Calculation
Policy



c 0 0 0O O O 0O o o o0 o o

Contents

Mathematical TErmMiNOIOZY....c..ooviieiee e e e e e ee s v
Calculation Policy GUIAANCE......ceecu ettt sttt st e et e e et e sre s e e e VI
Addition: Mental CalCUlatioNS........cocuei it e er e sr e ere s 1
Addition: Written Calculations (EYFS tO YEAIr 6).......covcvevevueiceieiee e e ennn 2
Subtraction: Mental Calculations... SRR L 0
Subtraction: Written Calculations (EYFS to Year 6) ....................................................... 11
Multiplication: Mental Calculations... vrerrenree s ensesreesnesresesessessesseesneenees 20
Multiplication: Written Calculations (EYFS to Year 6)21
Division: Mental CalCUlatioNns.......ccueceieecie et sre s e e 31
Division: Written Calculations (EYFS t0 YEAr 6)......cccveeiieeveeiiicereiiee e ceveeseeceveeen. 32
Representing ManipulatiVeS.......c.uceeiciiecie et et et e s se e e 43
RESOUICES LiST...uuiiiiiiieiei et ettt e st et st re e sae e e s sae e e ssbaeees saaeessneseeaes 45

il



Mathematical Terminology

This calculation policy uses mathematical terminology that may be new or unfamiliar. They are terms
that your child should be familiar with, depending on his or her Year Group. Also included are some
standard terms used in class.

Addend- Any of the numbers that are added together. E.g. In 8 + 3 =11, the 8 and the 3 are addends.
Array- Items (such as objects, numbers, etc.) arranged in rows and/or columns.

Bridging through ten- When performing additions or subtractions, counting through a tens boundary is
called ‘bridging through ten’. It helps to count up to the boundary first, then through it. E.g. 18 + 4 will
bridge through the boundary from 19 to 20, so we would count 18 + 2, then 20 + 2.

Column Addition- Addition by writing one number below the other and then adding one column at a
time.

Counting back- As with counting on, but in subtraction.

Counting on- When performing a calculation, such as 8 + 3, start at 8 and count: 9, 10, 11. You can count
on or back in tens or hundreds etc. as well as ones.

Commutative Law- The law that states that: a multiplication or addition can be made in any order to
arrive at the same product or sum respectively. E.g.8+5+2=15;2+5+8=15and 5+ 8+ 2 = 15.
These calculations are said to demonstrate commutativity.

Decrease- Making something smaller (in size or quantity).
Difference- The result of a subtraction calculation.

Dividend- A number that is to be divided in a calculation.
Divisor- The number that the dividend is to be divided by.

Empty Number-Lines- A number-line without numbers. They are used when calculations involving
numbers greater than 10. It would be impractical to calculate 87 — 23 with a printed number-line
starting at 0. A line is drawn and the only numbers written on the line are the starting number (which
depends on the method used) and the numbers arrived at whilst ‘jumping’ along it.

Estimate- To find a value that is close enough to the right answer, usually with some thought or
calculation involved.

Exchanging- In multiplication, the act of giving or taking one thing in exchange for another e.g. tens.

Factors- Factors are whole numbers that can be multiplied to make a given whole number. E.g. 4 and 3
are factors of 12, so are 6 and 2.

Grid Method- A method for introducing written multiplications where the numbers involved are
partitioned before multiplying. The products are recombined as they will obey Commutative Law.

Increase- Making something bigger (in size or quantity).
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Inverse Operations- The opposite of an operation. Inverse operations are used to find a missing value in
a number sentence. The inverse of an addition is a subtraction and vice-versa. The inverse of a
multiplication is a divide. However, the inverse of a divide calculation is not always a multiplication:
5+15=20->20-5=15 (and vice-versa)

3x4=12->12+4=3BUT..

12+4=3->3x12isnot 4! (You have to do 12 + 3 to get 4).

Manipulative- any concrete objects that allow students to explore an idea in a hands-on approach.

Minuend- The first number in a subtraction. The number from which another number (the subtrahend)
is to be subtracted. E.g.8-3=5

Multiple- The result of multiplying a number by an integer (not by a fraction).
Multiplicand- The number that gets multiplied. E.g. 6 x 3 =18

Number Sentence- An equation written in maths. Like in literacy, they must make sense. = means ‘the
same as’; > means ‘more than’ and < means ‘less than’.
E.g. 6+ 8 = 20 WRONG

6+ 8>20 WRONG

6 + 8 < 20 CORRECT because it makes sense.

Number Bonds- Number ‘facts’ that children will learn in KS1 and continue using to aid mental
calculations. Number bonds to ten are the following: 1+9;2+8;3+7;4+6 and 5 + 5. There are also
number bonds to 20, 100, 1000 and so on.

Operation- A procedure that produces a new value from two or more input values. + - x and + are the
four main arithmetic operations.

Partitioning- Splitting a number greater than 10 into its constituent thousands, hundreds, tens and
ones. E.g. 4723 -> 4000 and 700 and 20 and 3.

Place Value- Place value determines the value of a digit depending on where it sits in the written
number. E.g. 4562 -> The ‘5’ represents 500 in this case.

Prime Number- A number with only one factor. Every whole number greater than one is a product of
prime numbers.

Product- The result of a multiplication calculation.

Quotient- The result of a division calculation. It is arrived at by counting groups of the divisor up to the
total of the dividend.

Recombining- After partitioning and calculating, putting the numbers ‘back together’.

Remainder- When dividing, the remainder is how much of the divisor is needed to reach the dividend
total when the quotient is not a whole number.

