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Calculation Policy: F$

Foundation $tage ELG:

e Children count reliably with numbers from one to 20, place them in order and say which number is one more or one less than a given number.
e Using quantities and objects, they add and subtract two single-digit numbers and count on or back to find the answer.
e They solve problems, including doubling, halving and sharing.

Addition

Subtraction

Division

¢ Know one more for each number to 20.

e Know one less for each number to 20.

e Double each number to 5.

¢ Half each even number to 10.

Addition

Subtraction

Children to find one more than a
given number by counting on.

1—-2—>3—-54—>5—->6—>7— 8>

Use fingers as practical apparatus to
solve addition calculations.

5+5=10

Children to find one less than a given
number by counting backwards.

10—59—->8—>7— 6—5—>4—>3—>

Use fingers as practical apparatus to
solve subtraction problems.

10-5=5

Mental 910 F 4 5 21 ‘
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Strategies Ly " | '

g \/ \\J
Solve simple addition problems using | Use simplified illustrations (arrays of Solve simple subtraction problems Use simplified illustrations (arrays of
objects, pictures or practical Maltesers) to create a picture of an using objects, pictures or practical Maltesers) to create a picture of a
apparatus. addition problem. apparatus. subtraction problem.
Combine tw? sets of objects and Children to solve subtraction
count all to find the total. . . .
calculations by taking away objects.
Written
Methods

Using pictures and marks to illustrate
how they have solved an addition
problem.

Addition of two numbers horizontally
by partitioning into Maltesers and
counting all.

Cross out pictures to demonstrate

taking away.

%

Subtraction of two numbers
horizontally by partitioning the larger
number into Maltesers, crossing out
the number to be taken away
(beginning at the bottom) and then
counting all that are ‘left’.




Division

Counting by rotes

Children can count in 2s and 10s.

Children can also count by rote using
fingers to count in groups.

Children should be able to double
each whole number to 5 (recall).

Children can use fingers to double
each numberto5 ...

Children should be able to half each
even number to 10 (recall).

Mental
Calcnt Times tabless
alculation E le:
Strategi Know by heart the facts for the 2x xample:
rategies | nd1ox tables. 3+3=6
e (“\ /Flf
) i‘ “.“‘.\ v / }JI ?
BBV [ ) AT/
o
Count repeated sets of object: Repeated Addition: Share objects equally. sSharing:
Combine .repeated sets .°f o.bjects.. Solve through repeated addition ; Use simplified illustrations (arrays of
Count objects by grouping into given | ,iing simple illustrations (arrays of ) & e 8 Maltesers) to create pictures of a
amounts. maltesers). 1'& \ -3 - % || division problems.
12+3=
E.g. There are 4 apples in a box. How
many apples in 3 boxes? ém P
o e g g e g s ll.l \\\
Written REPEATED ADDITION Z I '
Methods Skip Counting: "

2,4,6

Group pictorial arrays into sets
i.e group socks into sets of two.
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Calculation Policy: K$1

¥r 1 - Rapid recall objectives (NC links)s

o Pupils memorise and reason with number bonds to 10 and 20 in several forms (for example, 9
+7=16;16 — 7 =9; 7 =16 — 9). They should realise the effect of adding a'subtracting zero. This
establishes addition and subtraction as related qoackrs

o Children should be able to count in 2s, 55 and 10s.

¥r 2 - Rapid recall objectives (NC links)s

e Recall and use addition and subtraction facts to 20 fluently, and derive and use related facts
up to 100.

o Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables,
including recognising odd and even numbers.

Addition Subtraction

Multiplication Division

e Subtraction facts from 10
e Subtraction facts from 20

e Bonds to 10
e Bonds to 20

¢ Halve even numbers to 20
e Halve multiples of 10 (up to 100)

e Times tables: x2, x5, x10
e Double numbers to 20
e Double multiples of 10 (up to 100)

¥r 1 = Calculations (NC Links)s

e Read, write and interpret mathematical statements involving addition (+), subtraction (=)
and equals (=) signs
o Add and subtract one-digit and two-digit numbers to 20, including zero

¥r 2 = Calculations (NC Links)s
o 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
o Calculate mathematical statements for multiplication and division within the multiplication
tables and write them using the multiplication (x), division (+) and equals (=) signs.

