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CALCULATION POLICY
The Viking Academy Trust

Schools in the Viking Academy Trust (VAT)

Chilton Primary School

Ramsgate Arts Primary School

Upton Junior School

This "Calculation’ policy is specifically for Upton Junior School.

1. Rationale:

At the Viking Academy Trust, we believe all employees must ensure their
mathematical subject knowledge is relevant conditional to current
methodologies and expectations in teaching mathematics.

2. Purpose:

To establish an accessible document that clearly outlines the progression
through each of the four calculations within mathematics; addition, subtraction,
multiplication and division. With the help of concrete, pictorial and abstract
representations, teachers are able to use this document in order to plan a
succession of effective lessons regarding the conceptualised teaching and
learning of calculation.

3.1 Guidelines:

This policy is separated firstly into the four calculations and then additionally
by year group in order to show a clear route of development through years 3 to
6 in addition, subtraction, multiplication and division; including the expected
formal abstract written methods, visual representations and links to other
areas of the curriculum.

This policy should be used alongside other school mathematics initiatives such

as Primary Advantage Maths in which a further wealth of concrete, pictorial
and abstract representations of the four calculations can be found.
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3.2 Formal written method guidance:

Year 3 Year 4 Year 5 Year 6
Addition Column method Column method Column method Column method
without with exchanging with exchanging with exchanging

exchanging (up to
3 digits)

Begin exchanging
when appropriate.

(up to 4 digits)

(up to 4 digits and
beyond)

Decimals - with
the same amount
of decimal places.

(up to 4 digits and
beyond)

Decimals - with
different amounts
of decimal places.

Subtraction

Column method
without
exchanging (up to
3 digits)

Begin exchanging
when appropriate.

Column method
with exchanging
(up to 4 digits)

Column method
with exchanging
(up to 4 digits and
beyond)

Decimals - with
the same amount
of decimal places.

Column method
with exchanging
(up to 4 digits and
beyond)

Decimals - with
different amounts
of decimal places.

Multiplication Counting in Column (vertical) Column (vertical) Column (vertical)
multiples. multiplication multiplication multiplication
Repeated addition. Long multiplication | Long multiplication
Arrays - showing (2 and 3 digit
commutativity. multiplied by 1 (up to 4 digit (multi digit up to 4
Partitioning using | digit) multiplied by 1 or | digits multiplied
the grid method. 2 digits) by 2 digits)
Division Division with Division with Short division Short division
arrays. arrays. Long division
Division with a Division with a (Up to 4 digits by | (Up to 4 digits by
remainder. remainder. 1 digit) 2 digits)
Short division (2 Short division (up | Remainders can be | Remainders

digit by 1 digit)

to 3 digits by 1
digit)

interpreted in
different ways.

inferpreted as
whole numbers,
fractions or round.
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Upton Calculation Policy for addition: YEAR 3

Add numbers menffxl!y, including: Common mental calculation strategies:
= * A three-digit number and ones Partitioning and recombining
3 e A three-digit number and tens Doubles and near doubles
e e A three-digit number and hundreds Use number pairs to 10 and 100
8 Adding hear multiples of ten and adjusting
o e Partition all numbers and recombine, start with Using patterns of similar calculations
9_‘_ TO + TO then HTO + TO Us_ing.known number facts
o . | | ters Bridging through ten and hundred
a * Use straws, Dienes, place value counters, Complementary addition (mental number line)
empty number lines.
Add numbers with up to three digits, using the column method.
5
_‘-
—+ + 30 +
5 30 + 4 34 200+ 3 + 234
2 —> 500+20+7 + 527
o —>
) 20+5 +25
& E— I 700+ 60 + 1 761
5 50+ 9 59
% 10 1

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

Bundles of straws 0+50+3 T e e
) 10+40+3 3 or e o |
= 1604280 ‘ ..
S 20+30+3 et , |
S : - 7 leadingto , 7 -7
3 30+20+3 | | A \\ L 1003
=3 pov . ! .
) 40+ 10+ 3 1 o e

oo
S 50+ 0 +3 .. e8| ©
© 25 RS
P 42+31=73 = +47 : a
[ 72
o® 1
3
2 +
§' _76 21 What is the same and what
@ g e E’:é_o il is different about all these Dienes and place value counters
=90 + 7 =97 methods?

Partitioning and recombining

Addition of fractions with the same denominator within one whole. Z .
Addition of fractions
with the same denominator

)

3

S 2+3=5

% 5 § §
S Pupils should estimate the answers to a calculation and use inverse operations to check answers.
g g Add amounts of money using both pounds (£) and pence (p) in practical and appropriate contexts.
w © | Measure, compare and add lengths (m/cm/mm), mass (kg/g) and volume/capacity (I/ml).
3 3
3 3
n
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Upton Calculation Policy for addition: YEAR 4

Practise mental methods with increasingly large numbers. . .
Common mental calculation strategies:

See year 3 guidance Partitioning and recombining
Doubles and near doubles
= | Consolidate partitioning and re-partitioning UZZ number Pai:‘s. ‘fl° 10 and 10°d e
S | Use compensation for adding too much/little and adjusting. Adding near multiples of ten and adjusting
2 . Using patterns of similar calculations
— | Use straws, Dienes, place value counters, Using known number facts
g— Empty number lines etc. Bridging through ten and hundred
c Complementary addition (mental number line)
2
[e]
a 5 s G 2 +30 7 55+37=55+30+7
I know that 63 + 29 is
=85+7
the same as 63 + 30 - 1 B A
55 85 92 =92
Add numbers with up to four digits, using the column method. [ 789+642becomes
8 . Y 7809
& = | Include decimal addition for money.
2 3 + 6 42
= g 1431
o
3 - — Tt
Answer: 1431
Use a range of concrete, pictorial and abstract representations, including those below. 0+50+3
Bundles of straws : e 10+40+3
Using Dienes 42407 £12.32 20 + 30 + 3
/ L | +£11.81 30+20+3
i - 40+10+3
¥ : 43 140 143 £24.13 50+ 0 +3
d 1
} ’ Compensating in mental addition Re—par‘ﬁ‘rioning