Subtrahend- The number that is to be subtracted. The second number in a subtraction. E.g. 8 =3 =5

Sum- The result of an addition calculation.
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Calculation Policy Guidance

This policy supports the NCETM Curriculum Prioritisation materials and the supporting Oak Academy materials used throughout the school. Progression within each area of
calculation is in line with the programme of study in the 2014 National Curriculum. This calculation policy should be used to support children to develop a deep understanding
of number and calculation. This policy has been designed to teach children through the use of concrete, pictorial and abstract representations.

¢ Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real objects. This is a ‘hands on” component using real objects and is a foundation
for conceptual understanding.

¢ Pictorial representation — a pupil has sufficiently understood the ‘hands on’ experiences performed and can now relate them to representations, such as a diagram or picture
of the problem.

¢ Abstract representation—a pupil is now capable of representing problems by using mathematical notation, for example 12 x 2 = 24.

It is important that conceptual understanding, supported by the use of representation, is secure for all procedures. Reinforcement is achieved by going back and forth between
these representations.

Mathematics Mastery

At the centre of the mastery approach to the teaching of mathematics is the belief that all children have the potential to succeed. They should have access to the same
curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied problems.
Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures through the use of concrete
materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used in Year 1 to Year 6 in line with the requirements
of the 2014 Primary National Curriculum.

How to use the policy:

This mathematics policy is a guide for all staff and has been adapted from work by the NCETM. Teachers can use any teaching resources that they wish to use, and the policy
does not recommend one set of resources over another, rather that, a variety of resources are used. For each of the four rules of number, different strategies are laid out,
together with examples of what concrete materials can be used and how, along with suggested pictorial representations. The principle of the concrete-pictorial-abstract (CPA)
approach [make it, draw it, write it] is for children to have a true understanding of a mathematical concept, they need to master all three phases within a year group’s scheme
of work.
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Addition: Mental Calculations

These are a selection of mental calculation strategies:

Mental recall of number bonds

6+4=10 __+3=10
25+75=100 19+ =20

Use near doubles

6+7=double6+1=13

Addition using partitioning and recombining

34+45=(30+40)+(4+5)=79

Counting on or back in repeated steps of 1, 10, 100, 1000

86 + 57 = 143 (by counting on in tens and then in ones)
460 - 300 = 160 (by counting back in hundreds)

Add the nearest multiple of 10, 100 and 1000 and adjust

24+19=24+20-1=43
458 + 71 =458+ 70+ 1 =529

Use the relationship between addition and subtraction

36 +19=55 55-19=36
19+36=55 55-36=19



MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TO BE USED. THEY ARE NOT REPLACED BY WRITTEN METHODS.

Addition: Written Calculations

Addition- EYFS

Objectives Concrete Pictorial Abstract

- Know that a group of
things change in quantity

.! ;‘ .::'. = . . . . . . A focus on symbols and

. numbers to form a
when something is added. ...- - leulati
’&. ‘ Two groups of pictures calculation.
- Find the total number of - e 3988 so children are able to '
items in two groups by Use toys and general classroom resources for S e count. 5 + 2 S— 7
counting all of them. children to physically manipulate, ¢ .
group/regroup. Bpl Ba8
- Say the number that is ¢
one more than a given 3 2
number Use specific N\ Bar model using visuals,
~ maths resources m pictures/icons or colours.
- Find one more from a £ such as counters, Y %
group of up to five objects, | snap cubes, 5
then ten objects Numicon etc. .
3 Marbles 1 Marble
- In practical activities and ' ‘ l ‘
. . - ¢ ¢ ¢ ¢ Use visual supports such
discussion, beginning to | | | J
use the vocabula : as ten frames, part 2]z} 1 I ’
? -
) ) ) v ‘ whole and addition mats =
involved in adding l|eoee with pictures/icons. TRET ~
N BEO0 (L1 e
- Using quantities and N @ _ ; ‘
?b.leCts' add two single g ; Use visual supports such - - ) & araan =11 =1
digit numbers and count F 3 A8 as ten frames, part P9 @ G & & & jejo]| |@]
' ’
on to find the answer whole and addition e o g & _ J ! )
) ) mats, with the physical . = ' M) . .
- Solve problems including objects and resources Nl ael » Note- No expectation for children to be
doubling that can be e @ @ able to record a number
manipulated sies e ! . . sentence/addition calculation.

— wee &8 -
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Addition- Year 1

Vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, balancing, part, whole

Concrete Pictorial Abstract

» vog
Froor

Objective and Strategy

Number bonds of
5,6,7,8,9and 10

Using the part-

/ 3 $ $ $ Use pictures to add /_J
S 0t two numbers 1 5‘
whoe G e s i . . whole model (left)
part @ & orina bar to move into the
. abstract.

Combining two parts
to make a whole: part-

whole model eecco —
Use cubes to add numbers -
together asa grouporina . .
bar. (Some children still The Bar Model will be continued from EYFS as 4+3+7
need to use real objects) a method to support problem solving involving
addition, continuing with the concrete 10=6+4
Use the part-whole model. representations and moving onto using
pictorial representations of objects. Some
children will also move onto the abstract.
Counting
5+3=8

Use a number line to count on in ones.

-

Start with the larger number on the bead
string and then count on to the smaller 5 6 7 8
number 1 by 1 to find the answer.

