Calculation Policy



Number — addition and subtraction

add two single digit numbers
aggregation
Counters on plates
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1, 2, 3, 4, 5, 6.

Bead strings or bead bars can be used to illustrate
addition including bridging ten by counting on 2 then 3.

5+3=8
1234567
5 678

subtract two single digit numbers
reduction
Counters on plates

6 take away 1 leaves
1,2,3,4,5.

Cross outdrawn objects to represent what has been
taken away:

3 take away 2 is 1

Start with 3 ... 2, 1.

Count on to find the answer
augmentation

Practically with objects, fingers etc.
5+2 “Put5inyour head, 6, 7.”

Dice... 4+3=7
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4, 56, 7.

On a prepared number line (start with the bigger
number)...
2+4=6
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Count on or back to find the answer

Practically, for example:

Group objects on a table then cover some to visualize the

calculation:

2 less than 4 is 2

Start with 2... 3, 4.

Coins
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I had 10 pennies. | spent4 pence. How much do I have
left? Start with 10... 9, 8,7, 6.

Number — multiplication and division
solve problems including doubling

Practically double a group of objects to find double of a
number by combining then counting the two groups:
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Double 4 is 8.

5 'and 5

is 10

solve problems including halving and sharing

Sharing objects

One for you. One for me...
Is it fair? How many do we each have?

15 shared between 5 is 3.

000000000000000Q

o 0% (o ohy o

Grouping objects
Put groups of objects on plates.

How many groups of 4 are there in 12 stars?

understand and use vocabulary for addition
add, more, and, make, sum, total, altogether, score,
double, one more, two more, ten more... how many more to

make... ? how many more is... than...?

is the same as

understand and use vocabulary for subtraction
take (away), leave, how many are left/left over? how
many have gone? one less, two less... tenless... how many

fewer is... than...? difference between

is the same as

understand and use vocabulary for multiplication

count on (from, to), count back (from, to), count in ones,
twos... tens...

is the same as

understand and use vocabulary for division

half, halve, count out, share out, left, left over

is the same as




Number — addition and subtraction

represent and use number bonds up to 20

Startwith number bonds to 10 then build. Use awide range of objects
(including fingers!) and images to model the bonds, e.g. interlocking cubes.

represent and use number bond facts related subtraction up to 20

Startwith number bonds to 10 then build. Use awide range of objects
(including fingers!) and images to model the bonds, e.g. interlocking cubes.

=7 -7
=7 -4
=7-8
=7 - 4

count in multiples of twos, fives and tens (from number and place value)

Counting using a variety of practical resources
Countingin 2s e.g. counting socks, shoes, animalsinthe ark...
Counting in 10s e.g. hundred square, towers of cubes

add one-digit and two-digit numbers to 20, including zero

Bead strings or bead bars can be used to illustrate addition including bridging
ten by counting on 2 then 3

8+5

On a prepared number line... 7+ 4 =11
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subtract one-digit and two-digit numbers to 20, including zero

Practically with objects, fingers etc.
5-2“Put5in your head, 4, 3.”

Taking away
Number lines (numbered and unnumbered, prepared and child constructed)

1 2 3 4 5 &6 7 & % 1o

Hundred Square
17-3
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Finding the difference
Number lines (numbered and unnumbered, prepared and child constructed)
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Use practical equipment (such as numicon or cuisenaire) to identify the
‘difference’

‘The difference between 7 and 4 is 3’ or ‘Seven is 3 more than four’
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Use rhymes, songs and stories involving counting on and counting back in
ones, twos, fives and tens.
Use 2p, 5p and 10p coins

group and share small quantities

Practical activities involving sharing,
Distributing cards when playing agame, putting objects onto plates, into cups,
hoops etc

Grouping
Sorting objects into 2s / 3s/ 4s etc
How many pairs of socks are there?

%& a9

There are 12 crocus bulbs. Plant 3 in each pot. How many pots are there?
Jo has 12 Lego wheels. How many cars can she make?

Sharing pictures /objects
12 children getinto teams of 4 to play a game. How many teams are there?
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double numbers and quantities

Practically double agroup of objects and/or quantities tofind double ofa
number by combining then counting the two groups.

Progressonto using known facts and counting (in 1s, 2s, 5s and 10s) todouble
more efficiently

10 and 10
is 20

half numbers and quantities

Practically halve objects and/or qualities by sharing them out into two piles and
then counting the number of objects in each pile, or cutting/folding pictures of
objects in half.

Progressonto using known facts and counting (in 1s, 2s, 5sand 10s) to halve
more efficiently.

Hatf of 8




Number — addition and subtraction

read, write and interpret mathematical statements involving addition (+) and
equals (=) signs

It is important to that children have a clear understanding of the concept of
equality, before using the ‘=" sign. Calculations should be on either side of the ‘=
to that children don’t misunderstand ‘=" as to mean ‘the answer’.