42+31=73

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

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

suoijbjuasaddad buijioddng

m o+ B | | ,
lehl1.= 2 o+ il
-l e o . . .mm]

Addition of fractions with the same denominator bridging whole numbers.
Counting using simple fractions and decimals, both forwards and backwards.

:Sﬂ Addition of fractions

g with the same denominator

=

S 2+3=5

0 5 5 § 1
1+2=2+2=1 2 -
2 4 4 4 va

Pupils should estimate the answers to a calculation and use inverse operations to check answers.
Add amounts of money using both pounds (£) and pence (p) in practical and appropriate contexts.
Measure, compare and add lengths (m/cm/mm), mass (kg/g) and volume/capacity (I/ml).

Calculate the perimeter of composite rectilinear shapes using different units of measurement.
Solve addition two step problems in context, deciding which operation and methods to use and why.

SpupJis
J2Y}0 WOJJ SHUIT
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Upton Calculation Policy for addition: YEAR 5

Add numbers mentally with increasingly large numbers, e.g. 12,462 + 2,300 = 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

=

S | places, and complements of 1 (e.g. 0.67 + 0.33 = 1)

= Common mental calculation strategies:
o . . . Partitioning and recombining

o | Children use representation of choice Doubles and near doubles

2 | Refer back to pictorial and physical representations when Use number pairs to 10 and 100

g,._ needed. Adding near multiples of ten and adjusting
>

0

Using patterns of similar calculations

) ) Using known number facts
See years 3 and 4 guidance for further scaffolding of less able. | Bridging through ten and hundred

Complementary addition (mental number line)

Add numbers with up to four digits (or more than four if exceeding), using the column method.

?: £ | Include decimal addition for money. 24172m £563.14

5 X + 5929m + £207.88

3 3 30101m £771.02
R T K

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

12 462 + 2300
=12 462 + 2000 + 300 What is the same and Place Value counters to support column addition
= 14 462 + 300 what is different about all . e 393
oo Lo | B |
=14 762 these methods? [ [°8 . ] . | +308
= = 1

Partitioning and
recombining

o |

suoiypiuasaudad buirdoddng

Jottings to support mental
calculations

Addition of fractions with the same denominator and denominators that are multiples of the same
number (to become fluent through a variety of increasingly complex problems and add fractions that
exceed 1 as a mixed number).

- ==
§ Counting using simple fractions and decimals, both forwards and backwards. AL
e |
1+2=2+2=1| | | % | « | |
2 4 4 4 v | 1+1=5+4=9

4 5§ 2020 20

Pupils should solve problems involving up to three decimals numbers.

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

Use all four operations to solve problems involving measure (e.g. length, mass, volume/capacity, money,
duration) using decimal notation.

Calculate the perimeter of composite rectilinear shapes using different units of measurement.

Use angle sum facts and other properties o make deductions about missing angles.

Solve comparison, sum and difference problems using information presented in a line graph.

SpUDJ4S
J2Y40 WouJ SyuI
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Upton Calculation Policy for addition: YEAR 6

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

Common mental calculation strategies:

Partitioning and recombining
Children use representation of choice. Doubles and near doubles
Consolidate partitioning and re-partitioning. Use number pairs to 10 and 100

Use compensation for adding too much/little and adjusting. G:ﬂ';i:::e"r;“s“gf"ﬁ::";iﬁiT;'I‘C?JT:T?:#:ST'"9

Refer back to pictorial and physical representations when Using known number facts

needed. Bridging through ten and hundred
Complementary addition (mental number line)

SUO14D|ND|DI [DJUW

See years 3, 4 and 5 guidance for further scaffolding of less able.

Add larger numbers using the column method. 789 + 642 becomes
(]
2 7 89
2 § Include decimal addition for money. 24172m £563.14 . 6 42
S + 5929m + £207.88
3 S £771.02 ezt
S 30101m ‘ -
1111 "11 Answer: 1431
Use a range of concrete, pictorial and abstract representations, including those below.

o) 12462 + 2300 - \

B | | 12002200030 T—au || 234kg+49kg =273 kg / What is the

= =14 462+ 300 o i same and what

5 =14 762 200+30+4 .

a 40+9 is different

o) Partitioning and

S e - 200 + 70 + 13 about all these

((X ] Place Value counters to support column addition me'l'hods?

g r.gnf‘.'s_x r_uz_! pe—— 393

§ oos | g “edd K 30513 I can explain my

% . 1 method using place

- | =l <'\\ value counters.