Sooe

Start with a larger
number and count on

using a bead
string/number line




Addition- Year 1

Vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, balancing, part, whole

Objective and Strategy Concrete Pictorial Abstract
Represent and use
number bonds and - 10
. %%
related subtraction facts |e®® 6 4
thi @ cr4-10 A 8ra=10
within 20 - 1) 4+6=10
4+6=10 — [\ J
®| 0_4-6 o~ 10-4=6
®| 1-6=4 \*¢/ 10-6=4 3+;=lg
. ‘B =
Y 10-4=6
10-6=4
Tens Frame Part Whole Model Bar Model
(So_me children may need to initially use.real Bar model and part-whole to
objects then move onto the representation, .
] be used alongside abstract.
egg boxes may also be used to support this)

Addition and subtraction
of one-digitand two- | L 64329 <O |5+ 12=17
digit numbers to 20 0123456728910 17=12+5

et v

including 0 Start at the larger number on the number

line and count on in ones.

Regrouping to make 10. Use pictures or a 7+4=11

number line.

Regroup or partition If 1 am at seven, how many more do |
the smaller number

using the part-whole need to make 10. How many more do |
model to make 10. add on now?

The ‘Make 10’ strategy | FO_—

+4

| PN SN T T
e 1 2 3 4 & & 7T 0000 N 1304 W T e N 20



Start with the bigger
number and use the
smaller number to
make 10.

Use ten frames.

Addition- Year 2

tens boundary

Vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens, units, partition, addition, column,

Objective and Strategy

Concrete

Pictorial

Abstract

Adding 3 1-digit

4+7+6=17

78 | s . T8

numbers Put 4 and 6 together to make 10. Addon 7 —
Y e & JJ Jgﬁ 4H746)= @+? Combine the two numbers
o e 10 that make 10 and then add
ﬁﬁﬂﬁ’ Nyﬁ on the remainder.
Y I L LT d s o
Following on from making 10, make 10 with 2 of the digits (if Add together three groups of objects. Draw a
possible) then add on the third dieit picture to recombine the groups to make 10.
Adding a Z'digit 17 +5=22 -— - - 17+5=22
number and ones Using the part-
Use ten frame to make w:;:Le;::?:rer Explore related facts
T ] ‘magic ten’
Eﬂ%% model. 17+5=22
Children explore the pattern: 4 5+17=22 =
PPII 20 e 22—17=5
- _ 17 5
17+5=22 27+5=32 29—5-17




Explore that the ones digit does not change.

be shown alongside

\27 37 47 57 thenumberlineto

see the connection.

Adding a 2-digit
a
number and multiples - 27 + 30 Base 10 may be 27 +10 =37
0 +10 +]10 +10 used above the 27 +20=47
of 10 bove th

m number line initially. 27+0=57

: | 1 1 1 The calculation will

25+10=35 T T 1 1

Addition- Year 2

tens boundary

Vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens, units, partition, addition, column,

Objective and Strategy Concrete Pictorial Abstract
Column method Add together the ones first, then add the tens. After physically using the base 10 blocks and place
without regroubin Use the Base 10 blocks first before moving onto value counters, children can draw the counters to 24 + 15 = 39
g ping place value counters. help them to solve additions. -

24+15= 44+15= 10s o 1s o
. N 00 o000 o
LD 0000 0000 39

(LD | o) 00000

OIIIrn (eeele o |loe0e®




Column method with
regrouping

Make both numbers on a place value grid.
10s 1s

Add up the ones and exchange 10 ones for 1 ten.

10s 1s

Using place value counters, children can draw the
counters to help them to solve additions.

10s 1s

@0 0000
L

10s 1s

0 o0

Partitioning:

75+ 4
FILY
20 + 40 = 60
547 w12
6O+ 12=72

MO eT

Recording addition in columns supports place
value and prepares for formal written methods
with larger numbers. Toward the end of the year,
children move to more formal recording using
partitioning method:

a0+ 7
30+ 5
70 + 12




Addition- Year 3

Vocabulary: addition, add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary

Objective and Strategy Concrete Pictorial Abstract
Add and subtract 3 5 —— : Abstract
numbers with up to 2220003 |11 fooo 223
. . . OO0 | geas o o
3-digits, using formal esssassns] - -] IRy e
written methods of oo (esese 123U LA EEL +114
columnar addition Using manipulatives (dienes, numicon, counters), 3 B 3
children are to line up hundreds, tens and ones. ) G A |
Column addition Children are to draw, in a PV frame, the 337

(no regrouping)

Children should

be secure with
using PV counters
before moving

manipulatives, that they are using.

Secure knowledge of representation with the PV

Children to move onto recording more formally.
Some children may need to use the expanded

columns. method (see below).
onto pictorial.
COIumn addition Hundreds | Tens ' “"r..w - ﬁ.
(with regrouping) et = 5
1531 O Wil | sdie 20 + 5
| St 0 by O, G
\III 4o Djnl.u.'.\. i 40 + 8
. ] L7 . -
11 T 60 + 13 =173
127 = } -‘
; Exchafnge tten Children are to begin with the abstract: expanded
. m::ert:;n:n. Children can draw a representation of the grid to form. For those children that are confident after

dienes, numicon
and place value
counters.

+
sEpal
[~==== -+~
[

115 = 242

further support their understanding, carrying the
ten underneath the line.

AFL, the below method should be used.




Addition- Year 3

Vocabulary: addition, add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary

Objective and Strategy Concrete Pictorial Abstract
Add and subtract 3 5 —— : Abstract
numbers with up to 2220003 |11 fooo 223
. . . OO0 | geas o o
3-digits, using formal esssassns] - -] IRy e
written methods of oo (esese 123U LA EEL +114
columnar addition Using manipulatives (dienes, numicon, counters), 3 B 3
children are to line up hundreds, tens and ones. ) G A |
Column addition Children are to draw, in a PV frame, the 337

(no regrouping)

Children should

be secure with
using PV counters
before moving

manipulatives, that they are using.