15+2=17
15=3+12

read, write and interpret mathematical statements involving and subtraction (-)
equals (=) signs

It is important to that children have a clear understanding of the concept of
equality, before using the ‘=" sign. Calculations should be on either side of the ‘=
to that children don’t misunderstand ‘=" as to mean ‘the answer

15-2=13
15=18-3

Number — multiplication and division

make connections between arrays and number patterns
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Looking atcolumns
2+2+2
3 groupsof 2

Arrays

Lookingatrows
3+3
2 groups of 3

Arrays and repeated addition

4x2ord+4

2x4
or2+2+2+2

make connections between arrays and number patterns

88

There are 4 groups of 3in 12
12 shared between 4 is 3

solve one-step problems that involve addition and subtraction, using concrete
objects and pictorial representations, and missing number problems such as 7 =
n+4

To support this, when solving calculations, missing numbers should be placed in
all possible places:

Use allthe models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

whele

solve one-step problems thatinvolve addition and subtraction, using concrete
objects and pictorial representations, and missing number problems suchas 7=

-9

To support this, when solving calculations, missing numbers should be placed in
all possible places:
16-9=
16 -

=16-9
-9

Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

solve one-step problems involving multiplication, by calculating the answer using
concrete objects, pictorial representations and arrays with the support

Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

solve one-step problems involving division, by calculating the answer using
concrete objects, pictorial representations and arrays with the support

Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

whoke

A

one port x rumber of ports = whole

-

whola

AL

whole » number of parts = ene part

whaic + pee port = rurber of partz

port « part  whele

whote

whole * part = part

difference

smaller geentity » dfference = lomge guenhty

difference
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analer quontity

lerger quantity - snallar quantity * multpls

lerger guantity - multiples & larger quontity

understand and use vocabulary for addition, e.g. puttogether, add, altogether,
total and more than

+,add, more, plus, make, total, altogether, score, double, neardouble, onemore,
two more... ten more

= equals, sign, is the same as

How many more to make...? How many more is.
Repetition of facts with different vocabulary
‘What is 2 add 5?” “What is 2 more than 5?”

“What is 2 plus 5?” What is the total of 2 and 57" etc

than...? How much more is...?

understand and use vocabulary foradditionand subtraction, e.g. take away,
distance between, difference between and less than

- subtract, take (away), minus, leave, how many are left/left over? how many
have gone? one less, two less, ten less... how many fewer is... than..? how much
less is...? difference between, half, halve, counting up/back

= equals, sign, is the same as

Repetition of facts with different vocabulary:
“What is 7 take away 3?” “What is 3 less than 7?”
“What is 7 subtract 3?”

“What is the difference between 3 and 7?” etc

use a variety of language to describe multiplication

count on (from, to), count back (from, to), count in ones, twos, threes, fours,
fives... count in tens, lots of, groups of, x, times, multiply, multiplied by,
multiple of, once, twice, three times... ten times... times as (big, long, wide... and
so on), repeated addition, array, row, column, double, halve

= equals, sign, is the same as

use a variety of language to describe division
Array, row, column, halve, share, share equally, one each, two each, three
each... group in pairs, threes... tens, equal groups of

+, divide, divided by, divided into, left, left over

= equals, sign, is the same as




Year 2

Number — addition and subtraction

recall and use addition and subtraction facts to 20 fluently, and derive and use
related facts up to 100

Play games, chant, test etc to increase speed of recalling facts to 20.
Make models and images to display facts.
Investigate related facts to 100 and repeat above

recall and use addition and subtraction facts to 20 fluently, and derive and use
related facts up to 100

Play games, chant, test etc to increase speed of recalling facts to 20.
Make models and images to display facts.
Investigate related facts to 100 and repeat above

Number — multiplication and division

recalland use multiplication facts forthe 2,5 and 10 multiplication tables,
including recognising odd and even numbers

Play games, chant, test etc to increase speed of recalling facts to 20.
Make models and images to display facts.
Investigate related facts to 100 and repeat above.

recall and use division facts for the 2, 5 and 10 multiplication tables, including
recognising odd and evennumbers

Playgames, chant, test etctoincrease speed ofrecallingfactsto 20.
Make models and images to display facts.
Investigate related facts to 100 and repeat above.

add numbers using concrete objects, pictorial representations, and mentally,
including:
. a two-digit number and ones ortens

subtract numbers using concrete objects, pictorial representations, and
mentally, including:

e atwo-digit number and ones ortens

connect the 10 multiplication table to place value, and the 5 multiplication table
to the divisions on the clock face

connect the 10 multiplication table to place value, and the 5 multiplication table
to the divisions on the clock face

relate multiplication to arrays and to repeated addition using a range of
materials and contexts

Practically combine groups of objects (2s, 5s and 10s) and verbalise (then
record) what has been found out: There are 3 plates. Each plate has 2 star
biscuits on. How many biscuits are there? 2 add 2 add 2 equals 6

Mum washed 5 pairs of socks, how many socks did she get out of the washing
machine? 2+2+2+2+2=10

Use arrays for repeated addition and relate this to the x calculation:
(Use counters or objects as well as visual representations to support
understanding)

relate division to grouping and sharing discrete and continuous quantities, to
arrays and to repeated subtraction using a range of materials and contexts

Initially, pupilsto practically ‘share’and ‘group’ using practical equipmentand
pictorial representation. Move on to using arrays to identify groups, use

physical counters before pictorial representations

How many groups of 3 are in 15?7

Grouping using a number line:

There are 30 children in the class, how many groups of 5 can we get into?