Addition

Subtraction

Addition of a single digit number by
counting on (possibly using fingers for

support). Children put the big number | then add the units.

Addition of a 2-digit number, using
partitioning. First add the tens and

Subtraction of a 2-digit number,
using partitioning. First subtract
the tens and then subtract the

Subtraction of a single digit number by
counting back (possibly using fingers to
support). Children put the big number

Menl‘l in their head and count on the in their head and count the number of units.
Calculation number of places indicated by the 2 6 + 1 8 — places indicated by the smaller 2 6 + 1 4
smaller number. -
’l'ﬂl&gie‘ r/‘\ M number. M
) 26+10=36 /\ ' =
17 P+ 9 = 26 18 /-7 =11 26-10=16
J 36+8=44 / 16+4=12
Addition of two numbers horizontally Addition of two numbers horizontally Subtraction of two numbers Subtraction of two numbers
by partitioning into Maltesers and by partitioning the smaller number horizontally by partitioning the larger | horizontally where a packet of 10
counting all (two digit + one digit, and | into Maltesers and counting ‘on’ number into Maltesers, crossing out the | Maltesers needs to be opened -
two digit + two digit). (putting the biggest number first) number to be taken away (beginning | ‘split
Written

Methods

at the bottom) and then counting all
that are ‘left’.




Division

Counting by rote:

Children can count in 2s, 3s, 5s and
10s.

E.g. counting fingers in 5s ..

Children should be able to double
each whole number to 10 (recall).

Counting by rote:

Children can use knowledge of the
inverse to find division facts.

Children should be able to half
each even number to 20 (recall).

[u L s [ﬂ“/ W [ “/ : “ L )/ [ | L 0 For higher numbers, children Example: For higher numbers, children
Mental J* el o % | should begin to use their 4010 =4 should begin to use their
N N Y
Calculation S ol £ 20 75 hnov'vl'edge of place valu'e'to Use fingers to count in groups of 10 hnov'vl'edge of place value to
. partition, double each digit and . partition, half each digit and then
$trategies | Children can also count by rote then recombine until you reach 40. How many recombine (focus on even
ing fi ; ’ groups did they count?
using fingers to group in groups. p Y numbers to 100).
46 ;
Times tabte A || IX | e teiteser 22 8
80 + 12 =92 . ’ / \ /
Know by heart the facts forthe 2x, || 40 +4 =44 || &~ ) \
5x and 10x tables. 10+1=1||45 + 4 =49
Repeated Addition: Arrays: s$haring: Grouping:
Solve through repeated addition. | Use simplified illustrations (arrays | Use simplified illustrations (arrays | Use grouping to divide
) of Maltesers) to create pictures of | of Maltesers) to create pictures of | increasingly large numbers by a
E.g. There are 4 apples in a box. a multiplication problem. a division problems. single digit.
How many apples in 3 boxes? 12:3= .
E.g. There are 4 apples in a box. 2:3= 363-3=
How many apples in 3 boxes?
Written REPEATED ADDITION Y app
“elhod’ l”h‘y l_'ll -_— I'.l -_— -_— .
4 + 4 + 4 ; '. . :. 100
O 0 ¢ 4 N
. . . . ’. . ' . . 100 100
s o s - 0 @ |~ ' i»




Calculation Policy: LK$2

¥r 3 - Rapid recall objectives (NC links)s

e Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables

e Through doubling, they connect the 2, 4 and 8 multiplication tables.