Secure knowledge of representation with the PV

Children to move onto recording more formally.
Some children may need to use the expanded

columns. method (see below).
onto pictorial.
COIumn addition Hundreds | Tens ' “"r..w - ﬁ.
(with regrouping) et = 5
1531 O Wil | sdie 20 + 5
| St 0 by O, G
\III 4o Djnl.u.'.\. i 40 + 8
. ] L7 . -
11 T 60 + 13 =173
127 = } -‘
; Exchafnge tten Children are to begin with the abstract: expanded
. m::ert:;n:n. Children can draw a representation of the grid to form. For those children that are confident after

dienes, numicon
and place value
counters.

+
sEpal
[~==== -+~
[

115 = 242

further support their understanding, carrying the
ten underneath the line.

AFL, the below method should be used.




Addition- Year 4

Vocabulary: addition, add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary, decimal, decimal
point

Objective and Strategy

Concrete

Pictorial

Abstract

Using formal written
methods of columnar
addition where
appropriate

Add numbers with up
to 4 digits (with
exchange)

Children continue to use dienes or place value
counters to add, exchanging ten ones for a ten,
ten tens for a hundred and ten hundreds for a
thousand.

T2e45%2 : P
ok 1 2
t 92880 912

ow
o0 :: s ® e
L T

L]

- ae
:. E: - t::
7 3 5 2

-

Children can draw a pictorial representation of the
columns and place value counters to further
support their learning and understanding.

Continue from previous work to carry hundreds
as well as tens.

Add decimals with 2
decimals places,
including money

A113% 1183

o! I .020 ‘:':'

+ LS o.'&:.:?‘_.

Introduce decimal place value
counters and model exchange
for addition.

2378179

W\A’+ Oman \ ] ‘ bundreAsd
— oo —Jo=  Jo=oo
Aoo
o 4
J
o000 |0 5 OO0 © Qo obo
0 - ‘- - O

1213
+I£7]-
AENIE

r-__.mU'\
Flin-o

As the children move on, introduce decimals with
the same number of decimal places and different
money can be used here.
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Addition- Years 5 and 6

Vocabulary: addition, add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary, decimal, decimal

point
Objective and Strategy Concrete Pictorial Abstract
Add numbers with See Year 4 See Year 4 B
more than 4 digits . s e ®
4 6 3 3 -. :.’
% o ®
il S_0g
*®e®
Children should have abstract supported by a
pictorial or concrete if needed.
Add decimals with 2 See Year 4 See Year 4 81,0519
decimals places, 266 %
including money |5 30 |
4+ 2055 |
20579
IR EE
23- 36 |
9-080
S9-770
+ 111300
93i-5 11
- 2

Insert zeros for place holders.
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Subtraction: Mental Calculations

These are a selection of mental calculation strategies:

Mental recall of addition and subtraction facts
10-6=4 17- =11
20-17=3 10-_ =2

Find a small difference by counting up
82-79=3

Counting on or back in repeated steps of 1, 10, 100, 1000
86 - 52 = 34 (by counting back in tens and then in ones)
460 - 300 = 160 (by counting back in hundreds)

Subtract the nearest multiple of 10, 100 and 1000 and adjust
24-19=24-20+1=5
458 -71 =458 -70-1=1387

Use the relationship between addition and subtraction
36+ 19=55 55-19=36
19+ 36=55 55-36=19

MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TO BE USED. THEY ARE NOT REPLACED BY WRITTEN METHODS.
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Subtraction: Written Calculations

Subtraction- EYFS

Pictorial

Abstract

Objectives

Concrete

A focus on symbols and

- Know that a group of
things change in quantity
when something is taken
away.

- Find one less from a
group of five objects,
then ten objects.

- In practical activities
and discussion, begin to
use the vocabulary
involved in subtracting.

- Using quantities and
objects, subtract two
single digit numbers and
count back to find the
answer.

Use toys and general classroom resources for
children to physically manipulate,
group/regroup.

Vb sy "
- 2 adws
3 oo lefl
5 cutes

Use specific maths resources such as
bead strings, snap cubes, Numicon etc.

Use visual supports such as ten frames, part
whole and addition mats, with the physical

objects and resources that can be manipulated.

A group of pictures for children to cross out or
cover quantities to support subtraction.

LL LT 1 IXIXIXIX] »

7
Use visual supports such as ten frames, part
whole and addition mats with
pictures/icons.

numbers to form a
calculation.

Note- No expectation for children to be
able to record a number
sentence/subtraction calculation.
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Subtraction- Year 1

Vocabulary: equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back,
how many left, how much less is

Objective and Strategy

Concrete

Pictorial

Abstract

Subtract one-digit and
two-digit numbers to
20, including 0.

Taking away ones.

Use physical objects, counters, cubes etc. to
show how objects can be taken away.

0000
0 .

ey
B ]

Cross out drawn objects to show what has
been taken away.

o

15-3:@

7-4

]
w

16-9=7

Counting back

Start with a larger
number and count
back using a bead
string/number line.

Make the larger number in your subtraction.
Move the beads along as your bead string as
you count backwords in ones.

“eee——e
13-4
gn—— W
Use counters and move them away from the
group as you take away counting backwards as
you go.

Count back on a number line or track. Start at
the bigger number and count back to the
smaller number showing the jumps on the
number line.

Put 13 in your head, count back 4. What number
are you at? (Use your fingers to help you).