Addition of fractions with different denominators and mixed numbers, using the concept of

equivalent fractions.
- | Start with fractions where the denominator of one fraction is a multiple
g8 | of the other (e.g. 1/2 + 1/8 = 5/8) and progress to varied and increasingly - 3
= | complex problems. ' T .
@ | Practise calculations with simple fractions and decimal equivalents to aid

fluency. N

5 8 40

Pupils should use their knowledge of the order of operations to carry out calculations involving the four
— | operations (BIDMAS).
3 | Solve problems involving all four operations.
%, | Algebra: use symbols and letters to represent variables and unknowns eg.a+b=b+a
§ Solve problems involving the calculation and conversions of units of measure, using decimal notation of up
o | to three decimal places where appropriate.
(%t Using the number like, pupils use, add and subtract positive and negative integers for measures such as
o | femperature.
§ Calculate and interpret the mean as an average.
é. 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)
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Upton Calculation Policy for subtraction: YEAR 3

Add and subtract numbers mentally, including:

% - A thr‘ee-dl.g I_t number and ones Common mental calculation strategies:
go- - A three-digit number and tens Find differences by counting up
= | - A three-digit number and hundreds Partitioning
o Applying known facts
a . . idgi 10 Itipl 10
£ | Use a humber line, Dienes, hundred squares, two-hundred Bridging Thmugh el inulfafolies °f.
5 o . Subtracting 9, 11 etc. by compensating
g | squares and similar representations to support mental Counting on to, or back from the largest number
@ | calculations.
Subtract numbers with up to three digits, using formal written methods of columnar subtraction.
z
5 (1)Extended columnar - (2) Extended columnar -
o no exchange with exchange: . II
Q 87-58 becomes
& Extended method 87 - 53 = 70+17 _ lI II
5 80 and 7 50 + 8 87 = 70+17
<Y - 50and3 20+ 9
@ —30and4=34

— Partitioning and re-partitioning support the understanding of place
(20 value.
e\._/ é A
560-280 All of these representa-
- , R R By + B | tions still comprise the
m - amount of 36.
B B+ B

SED

..\//\/(\ B + %%?EL / l \

N AN

30+6 10 + 26
20+ 16

Introduce transition from concrete place value representations (e.g. Dienes or straws), to
pictorial - such as place value counters or money.

. : \O . %) Revert to concrete manipulatives
. o © & and expanded methods when
difficulties arise.

suoijbjuasaddad buijioddng

132 in Dienes 132 in place value counters
Count up and down in tenths. Adding Fractions

T | Add and subtract fractions with the same Bar model e_ 9:®

a denominator within one whole. .[..jjj

5 g 2 1

2 4 4 4
S Add and subtract amounts of money to give change, using both pounds (£) and pence (p) in practical
& ‘5_ contexts.
Q
w & Compare durations of events, for example calculating the time taken by particular events or tasks.
33
2 3
n
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Upton Calculation Policy for subtraction: YEAR 4

Continue to practise mental methods with increasingly large numbers to aid fluency.

= This could be done using an empty number line.
® . , . :
S | Find small differences by counting up g’(’i’l‘l’c’:’: ;:Z‘l’l’; ;‘;‘;’} ::’e‘:) ;’59 funberiics to
£ | e.g. 5003-4996 '
S | Subtract nearest multiple of fen and adjust. sipbnian e bttt L e
‘9% Partition larger numbers. o ” 0
@ | Encourage children to use visualisations, such as number lines, _5 i
wherever possible.
Subtract numbers with up to four digits, using formal written methods of columnar subtraction.
Build on formal, extended method (see year 3) using exchange wherever necessary.
§ Continue to use representations and manipulatives to develop understanding of place value.
2
—+
S 372—147 =
Q 60
) 300+70 + 2 300 + 60 +12 300770+ 2
g: 100+40+ 7 » -100+40+ 7 ¥ - 100+40+ 7
& _200+20+ 5 200+20+ 5
n

Apply understanding of subtraction with larger integers to that of decimals in context of money and
measures. (See Year 5.)

Use a range of concrete, pictorial and abstract representations, including those below. Dienes blocks and
place value counters can be used effectively to model calculations and underlying concepts.

72 -47 . :
o :: \.-’_ r_\- ;\'- \.z:
c LAV B
el ~ ) - !
3 ee  OUo | X2
: | |-47
o
3 This is now =—+
o “Sixty-twelve”
S ===-:=
“ 6
S A2
=+
o
=+
% Use physical and/or pictorial representations and expanded "T would count on a
algorithms alongside columnar methods. Ask: what is the same? number line to
What's different? Compare and discuss the suitability of calculate 5003-4896;
different methods ion context. because the numbers

Pupils decide which operations and methods to use and why. are close together.”

. Count up and down in hundredths R 3.3

3 | Add and subtract fractions with the same denominator. %

2 | Solve simple measure and money problems involving fractions BRI TTTT]

% and decimals to two decimal places.

$ - 1

o Identify, represent and estimate numbers using different representations (place value).
3 ‘5_ Estimate and use inverse operations to check answers to a calculation.
2 (_A’: Solve addition and subtraction two-step problems in contexts, deciding which operations and methods to
§ 3 | use and why.
o 3 | Estimate, compare and calculate different measures, including money in pounds and pence.
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Upton Calculation Policy for subtraction: YEAR 5

- Subtract numbers mentally with increasingly large numbers.

e.g. 12,462 - 2300 = 10,162 . .
- . Common mental calculation strategies:

- Use rounding to check answers to calculations and Find differences by counting up
% determine, incontect of a problem, levels of accuracy. Partitioning
= | - Pupils practise subtracting decimals, including a mix of Al L e
=R . . . . Bridging through 10 and multiples of 10
~ | whole numbers and decimals, decimals with different - . )
a X ubtracting 9, 11 etc. by compensating
aQ numbers of decimal places, and complements of 1 Counting on to, or back from the largest number
S |eg. 1-0.17=0.83
S | - Pupils mentally subtract tenths, and one-digit whole numbers and tenths.
n

Children use or visualise representations of their choice. Refer back to
physical representations as required.