¥r 4 - Rapid recall objectives (NC links)s

e Recall multiplication and division facts for multiplication tables up to 12 x 12
¢ Recognise and use factor pairs and commutativity in mental calculations

Addition

Subtraction

Division

¢ Know all bonds to 10 (use these to work
out the related multiples of 10 bonds).
e Know all bonds to 100.

o Know all subtraction facts to 10 (use these to

work the related multiples of 10 bonds).
e Know all subtraction facts to 100.

o Times tables: 2x, 5x, 10x (from KS1)
o Times Tables: 3x, 4%, 6x and 8x (new for LKS2)
¢ Double numbers to 100

¢ Know related division facts for known
times tables (2x, 3x, 4x, 5x, 6x, 8x)
e Halve all numbers to 100

¥r 3 = Calculations (NC Links)s

¢ Pupils now use multiples of 2, 3, 4, 5, 8, 10, 50 and 100 when calculating.
e Pupils should be taught to add and subtract numbers mentally, including:

o a three-digit number and ones
o a three-digit number and tens
o a three-digit number and hundreds

e Add and subtract numbers with up to three digits, using formal written methods of

columnar addition and subtraction.

¥r 4 = Calculations (NC Links)s

e By the end of year 4, pupils should have memorised their multiplication tables up
to and including the 12 multiplication table and show precision and fluency in their
work.

e Add and subtract numbers with up to 4 digits using the formal written methods of
columnar addition and subtraction where appropriate.

o 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

e Multiply two-digit and three-digit numbers by a one-digit number using formal
written layout.

Addition Subtraction
Addition of a single digit number by | Addition of a 2-digit number, using Subtraction of a single digit number Subtraction of a 2-digit number,
counting on (possibly using fingers for | partitioning. First add the tens and by counting back (possibly using using partitioning. First subtract the
support). Children put the big then add the units. fingers to support). Children put the | tens and then subtract the units.
Mental number in their head and count on big number in their head and count
Calculation the number of places indicated by 2 6 + 1 8 _ the number of places indicated by
the smaller number. —_— the smaller number. 2 6 + 1 4 —
\'. \.‘
“‘17 D"‘ 9 = 26 26+10=36 (18 P_ 7 =11 26-10=16
_/, 36+8=44 _/" l6+4=12
Addition of two numbers horizontally | Column Additions add the Subtraction of two numbers horizontally | Column $ubtractions subtract the
by partitioning the smaller number numbers by organising in columns. by partitioning the larger number into numbers by organising in columns.
into Maltesers and counting ‘on’ Maltesers, crossing out the number to be
(putting the biggest number first) Top tipss tal:letnh:w:ly (b:gmn;ln;a: thz ﬁz:tt,om) Top tipss
an Nn counting a at ar .
Written 1) Line up your digits. 1 9 1) Line up your digits. 61
Methods 2) Carry your digits at 721 2) Borrow from your ng
the top. Neighbor.
3) Line up your =+ 209 3) Line up your + 569
decimals. —9 3 0 decimals. 1 6 0




Division

Counting by rotes

Children can count from 0 in 4s,
8s, 50s and 100s (Yr3) and count
from 0 in 65, 7s, 95, 255 and 1000
(Yr4).

Children can also count by rote

Children should be able to double
each whole number to 100.

For higher numbers, children
should begin to use their

Counting by rote:

Children can use knowledge of
the inverse to find division facts.

Example:
40+10=4

Children should be able to half
each number to 100.