14




Subtraction- Year 1

Vocabulary: equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back

Draw bars to find
the difference brtaeen 2

Fincd e dilfssencs in oge bebwssn K

how many left, how much less is
Objective and Strategy Concrete Pictorial Abstract
Find the difference = ™ - "
ot ! Count an Hannah has 12 sweets and her sister has 5. How
* b many more does Hannah have than her sister?
CTTTLLL)7 'Sevenis 3 moee then four differance. !
m 4 i | 4 i B [} i I I
T am 2 yeors older thas my N
sister’ Comparison Bor Models
3 Pariy
Ltz i 1] yeors ol Mer pisier i 57 yeorr ol

number bonds and
related subtraction
facts within 20

Part- whole model

whole model to model the
inverse.

If 10 is the whole and 6 is
one of the parts, what is
the other part?

representation of
objects to show the
part-whole model.

' ' niambers, 13 L
I' tho (——]
Lay ob]ens to represent bar model. F -]
Represent and use . .
Link to addition. Use part- Use a pictorial [ 5 Y

Mowe to using numbers within the part whole model.

Make 10

e

Make 14 on the ten frame. Take away the four first to make 10 and
then takeaway one more 5o you have taken away 5. You are left with

13 - 7-61 :
| E
3] [4]
AAAAAAAAAAAAAAAAAAAAA
P 2 3 4 8 B 9 DG M IO M % W T e e e

Start at 13. Take away 3 to reach 10. Then take away the remaining 4
50 you have taken away 7 altogether, You have reached your
answer

16 - 8=

How many do we take off to reach the next 10?
How many do we have left to take off?

the answer of 9

15




Subtraction- Year 2

Vocabulary: equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back,
how many left, how much less is...difference, count on, strategy, partition, tens units

Objective and Strategy Concrete Pictorial Abstract
Subtract a two-digit _
number and ones, a 34-13=21 Children draw representations of Dienes and 43 —2 1 = 2 2
two-digit number and Use dienes to show cross off.
tens, two two-digit how to partition the
numbers. number when HET;JHMn in colemns spopans piace value ang
subtracting without [ ﬂ ﬁuﬂ writier mathods with langsr numbers.
L regrouping. Towand e end of the year, children move ta mere formal
Partitioning to U recording using partitioning method:
subtract without This calculation will S
regrouping: ‘Friendly be shown alongside e.g. 43-21=22
numbers’ the mamr:julatlve 43—71 =22 40 and 1
used. <211 and 1
Model | Calculation .-t
Make 10 strategy
i D T —
T + 1 3 93-76=17
2
— ¥y i B0 50 93
o 28 20 34 ‘coumniing on’ o fnd ‘difference’
34—28 Use a number line to count on to next
Use a bead bar or bead strings to model ten and then the rest.
counting to next ten and the rest

16



Subtraction- Year 3

Vocabulary: equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back,
how many left, how much less is...difference, count on, strategy, partition, tens units

Use base 10 or Numicon to model

This calculation will be shown alongside the
model chosen to see the calculation.

Model Calculation

Objective and Concrete Pictorial Abstract
Strategy
Subtract numbers . Children are to be secure with use of PV counters Children should begin with the expanded form.
with up to three- . ' before moving onto abstract. Moving onto a more formal way as below.
digits, using formal 111 47—32 F28-582<108 0
written methods of ® ® @ 47-24=23 i
Gl
columnar subtraction — = Y2 B
a E M40 + /
o REPEE | sl | 24

Column subtraction ﬁ RO R | & 6

(without exchanging) 2




Subtract numbers
with up to three-
digits, using formal
written methods of
columnar subtraction

Column subtraction
(with exchanging)

Begin with base 10 or Numicon. Move to place
value counters, modelling the exchange of a ten
into ten ones. Use the phrase ‘take and make’
for exchange.

Column methed (uzing base 10 and having
to exchange)

1) Start by partitioning 45

2) Exchenge one ten for ten more
ones

3) Subtract the ones, then the tens

4s

‘29 Tens | Ones "
‘ ] a/.’
R0 = %

When confident, children can find their own way
to record the exchange/regrouping.

Children should begin with the expanded form.
Moving onto a more formal way as below (bottom
picture).

18



Subtraction- Year 3

Vocabulary: equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back,
how many left, how much less is...difference, count on, strategy, partition, tens units

Objective and Strategy Concrete Pictorial Abstract
Subtract numbers Use Base 10 to start with befone moving on to plece value counters
With up tO three_ :1‘:;::‘:::“‘ Enchanijge befare cAIng ORlo Jublractions with 2

digits, using formal
written methods of
columnar subtraction

Make the larger number with the place value counters

@ | e | ® po—
Clomiclolonl I 1 1 2;';

Column subtraction
(with exchanging)

Start with the coes, can | taloe ey 8 from 4 easily? | need o
exchange ane of my tens far ten ones

(continued) Now look at the tens, can | take sway 8 tens easily? | need to
exchange one hundred for ten tens
o
@ @ Cattudanions
© 0@ 0000 2838“
0000 ® i
0,000 ¢
Now | can take away eight tens and complete rry subtraction
el o | ®
| iy
© P 0000 ‘;s"
L L -5

| 146

Show children how the concrete method links to the written method
slongside your working. Cross out the numbers when exchangng and
show where we write cur new amount

19



Subtraction- Year 4

Vocabulary: equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back,
how many left, how much less is...difference, count on, strategy, partition, tens units

Objective and Strategy Concrete Pictorial Abstract
Subtract numbers Model process of exchange using Numicon, Children to draw place value counters and show
with up to 4 digits base ten and then move to place value their exchange—see Y3.
. ters.
using the formal counters

. The calculation will be shown alongside the
written methods Use the phrase ‘take and make’ for exchange- model chosen to see the connection.
appropriate of see Y3.

columnar subtraction
where appropriate. The calculation will be shown alongside the
model chosen to see the connection.