Subtract whole numbers with more than four digits using the formal written columnar method.

Practise subtracting numbers including decimals.

(See year 4) compare phsyical and/or pictorial representations and exapded algorithms alongside
§ columnar methods. Ask the children what's the same and different?
(:“t Compare and discuss the suitability of different menthods (mental or written), in context.
> | Revert to expanded methods whenever difficulties arise.
=R
& £17.34—£12.16 What is the same
= about these models?
o 2 s, .. r 2
2 | 1000+700+20+14p 1734p £ 2 Rats dfjerent

- 1000+200+10+ 6p 1734 Relate place value of decimals with that

-1216p —» .
500+10+ 8 -12.16 of whole numbers using representa-
—eeraUt op 518p —2£:20 _
5.18 tions. See below.

Use a range of concrete, pictorial and abstract representations, including those below. Stress the place
value relationships between money, decimals and whole numbers. Extended place value mats can be used,

_%’ moving away from the traditional ‘Hundreds, Tens and Ones’ used in lower KS2.
-%:- X 100 Column Subtraction with Place Valud Soliitacs ™ , ) E .\;)
3 m 00000,
o -]
2 CEOeR|
8 (O 00000, 2
E <«— Integers 0,
a i 17 2
g <
—+ ;" ~ < Money - 3 8 1
?«-. s @ EA 1
) B
S
2 1 1 H

I10 i |~ Decimals

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

é_’n (Include fractions exceeding 1 as a mixed number).

5 | Solve measure and money problems involving fractions and decimals to three decimal places.

@ | Mentally subtract tenths/hundredths, and one-digit whole numbers and tenths/hundredths.
S Solve problems involving addition, subtraction, multiplication and division and a combination of these,
=5 including truly understanding the meaning of the equals sign.
; 3\7: Use all four operations to solve problems involving time, money and measure using decimal notation up to 3
8 3 | decimal places.
§_ 3

10
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Upton Calculation Policy for subtraction: YEAR 6

- Perf?rm rr?enfal c'alcula'hons, including with mixed Common mental calculation strategies:
operations, increasingly large numbers and complex Find differences by counting up
calculations. Partitioning
Z | - Use estimation to check answers to calculations and Applying known facts .
3 | determine, in the context of a problem, an appropriate Bridging through 10 and multiples of 10
B_" ‘ P ‘ pprop Subtracting 9, 11 etc. by compensating
9 degree of accuracy. Counting on to, or back from the largest humber
o
c
§ Els:e_kggu: gu:;ber facts and place value to subtract
) Children use or visualise representations of their choice. -
@ Refer back to physical representations as required. _ 0
ale - a3
\__ /""---‘,_7__ — __,-—*""'f-
001 03
Subtract whole numbers with more than four digits using the formal written columnar method.
Practise subtracting numbers including decimals.
(See year 3, 4 and 5) compare phsyical and/or pictorial representations and exapded algorithms alongside
§ columnar methods. Ask the children what's the same and different?
(:“t Compare and discuss the suitability of different menthods (mental or written), in context.
> | Revert to expanded methods whenever difficulties arise.
o
g | |932- 457 becomes Consolidate columnar 1 867 1'.]15511 178 9 Ol{_}1 ’
S L methods, paying :
7 g 3 2 ttention o th
s attention to the -5 4 5 6 4 L5l 4] 5) g
occurrence of zeros
a 7 s as placeholders. 1 3 2 5 5 1 2L S R

Use a range of concrete and pictorial representations alongside the column method when needed.
What is the same? What is different?

| 2035—485 = 1552

How long is the journey from
Toee "owent | Oxhill to Shipston ?

o T

Whatcote 12155 pm ;
Fubready 1048 pm

Homington 23 pm j
Shapaton 3: 20 pm s
55 mins + 2he + 26 mins = ‘ ; a '

\ & 4

Bus Timetabie ’ ;

suoljbiuasaudad buijaoddng

T | Subtract fractions with different denominators and mixed numbers.
(3 Practise calculations with simple fractions and decimal fraction equivalents to aid fluency.
%
° Use their knowledge of the order of operations to carry out calculations involving the four operations
;:* T | (BIDMAS)
o & | Solve problems involving all four operations.
5; é" Algebra: use symbols and letters to represent variable and unknowns eg.a+b=b+a
§ 3 | Using the number line, pupils use, add and subtract positive and negative integers for measures such as

temperature.

11
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Upton Calculation Policy for multiplication: YEAR 3

Recall and use multiplication and division facts for the 3, 4 and 8 times tables.
Children should draw on year 2 understanding of 2, 5 and 10 times tables.

Use doubling to connect 2, 4 and 8 times tables.

Develop efficient mental methods using commutativity and associativity.

Derive related muliplication and division facts.

The associative law:

4x12x6=4x5x12
=20x12
=240

| can see eight
groups of seven!

suoi4piuasaddad buitdoddng

\8 }/I can see seven,
) DQ eight times!
9
19x3=57. 3 I | 4 56 And seven
30 + 27 =57 groups of
eight!