For higher numbers, children
should begin to use their

Mental using fingers to group in groups. | prowledge of place value to Use fingers to count in groups of | Rnowledge of place value to
Calculation . . . partition, half each digit and then
Times tables: partition, double each digit and 10 until you reach 40. How many .
Strategies ) . ” recombine (focus on even
then recombine. groups did they count?
Know by heart the facts for the numbers to 100).
2x, 3x, 4x, 5x, 8x and 10x tables . p
¥ra). o) 46 This strategy should be used for 22 98
/ /L known tables (2x, 3x, 4x, 5x, 8x and / \ /
By the end of Yr4, children should 40 +\4 = 44 80 + 12 = 92|| 10xin ¥Yr3). It should be used for all 1 0 +1=11 \
know by heart the facts for all > tables to x12 in Yr4. B 45 +4 =49
tables up to x12.
Arrays: S$hort Multiplications children Arrays and Grouping: s$hort Division (bus stop)s
Use simplified illustrations (arrays | need to use the multiplication Use simplified illustrations (arrays | Children should use known
of Maltesers) to create pictures of | tables they know to solve 2/3- of Maltesers) to create pictures of | multiplication tables to solve 2/3-
a multiplication problem. digit numbers times 1-digit a division problems. digit numbers divided by 1 digit.
' numbers. (They should progress from Arrays - sharings A (They should progress from mental
E.g. There are 4 apples in a box. mental methods to formal written 2:3= 6 a -. methods to formal written methods).
. How many apples in 3 boxes? methods). T8 = o0 0
Written i
ARRAY ,3/ o0 0
Methods RR o 0 0
3 28
Grouping: )
100
363:3= L 20 S 5 6
X 4 —
4 R
100 100 . 4




Calculation Policy: UK$2

¥r 5 - Rapid recall objectives (NC links)s
¢ Multiply and divide numbers mentally drawing upon known facts

¥r 6 - Rapid recall objectives (NC links)s
o Pupils continue to use all the muiltiplication tables to calculate mathematical

statements.

Addition Subtraction

Division

o All tables to x12
e Double numbers to 1000
¢ Recall prime numbers to 19

to x12
e Halve numbers to 1000
¢ Divide numbers by 10/100/1000

¥r 5 = Calculations (NC Links)s

e Add and subtract whole numbers with more than 4 digits, including using formal written
methods (columnar addition and subtraction).

e Add and subtract numbers mentally with increasingly large numbers.

o 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.

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

¥r 6 - Calculations (NC Links)s

o Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal

written method of long multiplication

e Divide numbers up to 4 digits by a two-digit whole number using the formal written method

of long division, and interpret remainders as whole number remainders, fractions, or by

rounding, as appropriate for the context
e 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

Addition

Subtraction

¢ Know related division facts for all tables

Addition of a 2/3-digit number, using Subtraction of a 2/3-digit number,
partitioning. First add the hundred, using partitioning. First subtract the
tens and then add the units. hundreds, then the tens and then the
Mental units.
Calculation 125 + 132 = 257 145+ 132 =13
$trategies
100 + 100 = 200 100-100=0
20+30=50 40-30=10
5+2=7 5-2=3
Column Additions add the Column $ubtractions subtract the
numbers by organising in columns. numbers by organising in columns.
Top tips: Top tips:
w 1) Line up your digits. 1 1) Line up your digits. 6
ritten . y
2) Carry your digits at 721 2) Borrow from your Y29
Methods the top. Neighbor.
3) Line up your decimals. (4= 209 3) Line up your decimails. + 569
930 160




Division

Children should be able to double
each whole number to 1000.

Mental multiplication using
partitionings

Halving:
Children should be able to half
each number to 1000.

17x5=
For higher numbers, children For higher 'numbers, chl'ldren
should begin to use their 10x5=50 should begin to use their
Mental knowledge of place value to 7x5=35 hnoxiul'edge of place v'c:!ue to
Calculation partition, double each digit and pCll‘tlth!’], half each digit and then
Strategies then recombine. 50 +35 =85 recombine (focus on even
numbers to 100).
22 /46 22 o8
46_'_\4_44 80 +\12 = 92 / \ / \
= 10+1=11||45 + 4 = 49
S$hort Multiplications children Long Multiplication: Use long s$hort Division (bus stop)s
need to use the multiplication multiplication to multiply up to 4- | Children should use known
tables they know to solve 2-digit | digits by a 2-digit number. multiplication tables to solve 2/3-
numbers times 1-digit numbers digit numbers divided by 1 digit.
(they should progress from mental Top Tipss (They should progress from mental
methods to formal written methods). | |ine up the digits 1 methods to formal written methods).
Carry at the top —
Written ,3/ crossyout the di:its 12
Methods you have carried to 124

28

X 4
112

avoid adding them X
twice.