Maodel Caleulation

. This will lead to an understanding of subtracting any
Year 4 subtraction Maodel | Caleulation number including decimals.
with up to 4 digits.
Introduce decimal Children to be encouraged to use counters to §2.7-279

subtraction through represent numbers and take counters away to

subtract.
context of money.

W‘l«.o L A

\ (3D
J O ‘0

00000 00000
Q0O
POOOCO

o0 o00

r

When confident, children can find their own way
to record the exchange/regrouping.

20



Subtraction- Year 5 and 6

Vocabulary: equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back,
how many left, how much less is...difference, count on, strategy, partition, tens units

Objective and Strategy Concrete

Pictorial Abstract

Subtract with at least See Year 4
4 digits, including

e b

money and measures. X gb
q

0

See Year 4

Subtract with

increasingly large and
more complex
numbers and decimal

g
%)
| y¥'s
values (up to 3 3
A

decimal place). =
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Multiplication: Mental Calculations

These are a selection of mental calculation strategies:

Doubling and halving
Applying the knowledge of doubles and halves to known facts.
e.g.8x4isdouble 4 x4

Using multiplication facts
Tables should be taught every day from Year 1 onwards, either as part of the mental oral starter, games or other times as appropriate within the day.

Year 1: 2,5 and 10 times table

Year 2: 2, 3, 5 and 10 times table

Year3:2,3,4,5, 6 and 10 times table

Year 4 Derive and recall all multiplication facts up to 12 x 12

Years 5 & 6 Derive and recall quickly all multiplication facts up to 12 x 12

Using and applying multiplication facts
Children should be able to utilise their tables knowledge to derive other facts.

E.g. If  know 3 x 7 = 21, what else do | know?
30x7=210,300x7=2100,3000x 7=21000,0.3x7=2.1etc.

Use closely related facts already known
13x11=(13x10)+(13x1)

=130+13

=143

Multiplying by 10 or 100
Knowing that the effect of multiplying by 10 is a shift in the digits one place to the left.
Knowing that the effect of multiplying by 100 is a shift in the digits two places to the left.

22



Partitioning
23x4=(20x4)+(3x4)
=80+12
=92

Use of factors
8x12=8x4x3

MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TO BE USED. THEY ARE NOT REPLACED BY WRITTEN METHODS.
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Multiplication: Written Calculations

Multiplication- EYFS

Objectives Concrete Pictorial Abstract

- Solve problems

7

What is double 47 |
including doubling. WM 1 ‘ . 1l= TeT=
. @ } 24= Bs+B=
ST ‘ 31‘32 4+ 4=
b4+ 4=8 _ e 949
2 o | fed= 10+410=
Counting and other ks | 545 11411=
Maths resources for 4
r% children to make 2 2 ‘ b+b= 12+12=
2 4 5 8 1 equal groups. —— -
Adding calculations to model adding
two equal groups.
[
| | w (\ Pictures and icons that encourage children to
see concept of doubling as adding two equal

l
D
| \ Physical and real groups.
r | life examples that
Double 1 encourage children
to see concept of

doubling as adding
two equal groups.

24



Multiplication- Year 1

Vocabulary: groups of, lots of, times, array, altogether, multiply

Abstract

Objective and Strategy

Concrete

Pictorial

Doubling

Use practical activities using manipulatives
including cubes and Numicon to demonstrate
doubling.

/ + =
double 415 3
Axl=8 + =

Draw pictures to show how to double numbers.

Double 4 is 8

i oo
O |:||:|

16 Partition each number
and then double each
/ \ part before recombining
10 6 it back together.
I il I nz

20 12

Counting in multiples

Count in multiples
supported by
concrete objects
in equal groups.

“—-—-
ko

Use a number line or pictures to continue
support in counting multiples.

Count in multiples of a number aloud.

Write sequences with multiples of numbers.

2,4,6,8,10

5, 10, 15, 20, 25, 30

Repeated addition

Use different objects to add equal groups.

Fee e

Trere are ] platss [ach plals has 7 da Seouls on How mamy beacrs as hers?

Z aid T add 2 equss B

S5+5+5=15

Write addition sentences to describe objects and
pictures.

4433

2+2+2+2+2=10

25



Multiplication- Year 1

Vocabulary: groups of, lots of, times, array, altogether, multiply

Objective and Strategy Concrete Pictorial Abstract
Repeated addition Use pictorial including number lines to solve
problems.

(continued)
Mhere are 3 sweets in one bag.

How many sweets are in 5 bags

altogether?
3+3+3+3+3
- - [ ] e -15
- -
- - - - - -
L ] L ] L ]

Understanding arrays | Use objects laid out in arrays to find the answers
to 2 lots of 5, 3 lots of 2 etc.

3x2=6

2x5=10

26



Multiplication- Year 2

Vocabulary: Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative.

Objective and Strategy

Concrete

Pictorial

Abstract

Counting in multiples
of2,3,4,5,10 from0
(repeated addition)

Count the groups as children are skip counting.
Children may use their fingers as they are skip
counting. Use bar models.

5+45+5+5+5+5+5+5=40

Number lines, counting sticks and bar models
should be use to show representation of counting
in multiples.

Count in multiples of a number aloud.
Write sequences with multiples of numbers.
0,2,4,6,8,10

0,3,6912,15
0, 5, 10, 15, 20, 25, 30

4 x 3 =

Multiplication is
commutative

Create arrays using counters, cubes and Numicon.