Use arrays for partitioning too

§ Calculate mathematical statements for multiplication using the multiplication tables they know,
g | including for two-digit numbers times one-digit numbers, using mental methods. | 1. (ommutative law:
Q Partitioning: multiply the tens first and then multiple the units, 4x12=12x 4
Q |eg.57x4=(50x4)+(7x4)=200 + 28 = 228.
D— . .
2 .Chlldr'.en can a.pply these skills to solve spoker'1 wo_r'd problems too, T have 8 packets, cach containing 13
3 including missing number statementse.g. 72+ _ =8 TS, T T G e
. in total?'
Ensure opportunities to learn Deriving related facts:
mulhpllc.cl‘rlon tables T.hr‘ough SHISL e s L Multiplication and division facts:
use of visual models, images 8x4=32,4x8=32,32+8=4,
and also rote learning. 30x2=60,60 +3=20,60+2=30 32:4=8
< Wr‘l're and caltj‘ul.afe .mafhemaflcal statements f?r' mu!flpllccmon Towatds e coluti Method ...
S | using the multiplication tables that they know, including for
(“.:* two-digit numbers times one-digit numbers, progressing to x| 20] 4
> | formal written methods. 6 |120| 24 ng
2 | Estimate before calculating to develop number fluency. o e
S | Ensure written methods build on or relate fo mental methods. 1%2 P
_‘.
S 144
0
: XN “‘. 5 2 digit x 1 digit number:
TN . 1 1 () (4 13px 3 5 _
= = ’... %) e =10px3+3px3 i
: | 900® R S EME
e D 10p P p =oUp +9p 7 210 56
3 groups of 40 = 39p 210 + 56 = 266
A 30p 9p

Recognise and show using diagrams, equivalent fractions with small denominators.

:,n TTZ 9 % 9]0 T T U m m "

] 2411331416320 ‘

=+ 3 6|9 |12]15 |18 2124|2730 i il + b

% 418 [12]16 20 |24 |26 |82 |36 |40

1 2
S 10 15/20 |25 /30|35 40|45 50 5 'y E

° Solve problems, including missing number problems, involving multiplication, including positive integer
—+ . . . . .
S & | scaling problems and correspondence problems in which n objects are connected to m objects.
o & | The comparison of measures includes simple scaling by integers, e.g. a given measurement or quantity is
5; éh twice as long or five times as high.
§_ 3 | Pupils now use multiples of 2, 3,4, 5, 8, 10, 50 and 100.

Pupils understand and use simple scales in pictograms and bar charts with increasing accuracy.

Viking Academy Trust: Upton Junior School Maths Team 2017
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Upton Calculation Policy for multiplication: YEAR 4

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:

216
1

§ Multiplying by 0 and 1; The associative law:

g Dividing by 1: (2x3)x4=2x(3x4)

Q Multiplying three numbers together.

& | Recognise and use factor pairs and commutativity in mental calculations. The distributive law:

§ | Practise mental methods and extend this to three-digit numbers to derive facts, | 39x7=30x7+9x7

S | (for example 600 + 3 = 200 can be derived from 2 X 3 = 6)

» Using facts and rules:

2x6x5=10x6=60

Multiply Tu./o-digif and ‘rhr:ee-digif numbers by a one-digit Key skills to support:

§ number using a formal written layout. - Know or quickly recall multiplication

= | Estimate before calculating to develop number fluency. facts up to0 12 x 12.

S | Ensure written methods build on or relate to mental methods. - Understand the effect of multiplying

§_ Introduce the grid method alongside expanded column methods. numbers by 10, 100 or 1000.

% 0 4 ,(5: " IZ\A(;JI;rlzlg multiples of 10, for example,

g 4 m_ %;:L;:>:—1; - Approximate, e.g. recognise that 72 x

38 is approx. 70 x 40.

suoiypiuasaudad buirdoddng

Ensure children can confidently multiply
and divide by 10 and 100, that
multiplying by 10 makes the number
bigger and all digits move one place to
the left, while dividing does the
opposite.

Moving digits ITP

This digit is

worth 200 This digit is

worth 30

I can use place
value counters to

Use arrays made with place

value counters to ®®O®
. 3

demonstrate the link be‘rweenH ®®®®

apply the language of

multiplication and division. 0000
This will support the 40
understanding of the grid 3] 120
method.

Children need to understand and

and factors and use it in solving
multiplication and division
problems, for example, ‘all factors
of 36 are multiples of 2, true or
false? Find two factors of 48 4
that are also multiples of 3.

model the grid
method

multiples

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 tfenths and hundredths.

;3:, Make connections between fractions of a length, of a shape and as a representation of one
3. | whole or set of quantities.
& | Use factors and multiples to recognise equivalent fractions and simplify where appropriate.
4 6 8 10 12 14 16 {1 2 16
10 15 20 25 30 35 40 ?=E
S Solve problems, including missing number problems, involving multiplication, including positive integer
g g scaling problems and correspondence problems in which n objects are connected to m objects.
Y ‘_"h Convert between different units of measure (e.g. km to m)
§ 3 | Relate area to arrays and multiplication
Ty 3 Pupils understand and use a greater range of scales in their representations (statistics)
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Upton Calculation Policy for multiplication:

YEAR 5

Multiply and divide numbers mentally drawing upon known facts.
Multiply and divide whole numbers and those involving