» " R . IR 1 ¥ T N0 B,
— I ’ ¢ = i b J 34 =19 t al
[ L/ 0 15 20 15 0
5 3: ) 3 5z 15 Use counters to support pupils understanding:
e  adding three one-digit numbers
Use knowledge of adding, for example number bonds first or largest numbers s ' s ¢ ' :
- Use a number line for repeated addition:
first N " " 4 " 4
3+9+7=(3+7)+9 i ——— ) 5 0 1% 0 ¥ 0
=10+9 ~ Jlorsof &
=19 T )
Gx3=18"
record addition and subtraction in columns record subtraction in columns calculate mathematical statements for multiplicationwithinthe multiplication calculate mathematical statements for division within the multiplication tables
tables and write them using the multiplication (x) and equals (=) signs and write them using the division (+) and equals (=) signs
Use partitioned column method Introduce partitioned column method where no exchanging is required
3x4=12 12 +4=3
Solvecalculationsthatdonotcrossthetens boundary, untilthey are secure i
with the method. Then solve calculations that do cross the tens boundary. Use 46 — 22 - 24 40 +0 Repetition of sentence with different vocabulary Repetition of sentence with different vocabulary:
base 10 (diennes) to support the understanding of ‘carrying’ and the value of X 20 + 2 )
‘digits’ —_— “3 times 4 equals 12 “12 divided by 4 equals 3"
20+ 4
— “3 lots of 4 are 12” “12 shared by 4 is 3”
use base 10 (diennes) to support understanding “3 multiplied by 4 equals 12" “12 grouped into 4s is 3
“The product of 3 and 4 is 12”
28+ 13 ////
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Year

2

Number — addition and subtraction

solve problems with addition:

numbers, quantities and measures
« applying increasing knowledge of mental and written methods

Use all the models and images mentioned above. Discuss
effective and why

which is most

Singapore Bar Method

« usingconcrete objects and pictorial representations, including those involving

solve problems with subtraction:
* usingconcrete objects and pictorial representations, including those involving
numbers, quantities and measures
applying increasing knowledge of mental and written methods
Use all the models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

whele

port + part = whele

wrole

whale - port = pare

difference

sraler geentity « dfference = lorge~ guantity

ference

la~ge~ geentity « smaller guantity 3 difference

solve problems involving multiplication, using materials, arrays, repeated
addition, mental methods, and multiplication facts, including problemsin
contexts

Use all the models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

whoke

A

one port x nunberof ports = whole

larger quantity

N
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wrodlen quentity x switigles & largar quontity

2maker quontity

solve problems involving division, using materials, arrays, repeated addition,
mental methods, and division facts, including problems in contexts

Use all the models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

aholo whele » numberof pa~ts = ane part

whele » one port = surker of perts

larger quantity

N
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brgar quantity - enaler quontity * multiple
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larger quantity = multiples = largar quontity

srradler quentity
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show that addition of two numbers can be done in any order (commutative)

recognise and use the inverse relationship between addition and subtraction and use this to solve missing number problems

<y Ag Yearle { 1o
11-4=7 |14+5=210+»
17-5214-

recognise and use the

5:=15

w
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Bbx3=15

inverse relationship between multiplication and division and use this to solve missing number problems
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15+56=3

= ~
Un o number line 520000 U S 55 S
S iIT 1420 T YR

4

On @ hundred square

check their calculations, including adding numbers in a different order to check

Bjninin
3323 M On ¢ hundred square
alariasm

show that multiplication of two numbers can be done in any order (commutative)

5x3=15

3x5=15

show that division of one number by another cannot be done in any order
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addition (for example,5+2+1=1+5+2=1+ 2 +5) - establishing
commutativity and associativity of addition

See models and images above.

check their calculations, including by adding to check subtraction

See models and images above

recognise and usetheinverserelationship between addition and subtraction and
use this to check calculations

recognise and use theinverserelationship betweenaddition and subtractionand
use this to check calculations

Arrays - related Tacts
See models and images above.
See models and images above. x
Iix5=15 3=9
Bx3=15 5=3
extend their understanding of the language of addition to include sum extendtheirunderstanding ofthe language of subtractiontoinclude difference

use commutativity and inverse relations to develop multiplicative reasoning (for example, 4 x 5 = 20 and 20 + 5 = 4)

+, add, more, plus, make, sum, total, altogether, score, double, near double, one

more, twomore...tenmore, How many moretomake...? How many moreis
than...? How much more is...? Repetition of facts with different vocabulary
‘What is 2 add 57" “What is 2 more than 57"

‘What is 2 plus 5?” What is the total of 2 and 57" etc

= equals, sign, is the same as

- subtract, subtraction, take (away), minus, leave, how many are left/left over?
one less, two less... ten less... one hundred less, how many fewer is... than..? how
much less is...? difference between, half, halve, tens boundary

13 + 5 = 8 Repetition of sentence with different vocabulary.

“13 subtract 5 equals 8” “5 less than 13 is 8

“13 take away 5 equals 8” “The difference between 13 and 5 is 8” etc

= equals, sign, is the same as

use a variety of language to describe multiplication

count on (from, to), count back (from, to), count in ones, twos, threes, fours,
fives... count in tens, lots of, groups of, x, times, multiply, multiplied by,
multiple of, once, twice, three times... ten times... times as (big, long, wide... and
so on), repeated addition, array, row, column, double, halve

= equals, sign, is the same as

use a variety of language to describe division

Array,row,column, halve, share, share equally, one each, two each, three
each... group in pairs, threes... tens, equal groups of, +, divide, divided by,
divided into, left, left over

= equals, sign, is the same as




Number — addition and subtraction

add numbers mentally, including:
« athree-digit number and ones
« athree-digitnumber and tens

subtract numbers mentally, including:
« athree-digit number and ones

« athree-digit number and tens

« athree-digit number and hundreds

« athree-digit number and hundreds

of 1 ¢ frum o Two-d 116 216 316 416 516

Number — multiplication and division

recalland use multiplication facts forthe 3, 4 and 8 multiplication
tables

Play games, chant, test etc to increase speed of recalling facts,
Make models and images to display facts.
Investigate patterns within tables.