Pupils should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of the
multiplication does not affect the answer.

Use representations of arrays to show different
calculations and explore commutatively.

0\/0\/0\/C
3, %:g:@
O/\O/\O/\O

«TTT»

12=3x4

Use an array to write
multiplication sentences and
reinforce repeated addition

00000
00000
00000

5+5+5=15
3+3+43+43+3=15

5x3=15
3x5=15

12=4x3
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Multiplication- Year 2

Vocabulary: Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative.

Objective and Strategy Concrete Pictorial Abstract

Using the Inverse Show all 8 related fact family sentences:

This should be taught

alongside division, so

pupils learn how they

work alongside each
other.

e o X X

000 ANSRAMNNLDL

e X X 0o o non
NANBRANDIOOO®

-
ra

AN OWOWOOWOWRN
I
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Multiplication- Year 2

Vocabulary: Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative.

Objective and Strategy Concrete Pictorial Abstract

Using the Inverse Show all 8 related fact family sentences:

This should be taught

alongside division, so

pupils learn how they

work alongside each
other.

e o X X

000 ANSRAMNNLDL

e X X 0o o non
NANBRANDIOOO®

-
ra

AN OWOWOOWOWRN
I
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Multiplication- Year 4

A® d

d V. \J J cpcdlcly dUu U - U cUuUd :.'l - d l:- U Uld YA
Vocabulary: rouso otso tlmes aréay ato et er multip y, multiblied by " repeated addition, sets of, edual 8roups, times as big as, commutative,
B uct, mu ¥scaeu inverse, derive

ro

UCt multiples of, scale
W Concrete Pictoriat stract
ective an trate ¥ oncrete ﬁlctorlal IA'BStraCt

I*!fIFPIY two- dlw_ f y...!dmnfanmresent—mefr—werk—wrth—plaee#alue HTOX 0
ult ep Jln r%‘lAJ’m_dl |st 3 —ina "dgg{}n&%?;ﬁpgea,% %lgmvrhﬁ@épsﬂ%e value || Start . |tl_1lmult|plymg by one dlglt numbers and
/a2 .one- ‘ 10 counters in a way that they understand. showi d.
’ | (3 (5 [R5 (= E + 5

By a one igit num
using f%rmaerltten

GricF x\ethod

They can draw the counters using colours to show

THRYSRAEINO TN COH IS B R caIRNES fpdfiow || TO X!

diffIFESTERS BMAYRES HoWSIHLTE IR IFY S I Een Y|t n nl 2 Al
ol dlfferentcolumnstoBlé?mhelrthmkmgasshown JIRE 1 = 5§ & ﬂ

|

of a number We are multiplying by 4 so we need 4 rows.

res mgdto the below
?or F ec p Mave on to place value counters to show how we are finding groups 13 F '-Lq x d =7z

|
Children to xl ! 1:':'l E! the

from year igits
answer. 5 3 D|l 4 |

| Codemens

® @ )
Solving pl'g'blems K 4x126

Children to add up each column to find the
answer.

n lu ln mISSI |
IVfu&hB IB%rs r ) how how we
t

Fill each row with 126
H
@ e ® -

e

Add up each column, starting with the cnes making any exchanges . .
needed Bar model are used to explore missing numbers.

@ © ) 1230
® OO0
b= e ones
r oM (0]
oM (0.0)
T Then you have your answer. Calculation
k
t (@
¢ (e
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Multiplication- Year 4

Vocabulary: Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative,
product, multiples of, scale up, inverse, derive

Objective and Strategy Concrete Pictorial Abstract
Column Multiplication | Children can continue to be supported by place The grid method may be used to show how this
value counters at the stage of multiplication. This relates to a formal written method: (2 4 x €=
initially done where there is no regrouping. o~ 5
x 100 20 4
dreds X 5
LT It is important 70 )
1k at this stage . (% ¥5
i that they '_ 00 (w9
s+ always multiply 5 0 O geurs)
‘ “Z | theones first. 6 20
I 1 ','f‘ This may lead to
The corresponding long multiplication is X 5 a compact
modelled alongside: Bar modelling and number line can support ¢ 1) 0 method.
learners when solving problems with =2 L
Model | Caleulation multiplication alongside the formal written
methods.
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Multiplication- Year 5

Vocabulary: Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,
multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed

Objective and Strategy Concrete Pictorial Abstract

Multiply numbers up See Year 4 327

to 4-digits by a one- *» |300 20 |7 - 4
4 | 1200 |80 | 28 LS

digit number using the

format written 28
method, including long 80
multiplication for 2- 1200 \
digit numbers 1308
327
Column multiplication I
.. This may lead to a
for 3 and 4 digits x 1 compact method. | 30 8
digit oz
Column multiplication Manipulatives may still be used with the Moving forward, multiply by a 2-digit number
(long multiplication) corresponding long mul.tiplication modelled showing the different rows within the grid method. 2 4 24 x 6 on the first row.
alongside. - AEE[-
L L x 1 b6=3%49 4 'T-:W (6 x 4 = 24, carrying the 2 for
Model | Calculation the 20, then 6 x 2)
TR &l Zh 0
: | | % Dl g E E 24 x 10 on the second row.
ojlr 00 - { Show multiplying by 10 by
b |V 20| L 9 | - putting zero in the units first.
| 23 4
- | &

Z O I (1234 x8)
I |_.1=l O (1234 = 10}
| 9,74 4
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Multiplication- Year 6

Vocabulary: Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,
multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed

Objective and Strategy Concrete Pictorial Abstract

Multiply multi-digit See Year 5 See Year 5 See Year 5
numbers up to 4 digits
by a 2-digit number
using the formal
written method of
long multiplication.