Pupils should be taught through-

= . out that percentages, decimals
imals by 10, 100 1000. = ; .
8 dec ma-s Y ‘ and 24x15=? and fractions are different ways
g Recognise and use square and cube numbers of expressing proportions.
Q (and notation)
o — Example of constructing
< Spider diagrams ORI - 7 L " | did: 24 % 5 = 120 (half I did: equivalence statements:
= ' h (24x10) | 4y 35=-2x2x35;
o’ 42+6= @ 0.007 « 6 = of 24 x 10), then multi- +(24x5). X33 =2X2X30;
a plied 120 by 3 to get 360 3x270=3x3x9x10
B =92x10
diagrams provide a visual way of recording these facts.
Itipl bers up to 4 digits by a one-digit or two-digit L
Mu bP Y nur.n up | wri 9 4 h : . Igd' | W 9 Compact methods for multiplication are
§ num .er.'s u.?mg a forma .wr‘lﬂ'en method, including long efficient but often do not make the
g multiplication for two-digit numbers. value of each digit explicit. When
S 24 16 becomes 124 x 26 becomes introducing multiplication of decimals, it
() 2 12 2741 x 6 becomes ) ) )
o 2 a 12 4 is sensible to take children back to an
2 * 16 x 36 2741 expanded form, such as the grid method
=1 2 a0 \ : : : - 6 where the value of each digit is clear, to
o 14 4 .
% 38 a 32 2 4 ! f ‘: ‘68 ensure that the children understand the
b process.
wn 3000 500 60 - To start multiplying using the least significant
5 . digit for the grid method will support children
© 20 60000 10000 1200 140 71340 3567 e . i
o with implementation of the written procedure.
3 4 12000 2000 240 28 14268 x24
3 Total 85608 14268
a 71340 Build on dhildren’s understanding
o What is the same and what is 008 demonstrate multiplication of a
8 different about these two 85608 deamal number alongside its whole
0 thods? number equivalent
g MRl 326 326
5" x 8 x__8
5 2400 24.00
3 0 6 12 18 24 30 36 42 48 54 60
2 = 4 s
7 0 06 12 18 24 3 36 42 48 54 6 — —
2608 26.08

Multiply proper fractions and mixed numbers by whole numbers, supported by materials and diagrams.
Identify, name and writ 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,

Other links: ratio.

3 | building on work from previous years. This related to scaling by simple fractions, including fractions > 1.
(9] s .
% e . .
2 Scaling by % “% of a %%”: find a %, then divide it by 4.
“finding a half of a
qua rter Encourage children to draw diagrams to represent situations or problems involving fractions
Model how to do this, for example:
[6ieT 0 [i0 T10] B
“/5 of a number is 20. What is the number? EEE l\”\o\E-SO
20
Identify multiples & factors, including finding all factor pairs of a number, & common factors of two
—
5 | numbers.
x . . . . .
@ | Know and use the vocabulary of prime numbers, prime factors and composite (non-prime). Establish
3 | whether a number up to 100 is prime and recall prime numbers up to 19.
2 Solve problems involving multiplication and division including using their knowledge of factors and
(5;’ multiples, squares and cubes, and including understanding the meaning of the equals sign. Use all four
o | operations to solve problems involving measure [for example, length, mass, volume, money] using decimal
3 | notation, including scaling.
a | Convert between different units of metric measure; problems including money.
0
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Upton Calculation Policy for multiplication: YEAR 6

Perform mental calculations, including with mixed

. . . Use mental strategies to solve problems e.g.
operations and large numbers (increasingly large numbers 8 P g

X4 by doubling and doubling again.

Viking Academy Trust: Upton Junior School Maths Team 2017

and more complex calculations). X5 by x10 and halving.
= | Use all the multiplication tables to calculate X20 by x10 and doubling.
3 . . . . . . . .
3 | mathematical statements in order to maintain fluency. | X9 by multiplying by 10 and adjusting.
Q | Use estimation to check answers to calculations. X6 by multiplying by 3 and doubling.
2 | Multiply numbers by 10, 100 and 1000 giving
] .
Z | answers up to three decimal places. What is the best approximation
2 ?
Children should know the square numbers up to for 4.4 x 18.6:
12 x 12 and derive the corresponding squares of
multiples of 10 e.g. 80 x 80 = 6400
Multiply multi-digit numbers up to 4 digits by a two-digit number using a formal £ 623
8 < | written method, including long multiplication. -
2 3 | Multiply one-digit numbers with up to two decimal places by whole numbers. 43.61
o -+ .
-t 2
=3 124.60
a Refer to year 3, 4 and 6 guides if children find formal calculation methods difficult. £ 168.21
1
Look at long-multiplication calculations x |8 loaloos 8.46
_§ " con‘raini.ng errors, identify the errors and 11 |88 4.4 066 =93.06 X 11
S £ determine how they should be corrected.
o
e 5 93.06
S 38
% g.. A A \\AAIl:at”s tdh?fsame;’
g.m a Fx3- b b+ 7-{1s at’s different?
o = [ s
Multiply simple pairs of proper fractions, writing the answer in its simplest forme.g. + x 3 = 1/8
Three key applications of understanding: Pupils should use a variety of
- eRecognise that % of 12, % x 12 and 12 divided by 4 " I %l images to support their under-
a are equivalent sta.nding mf multiplication with
g_ e Use cancellation to simplify the product of a fraction ! fractions. Thls.follows earlier work
S and an integer e.g. % x15=3,%x15=2x¥%x 15 = To calculate % x %, find ¥ of a about fractions as operators
7 2%3=6 rectangle/array, then divide that (fractions of), as numbers, and as
Y:into %s. So % of ¥ is 1/8 :
eWork out how many %s in 15, how many %s in 15, e equal parts of objects, e.g. as
how many 2/5s in 1 etc. parts of a rectangle.
Identify common factors, common multiples and prime numbers.
Use their knowledge of the order of operations to carry out calculations involving the four operations.
— | Solve problems involving addition, subtraction, multiplication and division.
3. | Explore the order of operations using brackets; e.g.2+1x3=5and (2+1)x 3 =9.
4. | Fractions, decimals and percentages including equivalences in different contexts.
§ Solve problems involving the relative sizes of two quantities where missing values can be found by using
o | integer multiplication and division facts.
=+ . . . o,
3 | Solve problems involving the calculation of percentages (e.g. of measures, such as 15% of 360) and the
o | use of percentages for comparison.
§ Solve problems involving similar shapes where the scale factor is known or can be found.
5-‘_ Solve problems involving unequal sharing and grouping using knowledge of fractions and multiples.
Algebra including formulae, linear number sequences, combinations of variables.
Measurement including solving problems with conversion of units, decimal notation, area and volume.
Statistics including pie charts, line charts and calculating the mean.
15