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

Play games, chant, test etc to increase speed of recalling facts.
Make models and images to display facts.
Investigate patterns within tables.

, L VIVIVIV)

-100 -10 -100 -100

« two two-digit numbers (including answer crossing 100)

understand and use mental methods using commutativity and
associativity (for example, 4 x 12 x 5 =4 x 5 x 12 =20 x 12 = 240)

Use a variety of resources (including a calculator) to investigate order of
multiplication.
Make models and images to display facts.

understand and use mental methods using multiplication a facts (e.g. using 3 x 2 =6, 6 +3=2 and 2 = 6 + 3) to derive related facts (e.g.

30 x 2=60, 60 +3=20and 20 =60 + 3)

30x5

150 50 x 3 = 150

[
X
o,
"

3 x 50

150 O

5 x30:=150 50 x 30 = 1500

15 000 OC 15+ 3

150 + 5=30 150

"
(&)
|
w
"
(&)
o

O 150 + 30
D@ 15:5:3

30x 50=1500 150+ 50:=3

"
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add numberswithuptothreedigits, usingformalwrittenmethods
of columnar addition (See Appendix 1)

200+40+4
1046
300+20+2

10¢ 10

subtract numbers with up tothree digits, using formal written
methods of columnar subtraction (See Appendix 1)

developreliablewritten methods for multiplication, startingwith
calculations of two-digit numbers by one-digit numbers and
progressing to the formal written methods of short multiplication

mental methods of partitioning

2x3~ 36

x 3
T 0 ¥
- | 3 x 3 i
1 3 9
n !
%
10 1 30 10 H i 30
| o |
z| 6 z| = 6
TS " % |

developreliable written methods for division, starting with
calculations of two-digit numbers by one-digit numbers and
progressingtothe formalwritten methods of shortdivision

2y
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Number — addition and subtraction

solve problems, including missing number problems, using number
facts, place value, and more complex addition

Missing numbers should be placed in all possible places:
3+4= =4+3
3+ 7 7= +4
4+ 7 7=3+

+V=7 7= +V

Use all the models and images mentioned above. Discuss which is most
effective and why

Singapore Bar Method

solve problems, including missing number problems, using number
facts, place value, and more complex subtraction

Missing numbers should be placed in all possible pl
16-9= =16-9
16- =7 7= -9
—-9=7 7=16
-v=7 7= -V

Use all the models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

whole

[ B

Number — multiplication and division

solve problems, including missingnumber problems, involving
multiplication, including positive integer scaling problems and
correspondence problemsinwhich nobjects are connectedtom
objects

solve simple problems in contexts, deciding which of the four
operations to use andwhy

Missing numbers placed in all possible places.

7x2= =2x7
7x =14 14= x7
x2=14 14=2x
xV=14 14= xV

Extend to

2x6=3x

and using three numbers

10x x =60 12=2x x2

Use all the models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

larger quantiny
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difference

sraler quentity » dfference = e guanhty

difference

larger quenhity « smadler quantity = difference

whok

A one port x rumber of ports = whale
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solve problems, including missing number problems, involving
division, including positive integer scaling problems and
correspondence problems in which n objects are connected to m
objects

solve simple problems in contexts, deciding which of the four
operations to use andwhy

Missing numbers placed in all possible places.

6+2= =6+2
6+ =3 3=6 +
+2=3 3= +2
+V=3 3= =V
Extend to
12+6=8+
and using three numbers
10+5+ =1 3=12+ +2
Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

whole whele » rumber of ports = ane part
A whele * one port = rurker of perts

' B

| l | |

S
| 1 I |

srealen quentity x switigles = lorgar quontity

{n

aralier quontity

larger quantity

~

larger quantity - enale quantity * multple

largar quantity = multipies ¢ larger quontity

srraller guentity

estimate the answer to a calculation and use inverse operations to
check answers

Estimate answers before solving any calculation.
Once inverse operation has been learnt use as a method for checking

estimate the answer toacalculation and use inverse operations to
check answers

Estimate answers before solving any calculation.
Once inverse operation has been learnt use as a method for checking.

write and calculate mathematical statements for multiplication
using the multiplication tables that they know, including for two-
digit numbers times one-digit numbers, using mental and
progressing to formal written methods

See models and images above.

write and calculate mathematical statements for 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

See models and images above.

use a variety of language to describe addition

+, add, addition, more, plus, make, sum, total, altogether, score, double, near
double, one more, two more... ten more... one hundred more, how many more to
make...? how many more is... than...? how much more is...?