35

3720
4340

1620

. 56
4)22%4




National Curriculum Aims:

The national curriculum for mathematics aims to ensure that allpupils:

"  become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex problems over time, so that pupilsdevelop
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 developing an argument, justification or proof using mathematical
language

= can selve problems by applying their mathematics to a variety of routine and non- routine problems with increasing sophistication, including breaking down problems into a
series of simpler steps and persevering in seeking solutions.

Mathematics is an interconnected subject in which pupils need to be able to move fluently between representations of mathematical ideas. The programmes of study are, by necessity,
organised into apparently distinct domains, but pupils should make rich connections across mathematical ideas to develop fluency, mathematical reasoning and competence in
solving increasingly sophisticated problems. They should also apply their mathematical knowledge to science and other subjects.

The expectation is that the majority of pupils will move through the programmes of study at broadly the same pace. However, decisions about when to progress should always be
based on the security of pupils’ understanding and their readiness to progress to the next stage. Pupils who grasp concepts rapidly should be challenged through being offered rich and
sophisticated problems before any acceleration through new content. Those who are not sufficiently fluent with earlier material should consolidate their understanding, including
through additional practice, before moving on.




Mathematics Appendix 1: Examples of formal written

Long multiplication

g - - = - 24 = 16 becomes 124 = 38 becomeas 124 = 26 bacomes

methods for addition, subtraction, multiplication and 2 1z L2

. .. 2 4 1 2 4 12 4
division C e . 3 .y

240 2 4 8 0 7 4 4
This appendix sets out some examples of formal written methods for all four operations to 1 4 4 Toaas 1480
illustrate the range of methods that could he taught. It is not intended to be an exhaustive 38 4 3 f : 4 31 T 14
list, nor is it intended to show progression in formal written methods. For example, the
- . ) . . . .. . Angwer: 384 Answer; 3224 Answer: 3124
exact position of intermediate calculations (superscript and subscript digits) will vary
depending on the method and format used.
Shaort division

For multiplication, some pupils may include an addition symbal when adding partial
products. For division, some pupils may include a subtraction symbel when subtracting

multiples of the divisor.

98 = 7 becomes

432 + & becomes

#46 + 11 becomes

1 4 B 6 r2 4 5 rl
rd 1 Ll
7le 8 5 4 3 2 1 1/ 4 9 &
Addition ahd subtraction Anzwer: 14 Answer: B remainder 2 Answer: 45 )
789 + 642 becomes 874 -523 becomes | 932 - 457 becomes 032 - 457 becomes
B o121 11
/3’1 9 3 2 Long division
¥ - - 4 5 7 -//5’ 7 432 + 15 becomes 432 + 15 becomes 432 = 15 becomes
5 &
1431 351 4 75 4 75 B or12 1 8 1 88
11 1 5 4 3 12 1 5 4 3 2 1 5 4 3 2-0
i0 0 3 0 0 5 0 )
Answer: 1431 Answer: 351 Answer: 475 Answer: 475 1 3 2 1 3 2 1 3 2
i 2 0 1 2 0 1k i 2 0
1 2 1 2 1 2 0
L O
Short multiplication = 4
3 0
a5 S
24 % b becomes 342 » 7 becomes 2741 = 6 becomes
Answer: 38 remalnder 12 Answer: 18 Answer: 78-8
2 4 3 4 2 27 41
® B x T x [
1 4 4 2 3 0 4 16 4 4 6 & Crown copyright 2013
1 11 T2
¥ou miay re-use this Information {excluding logos) free of chargs In any format or medium, under
Answer: 144 Answer: 2394 Answer: 16 446 the ferms of the Cpen Govemment Licencs.

Referenca: DFE-DD180-2013