Pupils should be taught to recall and use multiplication and division facts for the 3, 4 and 8
multiplication tables. 363 =12 AT
= | Pupils develop efficient mental methods, 4{ &Q;Eﬁﬂ
8 | for example, using commutativity and 30 6 gt -
S | associativity (e.g. 4 x 12 x5 =4 x5 @
8 |x 12 = 20 x 12 = 240) and multiplication 30+3=10 6 +3=2 . “4x3is 12, s0
2 | and division facts to derive related facts. \_ﬁ i 12:3=4"
3 :
e [ e
a + oéo,_é“_]_«l”, ~oiéj—ih ,
= Write and calculate mathematical statements for multiplication 120+3
3 and division using the multiplication tables that they know, “I know 6+3=2, '
g | including for two-digit numbers times one-digit numbers, $0 60+3=20." Dy
q | progressing to formal written methods. “I know 12+3=4, e ®
) s0 120+3=40."
5 New written methods can be modelled alongside Sl—“;
S mental or informal methods to ensure understanding. | I
n
Use a range of concrete and pictorial resources, including: An image for 56 : 7 e
6857=14 21 s for imen
63 + 3 equals e 8
three groups o 3 : . 8 7[ss
_(é’ . 2tensand a 000 = 3|63 ; [8888888¢
-g . one. n ot 00060
3 .
S' Answeris 14
o
®
‘(% Informal exploration with manipulatives supports the progression to
@ formal written methods—which is continued in Year 4.
3_
5
g' ® @ [ N J
7 __ |"e=e
E > 2 = @@ ® e o0 24
"o - ¢ oo
s = a o
® B "*lee 3|72
Recognise that tenths arise from dividing an object into 10 equal parts and in dividing one-digit numbers
or quantities by 10.
"_3,"’ Recognise and show, using diagrams, equivalent fractions ./—-\,D HI_I e Of Ny ==
q | with small denominators.
S | Recognise, find and write fractions of a discrete set of ObJCCTS H\_/.
@ L [
Unit fractions and non-unit fractions with small denominators. N—
40+5=( 1)
S Solve problems, including missing number problems, involving
& g division, including measuring and scaling problems 2':"‘11”5“’"“‘““‘;"]:1“’“‘”"1'0_ w BT O
= . . . . ale: mm on the plan means cm in real lite ey
o & (e.g. four times as high) and correspondence problems in which . ] T
a 1 10€ plan. measure e
S8 3 | nobjects are connected to mobjects. D widihofthe room: .............
§_ 3 i) lengthoftheroom: ............. (

16
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Pupils should be taught to recall and use multiplication and division facts up to 12 x 12.
Use place value, known and derived facts, to multiply and divide mentally,

I know that

= | including: multiplying by O and 1; dividing by 1.

% Recognise and use factor pairs and commutativity in mental calculations.

=

o ; . T

-3 Using known facts ,,,e 2 1w P . OO

= and blank arrays to |&2 | | S ] L 176 = 8 = 22 °

Z calculate 176 = 8. ; \ W " ?,nr‘ "*\jc l

3 | \ (=

L )
Pupils practise mental methods and extend this to three-digit numbers to derive facts.
Divide two and three-digit numbers by a one-digit number using formal written layout.
2 Pupils to become fluent in the formal written method of short division with exact answers.
& <
£3 P 197
= § Revert fo expar\ded‘me'fhods if children find 3 ) 5’9’1
a formal calculation difficult.
591+ 3 =197
693 =3 2 3 1 By working through larger 492 - 4
T — | number calculations with 123
@kl manipulatives, children Faswn
o)])]e) @@, i i - -
EsnsaEg gain experience Qf ex PP 4 080
change (re-partitioning) ﬁl .
Children can work in pairs: child within division algorithms. -

suo14pjuasaudad buiyuoddng

A constructs the array (dividing

manipulatives into 3 rows), child
B checks it and records this in a
formal, short division format.

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).

200-6=33r.2 h ‘ 30 + 3 R
) [® © @l® @ 3 & //I;;;naindeir-g
L sPeedeee \ ’=> ) @ _\- :>6 \.,.,_,_7___, )
TRARR_ P 2' .
: 0= see o ::
o o0 00

Recognise that hundredths arise from dividing an object into 100 equal
parts dividing tenths by 10.
Recognise and show, using diagrams, equivalent fractions.

-
§ Solve problems involving increasingly harder fractions to calculate
I | 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.
o Convert between different units of measure (e.g. km to m; hour to minute).
e . . . . .
& 5 | Estimate, compare and calculate different measures, including money in pounds and pence.
®
o (?: Solve problems, including missing number problems, involving division, including measuring and scaling
§ g problems (e.g. four times as high) and correspondence problems in which nobjects are connected fo m
o
n

objects.

17
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Pupils should be taught to:
Divide whole numbers and those involving decimals by 10, 100 and 1000.
Divide numbers mentally drawing upon known facts.