= equals, sign, is the same as

tens boundary, hundreds boundary

use a variety of language to describe subtraction
- subtract, subtraction, take (away), minus, leave, how many are left/left over?
one less, two less... ten less... one hundred less, how many fewer is... than...? how

much less is...? difference between, half, halve

= equals, sign, is the same as

use a variety of language to describe multiplication

count, count (up) to, count on (from, to), count back (from, to), count in ones,
wos, threes, fours, fives... count in tens, hundreds, lots of, groups of, , times,
multiply, multiplication, multiplied by, multiple of, product, once, twice, three
times... ten times...times as (big, long, wide... and so on), repeated addition, array,
row, column

= equals, sign, is the same as

use a variety of language to describe division
Array, row, column, halve, share, share equally, one each, two each, three each...
group in pairs, threes... tens, equal groups of, +, divide, division, divided by,

divided into, left, left over, remainder

= equals, sign, is the same as




Number — multiplication and division

add numbers mentally, including:

o a four-digit number and ones

« afour-digitnumber and tens

« afour-digitnumberandhundreds
o a four-digit number and thousands

subtract numbers mentally, including:
o afour-digit number and ones

« afour-digitnumber and tens

« afour-digitnumberandhundreds

o a four-digit number and thousands

e three and two-digitnumbers

16 1216 13t6

1416
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-100 -100 -100 -100

recall multiplication facts for multiplication tables up to 12 x 12

Play games, chant, test etc to increase speed of recalling facts
Make models and images to display facts.
Investigate patterns within tables

recall division facts for multiplication tables up to 12 x 12

Play games, chant, test etc to increase speed of recalling facts
Make models and images to display facts.
Investigate patterns within tables.

e three and two-digit numbers

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

practise and extend mental methods tothree-digitnumbers to derive facts, (for
lexample 600 + 3 = 200 can be derived from 2 x 3 = 6)

Use knowledge of multiplication facts and place value to derive related facts.

luse place value, known and derived facts to divide mentally, including: dividing by 1
lpractise and extend mental methods to three-digitnumbers to derive facts, (for
lexample 600 + 3 = 200 can be derived from 2 x 3 = 6)

Use knowledge of multiplication facts and place value to derive related facts

30 x5 = 180 50 x 3 = 150 150 + 5 =

30 [ 3 =80

recognise and use commutativity in mental calculations

rite statements about the equality of expressions (for example, use the
distributive law 39 x 7 = 30 x 7 + 9 x 7 and associative law
(2x3)x4=2x(3x4))

Use a variety of resources (including a calculator) to investigate order of
multiplication. Make models and images to display facts.

recognise and use factor pairs in mental calculations

Use a variety of resources (including a calculator) to investigate factor pairs. Make
Imodels and images to display facts.

add numbers with up to 4 digits using the formal written methods of columnar
addition and subtraction where appropriate (see Appendix 1)

Column addition

2358
+ 373

2731
11

To ensure conceptual understanding, it is essential that place value is
reinforced by frequently.
Discussing the actual value of each digit, e.g. the 5 digit represents 5 hundreds.

Use base 10 (Diennes) or place value counters to support understanding of
carrying and to ensure conceptual understanding of place value (see year 2and
3 for how to use these manipulatives).

Including decimals
72.8
+54.6
127.4
1

To ensure conceptual understanding, it is essential that place value is
reinforced by frequently discussing the actual value of each digit, e.g. the 2
digit represents 2 tens.

Use money to support understanding

subtract numbers with up to 4 digits using the formal written methods of
columnar addition and subtraction where appropriate (see Appendix 1)

Revision of partitioned column method from Year 3. Moving onto numbers with
4 digits: (use Diennes to support when required.)

Column Subtraction without decomposition
458
- 232
226

Column Subtraction with decomposition

Once pupils are confidentin exchanging and have aclear understanding of place
value, move towards the formal compact column method: (use Diennes to support
when required.)

multiply two-digit and three-digit numbers by a one-digit number using formal
ritten layout (see Appendix 1)

Grid method
231 x 7 is approximately 200 x 10 = 2000

231 x 7 = 1617
X 7
200 1400
30 210 |+

7
1617

-

[move onto formal method of short multiplication when proficient

452
X 3
1356

1

divide numbers up to 3 digit by a one-digit number using the formal written
method of short division and begin to interpret remainders.

Shortdivision with no remainders inthe final answer, use place value
counters/Diennes where support is required.

03
5\ %5

Remainders
Begintointerpret remainders by looking at word problems to give context and
small numbers to startwith

21138
81712

Cars carry 5 people. 12 people are going on a trip. How many cars will they
need?

12 +5=2r 2 So they would need 3 cars.

5 buttons are packed inabag. How many full bags would there be if there
were 12 buttons?

12 +5=2r 2. So there are 2 full bags.




Number — addition and subtraction

solve addition two-step problemsincontexts, deciding which operations and
methods to use and why

Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

solve subtraction two-step problems in contexts, decidingwhich operations and
methods to use and why

Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

whole

s

part « part * whele

whoe

AL

Ve

whale = part ¥ port

part

dfference

srcller guantity » déference = arger guantity

[ iewee |

B
a_/

déference

larger quantity - smziler quantity = dffererce

Number — multiplication and division

lsolve problems involving multiplying and adding, including using the distributive law to

multiply two digit numbers by one digit, integer scaling problems and harder

lcorrespondence problems such as n objects are connected to m objects

Isolve two-step problems in contexts, choosing the appropriate operation, working
ith increasingly harder numbers

Use all the models and images mentioned above. Dis
and why

ch is most effective

Singapore Bar Method

whele ¥
ong pert x nurbercf parts ¥ whele

K
"
I I J

lorgar quantity

\
S

emalier quantity x multiples

orger quantity

T
|

amollor quantity

[solve two-step problemsin contexts, choosing the appropriate operation, working
ith increasingly harder numbers

Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

whale

A

whole « punber of parts = sne part

whole « ane gort = murbes of parts

lerger quantity

\

.
e o
=

soeller quostity

larger guontity = smaller quantity & multtple

larger guantivy » multipies = larger quantity

estimate and use inverse operations to check answers to a calculation

Estimate answers before solving any calculation.
Once inverse operation has been learnt use as a method for checking

estimate and use inverse operations to check answers to a calculation

Estimate answers before solving any calculation.
Once inverse operation has been learnt use as a method for checking

estimate and use inverse operations to check answers to a calculation

Estimate answers before solving any calculation
Once inverse operation has been learnt use as a method for checking

estimate and use inverse operations to check answers to a calculation

Estimate answers before solving any calculation.
Once inverse operation has been learnt use as a method for checking.

use a variety of language to describe addition

+ add, addition, more, plus, increase, sum, total, altogether, score, double, near
double, how many more to make...? tens boundary, hundreds boundary, inverse

= equals, sign, is the same as

use a variety of language to describe subtraction
- subtract, subtraction, take (away), minus, decrease, leave, how many are
left/left over? difference between, half, halve, how many more/fewer is...

than...? how much more/less is...? tens boundary, hundreds boundary, inverse

= equals, sign, is the same as

use a variety of language to describe multiplication
times, multiply, multiplication, multiplied by, multiple of, product
once, twice, three times... ten times... times as (big, long, wide... and so on)

repeated addition array, row, column, double, inverse

= equals, sign, is the same as

use a variety of language to describe division
Array, row, column, halve, share, share equally, one each, two each, three each...
group in pairs, threes... tens. equal groups of, divide, division, divided by, divided

into, remainder, factor, quotient, divisible by, inverse

= equals, sign, is the same as




add numbers mentally with increasingly large numbers ( e.g. 12 462 — 2300 = 10
162)

+700 +70 3
/ f {
2358 3058 3128 3131

subtract numbers mentally with increasingly large numbers ( e.g. 12 462 — 2300
=10 162)

o N, /2

o0 A e

WWN numbe

10162 10462 12462
-300 -2000

Number — multiplication and division

multiply numbers mentally drawing upon known facts
Partition

47 x 6 = (40 x 6) + (7 x 6)
=(240)+ (42)
=282

Double and halve

25 x 16 = 50 x 8 = 100 x 4 = 200 x 2 = 400

divide numbers mentally drawing upon known facts

Partitioning
72+3=(60+3)=(12+3)
=20+4
=24

multiply whole numbers and those involving decimals by 10, 100 and 1000
Place Value

T H T ¢ . F A

KRR 7

X310 /x 100

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

T H T ¥ .+ At

SO A

s100n, vI0

identify multiples, (and use them to construct equivalence statements, e.g. 4 x
35=2x2x35;3x270=3x3x9x10=92x10)

Use avariety of resources (including a calculator) to investigate multiples. Make
models and images to display facts.

identify factors, including finding all factor pairs of a number, and common
factors of two numbers (and use them to construct equivalence statements, e.g.
4x35=2x2x35;3x270=3x3x9x10=92x10)

Use a variety of resources (including a calculator) to investigate factors. Make
models and images to display facts.

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

Play games, chant, test etc to increase speed of recalling facts.
Make models and images to display facts.
Investigate patterns within primes.

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

Play games, chant, test etc to increase speed of recalling facts.
Make models and images to display facts.
Investigate patterns within primes.

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

Use avariety of resources (including acalculator) toinvestigate square and
cubed numbers. Make models and images to display facts.
Investigate the patterns within squared and cubed numbers.

add numbers with more than 4 digits, including using formal written methods
(columnar addition and subtraction — see Appendix 1)

3in @ zero o Keep

the place value

upils should be able

subtract numbers with more than 4 digits, including using formal written
methods (columnar addition and subtraction — see Appendix 1)

Rev r

method ex

.
s with more thon 4

ving numb

use Liennes 10 sup

rmal_compoct column method

nvaiving moncy

ays &

on with mixtures of

multiply numbersupto4digits by aone- ortwo-digitnumber using aformal
written method, including long multiplication for two-digit numbers

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
context (as fractions, as decimals or by rounding (for example, 98 + 4 =98/4 =
2471 2=24%=24.5=25))

Bus shelter

method (short ¢
B6r2 Pupils shoulc
5 + ~
5(432 |

114.25
4[457 00

Introduce

Answer: 36 remainder 4




Number — addition and subtraction

Number — multiplication and division

solve addition multi-step problems in contexts, deciding which operations and
methods to use and why

Use all the models and images mentioned above. Discuss which is most effective
and why

Singapore Bar Method

solve subtraction multi-step problemsin contexts, decidingwhich operations
and methods to use andwhy

Use all the models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

whele

port « part = whele

who'e

whole - port = part

difference

sraler geentity « dfference = 'a-, ~ Quanhty

difference

orger guentity « smaller quaetity 3 difference

Solve problems that use multiplication and division as inverses, forexample, by
multiplying and dividing by powers of 10 in scale drawings or by multiplying and

dividing by powers of a 1000 in converting between units such as kilometres and
metres

Use all the models and images mentioned above. Discuss which is most
effective and why.

Singapore Bar Method

Solve problems that use multiplication and division as inverses, for example, by
multiplying and dividing by powers of 10 in scale drawings or by multiplying and
dividing by powers of a 1000 in converting between units such as kilometres and
metres

Use all the models and images mentioned above. Discuss which is most effective
and why.

