATION AND DIVISION)
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Year 6 Division
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. Pupils should be taught to:

¢ perform mental calculations, including with mixed Spider diagrams _—— ——_
operations and large numbers. /}f\k_‘f"‘" =:EL/'

* use their knowledge of the order of operations to (‘;ﬁq;”'—:j\ f.f \r.’f_:___:mhra;‘{
carry out calculations involving the four operations. R o B

* identify common factors, common multiples and S el

prime numbers.
f I know that 366 will divide by 6 because it has 2 and 3 as factors I

Solve problems invelving addition, subtraction, multiplication and division
use estimation to check answers to calculations and determine, in the context of a
problem, an appropriate degree of accuracy.

suolje|naje)
UanUM

* divide numbers up to 4 digits by a two-digit whole number using the | Long division
formal written method of long division, and interpret remainders as 432 + 13 becomes 432 + 15 becomes 432+ 5 becomes
whole number remainders, fractions, or by rounding, as appropriate
for the context

* divide numbers up to 4 digits by a two-digit number using the
formal written method of short division where appropriate,
interpreting remainders according to the context. .

® Pupils practise division for larger numbers, using the formal written | o m— ..

e

I
%

CRIE

(Lo

- oW E W
WO NENB
R

PR ST
00 0o 8

methods ai short and .fani division.

SuoIjoeI

*use common factors to simplify fractions,

ecompare and order fractions, including fractions > 1

eadd and subtract fractions with different denominators and mixed
numbers, using the concept of equivalent fractions

sdivide proper fractions by whole numbers [for example, 1/3+2=1/6.] |

eassociate a fraction with division and calculate decimal fraction equivalents [for example, 0.375.]

® Pupils use their understanding of the relationship -HleleY o [io [I0] L“n lE-SU
between unit fractions and division to work 2/5 of a number is 20. ' =
backwards. use written division methods in What is the number? 20

cases where the answer has up to 2 dp.
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Multiplication

KS1- The commutative law for multiplication
Lower K52 - Grid multiplication as an interim
step

Upper K52 - Moving from grid to a column

KS1- Look at ‘missing numbers’
KS2 - Equations and substitution
KS3 - Factorising*

KS1 - Number bonds to ten

KS1 - Consolidation and practice (Addition
and Subtraction)

KS1 - Reinforcing Table Facts

KS1 - Rapid recall of multiplication facts

CARING MH OTHER
Multiplication Algebra Number facts Division
https://www.ncetm.org.uk/resources/40530 | hitps://www.ncetm.orz.uk/ hitps://www.ncetm.orz.uk/ https://www.ncetm.org.uk/
KS1 - Multiple Representations of resources/43649 resources/40533 resources/43589

KS1- Sharing and grouping
KS 2 - Place value counters for
division

KS 3 - Group working on
problems*

KS1 - Partitioning in different ways

KS1 - Addition and Subtraction

KS1 - Using resources to develop fluency and
understanding

KS2 - Partitioning (subtraction)

Number and Place value Fractions
https://www.ncetm.org.uk/resources/40534 | https://www.ncetm.org.uk/
K51 - Counting in steps of one and ten resources/43609

K51 - Adding fractions and mixed
numbers

KS2 - Using an array to add fractions
KS2 - Bar model dividing by fractions
KS3 - Fraction wall to add fractions*

Subtraction
https://www.ncetm.org.uk/

resources/40532

Lower K52 - Partitioning

Lower KS2 - Discussing Subtraction
Strategies

Lower KS2 - Developing Column Subtraction
Upper KS2- Column Subtraction

Multiplicative

reasoning
https://www.ncetm.org.uk/

resources/43669

KS2 - Bar model for

multiplication
KS3 - Ratio and proportion® ‘
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Glossary

Add + Add, total, sum, more, plus, increase, altogether
Algebra a symbol representing a number
Arrays A rectangular representation where each row and

column must have the same number of objects or
pictures.

Commutative

In addition, numbers can be added up in any order
and the total remains the same e.g.a+ b = b + a.

Divide = Dividing is a quick way of subtracting several lots of
the same number of quantity, or splitting it up into
equal groups.

Divisor The divisor is the number you divide by e.g. in 63
the divisor is 3.

Equals the same value as, equivalent, balance

Ec;!ua'!'ion A number sentence that uses letters or symbols to

replace digits, a statement where two mathematical
expressions have the same value.

Generalise

Look for a general pattern that will help to solve a
related problem.

Grid

A way to organise a multiplication or division
calculation where the number being divided is
partitioned. The partial products are shown in the
grid. See diagram in multiplication and division
sections.
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Glossary

Grouping Where a set of objects or a number is grouped into
an already established number until no more groups
can be made. E.g. 35 sweets shared between 7
friends would make 7 groups of 5.

Tnverse Opposite or reverse operations, e.g. 16 - 7 = 9 so
9+ 7 =16

Multiply x So many groups of, lots of, and sets of. Times, find
the product of.

Pgdqgogy Teaching method used e.q. asking questions,
encouraging to look for patterns etc.

Quotient A quotient is the whole number of times you can
divide one number by a number.

Remainder If you can't divide a number exactly you have an
amount left+ over - this is called the remainde--r.

Rgpeafgd addition Repeated addition is the process of grouping. Where
a number is repeatedly added from O to the target
number e.q. repeatedly adding 5. For larger numbers,
multiples of e.g. 5 can be repeatedly added.
Rgpequd subtraction Repeated subtraction is the process of grouping.
Where a number is repeatedly subtracted from the
total e.g. repeatedly subtracting 5 from 35 (7 times).
For larger| numbers, multiples of e.g. 5 can be
repeatedly subtracted.

Sharing Where a set of objects or a number is shared equally
into a given number of sets. E.g. 28 sweets are

shared into 7 equal piles.
Subtract - Minus, take away, find the difference, count how
many left, find that many fewer than before.
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