= | Identify multiples and factors, including finding all factor pairs of a number, and common factrors
= . ¢ !
g'_ of two numbers. Number lines Factorising
= ) 217230 480+ 15
8 If 42 & 6 = 7 1x17.17  2x17T=2d4 - ____,_? ——}‘L.,___ — I\
& 10 =10 NN — =480+5+3
= 9 26 60 400 s
= X
S \
S Then4.2+-6=0.7 400-17=23r9 “I'know that the
@ answer to 138 + 6
will be close to 20,
Pupils apply all the multiplication tables and related division facts because 2 x 6 = 12,
frequently and use them confidently. $020x6=120"
Divide numbers up to 4 digits by a one-digit number using the formal written method of short
oy division and interpret remainders appropriately for the context.
o § Short division
% 3 98 = 7 becomes 432 + 5 becomes 496 + 11 becomes
3 § Revert to expanded methods if children find 14 8 62 4 s
a formal calculation difficult. 7)o s sla s 1aless
Answer: 14 Answer: 86 remainder 2 Answer: 45 5
Can we divide this | Short division with exchange. | Practical experience with
token into 6 equal — — ‘ - manipulatives is vital for chil-
» groups?, then we — | 1o dren to talk through the lan-
3 must exchange it for ten - l_ | — : @ 3'8 guage of division e.g. exchange,
S tokens. Can we 23 - 3 ; :g : remainder; and to embed
= divide into 6 groups Pan | — : conceptual understanding.
3 o 6(138 T ®® p g
3 - oo
'_g; 2 out of a whole group of 4=2=1=0.5
8 Understanding remainders. l 42
8 3 20 + 4 2
® = = S : o -8 - =
= 5 oo @®@® v v eOee T oeeee ® 98+4=% =24r2=244 =245
=+ g ® oe © 00O @) @
o - ° @ 4 @000 @
a o ° 00 s " 0000 = D 0e0eee hat is the same? What’s
» ®®0ee®e® different about the ways that these
® @ oo o ° @ oo ¢ ‘ remainders are expressed?
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
3 | division with remainders.
@ | Pupils connect multiplication by a fraction to using fractions as operators (fractions of) and to division.
Pupils should make connections between fractions, percentages and decimals.
Pupils use all four operations in problems involving time and money, including conversions using decimal
£ | notation, including scaling (e.g. 1.5 times larger).
w & | Calculate and compare the area of rectangles (including squares). ‘this square is 4 times smaller’
;3':* '3" Solve problems, including missing number problems, involving division, including measuring and scaling
§. 3 | problems and correspondence problems in which n objects are connected o mobjects.
o
I | Solve problems including a combination of addition, subtraction, multiplication and division.
S Recognise and use square numbers and cube numbers and the notation for square (2) and cube (3).

18
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Pupils should be taught to: ) J—
Perform mental calculations, including with mixed

= | operations and large numbers. A
% Use their knowledge of the order of operations to T *\/--Jf—% S o
% carry out calculations involving the four operations. = -
2 | Identify common factors, common multiples and Gt g
e | [+
& | prime numbers. =

=g Factors ot
g. KK 48
>
@ [ I know that 366 will divide by 6 because it has 2 and 3 as factors. ] l~ OOQQ
< | Divide numbers up to 4 digits by a two-digit number using o i
3 | the formal written methods of long and short division and 432+ 15 becomes 432+ 15 becomes 432415 becomes
§ interpret remainders as whole number remainders, e il P "
8 fractions, or by rounding, as appropriate for the context. P s — 1 l
) 1 20 120 12 0
% Revert to expanded methods if children find H e sie
=) formal calculation difficult. ’
[y Answer: 2 remainder 12 | Andwer: 38 § Answer 288

suo140juasaudad buiyuoddng

To introduce the long division model, 2 412 20
100001000 100 10 1 4 o1 001 : : 00000 O
08B use a calculation whl'ch can t?e . ) 4 00000 00
represented both with manipulatives | 4 9 '8 o ©000 0
4Joj6Rs! and by a short division algorithm. Use -8 0 (4x20) 515
questioning and discussion to com- 1 8 © ©
< —— pare written methods. =
-1 6 (4x4)
- =?
£136272 = 40 - 20 + 4 r.20o2/40r0.5 2
' \
1362.72 + 4 = £340.68 4 \ What's the
% and % again.] ® same? What’s
e T o e ee e o

Use common factors to simplify fractions
Compare and order fractions, including fractions > 1
Add and subtract fractions with different denominators and

_g" mixed numbers, using the concept of equivalent fractions. nfom s —— [ gz
S | Divide proper fractions by whole numbers (e.g. 1/3 = 2 = 1/6) P
u% Associate a fraction with division and calculate decimal fraction equivalents (e.g. 0.375).
Pupils use their understanding of the - B8N0 Jio [10]
relationship between unit fractions and 2/5 of a number is 20. i7 mmm Hhole<S0
division to work backwards. What is the number? 0
Pupils are introduced to the division of decimal numbers by one-digit whole numbers initially, in practical
T | contexts involving measures and money. They recognise division as the inverse of multiplication.
& | Pupils also develop their skills of rounding and estimating. This includes rounding answers to a specified
‘3" degree of accuracy and checking the reasonableness of their answers.
3 | Solve problems involving the calculation and conversion of units of measure, using decimal notation up to
9;_ three decimal places where appropriate.
8§ | Use, read, write and convert between standard units... using decimal notation to up to 3 decimal places.
‘% Interpret and construct pie charts and line graphs and use these to solve problems.
g_ Calculate and interpret the mean as an average.
n

Solve problems involving the relative sizes of two quantities where missing values can be found by using
integer multiplication and division facts.
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