Singapore Bar Method

whole

A
'@ R0

; I l |
H,_/

part

one port x rumberof ports = whale

wral whole » number of parts = cne part

whoic + pne part = ruricer of partz

- B
I | l

lerger quantidy
8 N\

TR ) S| |
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smalier quastity

lerger guantity

\
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larger quantity - snalilar quantity * wultple

lergar quantity - multiples & larger quontity

W..J

sraler quontity

use and explain the equals sign to indicate equivalence, including missing number
problems (e.g, 13+24 = 12+25; 33 =5 x [])
express distributivity, for example as a(b + ¢) =ab + ac

Use all of the models and images above to investigate a range of statements,
ensuring the equals sign is in different positions. Allow time for discussion and
reasoning. Display solutionsandreasoning. Also use errors or misconceptions
as a starting point.

use and explain the equals sign to indicate equivalence, including missing number
problems (e.g, 13+24 = 12+25; 33=5x[])

Use all of the models and images above to investigate a range of statements,
ensuring the equals sign is in different positions. Allow time for discussion and
reasoning. Display solutions and reasoning. Also use errors or misconceptions as
a starting point.

use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy

Estimate answers before solving any calculation.
Check against estimate after calculating (and use inverse check).

use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy

Estimate answers before solving any calculation.
Check against estimate after calculating (and use inverse check).

use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy

Estimate answers before solving any calculation.
Check against estimate after calculating (and use inverse check)

use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy

Estimate answers before solving any calculation
Check against estimate after calculating (and use inverse check).

use a variety of language to describe addition
+add, addition, more, plus, increase, sum, total, altogether, score, double, near

double, howmany more tomake...?tens boundary, hundreds boundary, units
boundary, tenths boundary, inverse

= equals, sign, is the same as

use a variety of language to describe subtraction

-subtract, subtraction, take (away), minus, decrease, leave, how many are
left/left over? difference between, half, halve, how many more/feweris...
than...? how much more/less is...? tens boundary, hundreds boundary, units
boundary, tenths boundary, inverse

= equals, sign, is the same as

use a variety of language to describe multiplication
know and use the vocabulary of prime numbers, prime factors and composite
(nonprime) numbers

lots of, groups of, times, multiply, multiplication, multiplied by, multiple of,
product, once, twice, three times... ten times... times as (big, long, wide... and so

on), repeated addition, array, row, column, double,, inverse, prime,

equals, sign, is the same as

use a variety of language to describe division
Array, row, column, halve, share, share equally one each, two each, three each
group in pairs, threes... tens, equal groups of, divide, division, divided by, divided

into, remainder, factor, quotient, divisible by, inverse. Prime, factors

equals, sign, is the same as




Number — addition and subtraction

performmental calculations, including withmixed operationsand
large numbers (and decimals)

Partition both numbers into hundreds, tens, ones and decimal
fractions and recombine

358+73=30+5+08+7+0.3
=30+12+11
=42+1.1
=431

Partition second number only into hundreds, tens, ones and decimal
fractions and recombine

358+7.3=358+7+0.3
=42.8+0.3
=43.1

Add the nearest whole number then adjust
52+11.9=52+12-0.1
=64-0.1
=63.9

performmental calculations, includingwithmixed operations and
large numbers(and decimals)

Use known number facts and place value to subtract

6.1-2.4=37
3.7 41 6.1
-0.4 -2

Subtract the nearest whole number then adjust
52-119=52-12+0.1
=40+0.1
=40.1

Number — multiplication and division

perform mental calculations, includingwithmixed operations and
large numbers(and decimals)

Partitioning

4.7 x6=(4x6)+ (0.7 X 6)
(24)+(4.2)
=28.2

Double and halve
4.25x32=8.5x16
=17x8
=34 x4
=68x2
=136

performmental calculations, includingwith mixed operationsand
large numbers(and decimals)

Partitioning
72+3=(6+3)=(1.2+3)
=2+04
=24

identify common factors, common multiples and prime numbers

Use avariety of resources (including a calculator) to investigate
commonfactors, common multiples and prime numbers. Make
models and images to display facts. Investigate the patterns
within the numbers.

identify common factors, common multiples and prime numbers

Use avariety of resources (including a calculator) to investigate
commonfactors, common multiples and prime numbers. Make
models and images to display facts. Investigate the patterns
within the numbers.

practise additionforlarger numbers, using the formal written
methods of columnar addition (see Appendix 1)

Extendthe use of compact column methodtoadding several
numbers with_mixed decimals.

23
9
Q

S

+ |

375 ||

N O

Children should be reminded of the importance of aligning the
columns accurately.

Where there is an ‘empty’ space in a decimal column, pupils could
insert a zero to show the value.

practise subtractionforlarger numbers, usingthe formal written
methods of columnar subtraction (see Appendix 1)

Column Subtraction with decomposition
oM |
X54 5%
- 286 - L7
468 7.19
of formal ¢
g to more complex in rs ond applying to

em s0iving using mansy an

ent numbe

multiply multi-digitnumbers upto 4 digits by atwo-digitwhole
number using the formal written method of short and long
multiplication (Appendix 1)

Short multiplication and Long multiplication asin Year 5, but apply
to numbers with decimals.

3i* [I 19

x 8
25"-§2

Pupils may need reminding that single digits belong in the ones
(units) column.

Asoundunderstanding of place value and the formal method

itself are required before progressing to decimal multiplication.

divide numbers up to 4 digits by a two-digit whole number using
the formal written method of short and long division, and
interpretremainders as whole number remainders, fractions, or by
rounding, as appropriate for the context (Appendix 1)

Short division

Short division
98 + 7 becomes 412 + $ becomes 496 « 11 hecomes
1 4 8 & 2 4 5 1
798 § 4 3 ; 1 1 1,4 9 &
Arywer 14 Answer 86 remainder 2 Arvwer: 45

Long division (for dividing by 2 digits)

Long division

412 4 15 becomes 432 » 15 Decomes 432 "
7 82 i L

1 § 4 32 1 5 ¢ 3 2 1 5§/ & 3 2
100 300 10 4

1. 3.8 1 32 132
3:8-0 %9 - 120 v
1 2 12 1 20
1 20
°

Aruwer: T8 rerruaiecie 12 Acvwee: 2 | Anwwer: 244

Remainders
Quotients expressed as fractions or decimal fractions

61 +4=15%o0r15.25




Number — addition and subtraction

solve addition multi-step problems in contexts, deciding which
operations and methods to use and why

Use all the models and images mentioned above. Discuss which is
most effective and why.

Singapore Bar Method

solve subtraction multi-step problems in contexts, deciding which
operations and methods to use and why

Use all the models and images mentioned above. Discuss which is
most effective and why

Singapore Bar Method

whele

port « part ¥ whele

whole

whole » part = part

difference

sraler geantity « dfference = lorge~ guantity

difference

rger quantity « smaller quastity 3 difference

Number — multiplication and division

solve problems involving multiplication

Use all the models and images mentioned above. Discuss whichis
most effective and why

Singapore Bar Method

solve problems involving division

Use all the models and images mentioned above. Discuss which is
most effective and why.

Singapore Bar Method

whole

A

ene port x numberof parts = whale

whoke

Al

whole + murmber of parts = 2ne pert

whoie + one part 3 runter of parts

\
~

I
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sraler quintity

round answers to a specified degree of accuracy, e.g. tothe
nearest 10, 20, 50 etc., but not to a specified number of
significant figures

Use knowledge of rounding (see fraction Policy) to create
estimates

round answers to a specified degree of accuracy, e.g. tothe
nearest 10, 20, 50 etc., but not to a specified number of
significant figures

Use knowledge of rounding (see fraction Policy) to create
estimates

roundanswersto aspecified degree ofaccuracy, forexample, to
the nearest 10, 20, 50 etc., (not to specified number of significant
figures)

Use knowledge of rounding (see fraction Policy) to create
estimates

round answers to a specified degree of accuracy, e.g. tothe
nearest 10, 20, 50 etc., but not to a specified number of
significant figures

Use knowledge of rounding (see fraction Policy) to create
estimates.

use their knowledge of the order of operations to carry out
calculations involving the four operations

explore the order of operations using brackets; for example, 2+ 1
x3=5and (2+1)x3=9

Review and investigate the effect of carrying out operations in
different orders. Explore the effect.
Introduce and use BODMAS to solve calculations.

use their knowledge of the order of operations to carry out
calculations involving the four operations

explore the order of operations using brackets; for example, 2+ 1
x3=5and(2+1)x3=9

Review and investigate the effect of carrying out operations in
different orders. Explore the effect.
Introduce and use BODMAS to solve calculations.

use their knowledge of the order of operations to carry out
calculations involving the four operations

explore the order of operations using brackets; for example, 2+ 1
x3=5and (2+1)x3=9

Review and investigate the effect of carrying out operations in
different orders. Explore the effect.
Introduce and use BODMAS to solve calculations.

use their knowledge of the order of operations to carry out
calculations involving the four operations

explore the order of operations using brackets; for example, 2+ 1
x3=5and(2+1)x3=9

Review and investigate the effect of carrying out operations in
different orders. Explore the effect.
Introduce and use BODMAS to solve calculations.

useestimationto check answersto calculationsand determine, in
the context of a problem, an appropriate degree of accuracy

Estimate answers before solving any calculation.

Checkagainstestimate after calculating (and useinverse check).

useestimation to check answersto calculationsand determine, in
the context of a problem, an appropriate degree of accuracy

Estimate answers before solving any calculation.
Checkagainstestimate after calculating (and useinverse check).

useestimation to check answersto calculationsand determine, in
the context of a problem, an appropriate degree of accuracy

Estimate answers before solving any calculation.

Checkagainstestimate after calculating (and useinverse check).

useestimationto check answersto calculationsand determine, in
the context of a problem, an appropriate degree of accuracy

Estimate answers before solving any calculation.
Checkagainstestimate after calculating (and useinversecheck).

use a variety of language to describe subtraction
+add, addition, more, plus, increase, sum, total, altogether, score,
double, near double, how many more to make...? tens boundary,

hundreds boundary, units boundary, tenths boundary, inverse

= equals, sign, is the same as

use a variety of language to describe subtraction

-subtract, subtraction, take (away), minus, decrease, leave, how
many are left/left over? difference between, half, halve, how
many more/fewer is... than...? how much more/less is...? tens
boundary, hundreds boundary, units boundary, tenths boundary,
inverse

= equals, sign, is the same as

use a variety of language to describe subtraction

x lots of, groups of, times, multiply, multiplication, multiplied by,

multiple of, product, once, twice, three times... ten times... times as
(big,long, wide...and soon), repeated addition, array, row, column
double, inverse

= equals, sign, is the same as

use a variety of language to describe subtraction

Array, row, column, halve, share, share equally one each, two each,
three each... group in pairs, threes... tens, equal groups of, divide,
division, divided by, divided into, remainder, factor, quotient,
divisible by, inverse

= equals, sign, is the same as