Multiply decimal up to Remind children that the single digit belongs in
the ones column. Line up the decimal points in

2 decimal place by a the question and the answer.

single digit

319

x 8
2552

b T
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Division: Mental Calculations

These are a selection of mental calculation strategies:

Doubling and halving
Knowing that halving is dividing by 2.

Deriving and recalling division facts
Tables should be taught every day from Year 1 onwards, either as part of the mental oral starter, games or other times as appropriate within the day.

Year 1: 2, 5 and 10 times table

Year 2: 2, 3, 5 and 10 times table

Year 3: 2, 3,4, 5, 6 and 10 times table

Year 4 Derive and recall all multiplication facts up to 12 x 12

Years 5 & 6 Derive and recall quickly all multiplication facts up to 12 x 12

Using and applying division facts

Children should be able to utilise their tables knowledge to derive other facts.
e.g. If I know 3 x7 =21, what else do | know?

30x7=210,300x 7 =2100,3000x 7=21000,0.3x7 =2.1etc.

Dividing by 10 or 100
Knowing that the effect of dividing by 10 is a shift in the digits one place to the right.
Knowing that the effect of dividing by 100 is a shift in the digits two places to the right.

Use of factors
378 +21 378+3=126 378+21=18
126 +7=18

Use related facts
Giventhat1.4x1.1=1.54
Whatis 1.54+1.4,0r 1.54 + 1.17?

MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TO BE USED. THEY ARE NOT REPLACED BY WRITTEN METHODS
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Division: Written Calculations

halving a quantity of
objects.

¢ Sharing a quantity
of objects.

Children have the opportunity to physically cut
objects, food or shapes in half.

Counting and other maths
resources for children to
share into two equal groups.

Use visual supports such as
halving mats and part
whole, with the physical
objects and resources that
can be manipulated.

Counting and other maths
p 1! . resources for children to
o . explore sharing between 3
or more.

Pictures and icons that encourage children to
see concept of halving in relation to addition and
subtraction knowledge. i.e. knowing that 4 is
made up of 2 groups of 2, so half of 4 is 2.

G oo Fodio 9,959 4%, @

Bar model with pictures or icons to support
understanding of finding 2 equal parts of a
number, to further understand how two halves
make a whole.

Y
-

Fue Py oo
. ‘ ‘ an . .
~—~— Pictures for children to

—
. { ' o create and visualise 3 or

;' = more equal groups.
t

*{b#

-
'

Division- EYFS
Objectives Concrete Pictorial Abstract
-Solve problems
including halving and et Bl ol 2O lads
sharing. R | o q
¢ Halving a whole, " ‘ I kl \ ‘ : 2 m 10




Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array

Objective and Strategy Concrete Pictorial Abstract

Division as sharing

(sharing objects into
@ .6
groups)

Share 9 buns between three people.

B e | 33 33
0 3¢ ¥

F Children use pictures or shapes to share guantities.

8:2=4 |
Children use bar modelling to show and support
I have 10 cubes; can you share them equally into understanding.
2 groups?

.ll‘lll ‘ll.l'.l

12+4=3
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Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left

over
Objective and Strategy Concrete Pictorial Abstract
Division as grouping Divide quantities into equal groups. Use a number line to show jumps in groups. The
number of jumps equal the number of groups. 28+7=4

Use cubes, counters, objects or place value
counters to aid understanding.
1 2 32 4 5 8 T B & 10 11 12

o
— ettt Divide 28 into 7 groups. How many are in

096 +3=32 — .
3 3 3 3 each group?
ce e Je | -
0® @ O. Think of the bar as a whole. Split it into the number
of groups you are dividing by and work out how

many would be within each group.

.....I LA L LA L L L L) _.7.......... .....‘.....
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over, product

Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left

Objective and Strategy

Concrete

Pictorial

Abstract

Division as grouping

Use cubes, counters, objects or place value
counters to aid understanding.

24 divided into groups of 6 = 4

86 +3 =232
ce Se Je

® o Je
°® @® o

Continue to use bar modelling to aid solving
division problems.

How many groups of 6 in
247

24-6=4

Division with arrays

L

Link division to multiplication by creating an array
and thinking about the number sentences that
can be created.

5x3=15
3x5=15

E.g. 15:3=5
15:5=3

Draw an array and use lines to split the array into
groups to make multiplication and division
sentences.

000
elele
elele

O
&
O

GO0

Find the inverse of multiplication and division
sentences by creating eight linking number
sentences.

7x4=28
4x7=28
28+7=4
28+4=7
28=7x4
28=4x7
4=28+7
7=28+4




Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left
over, product

Objective and Strategy Concrete Pictorial Abstract

Divide 2-digit numbers | Evausesa place value grid and part-whole model to solve 66+ 3 See part-whole model
by a 1-digit number by O

partitioning into tens e

and ones using a place

value grid

Divide numbers that Ron uses place value counters to divide 42 into three equal groups. | Aninie w=sas a similar method 1o divide 42 by 3 9 + 8

96 -4
96 +3
96 + 6
@ e Compare the statements using <, > or =

involve exchanging He shares the tens first

and exchanges the

between the tens and ramaining tan for ones

ones. The answers do

™ = o Then he shares
not have remainders E"OO] [\)00} [\-300] the ones

00 00 00 2+3mid Children may use pictorial representation for the
place value counters, alongside the part-whole
odel. a8+4( ) 36+3
Children use their times-tables to partition the 52+ 4 O 42+ 3

number into multiples of the divisor.
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Division- Year 3

Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left
over, product

Objective and Strategy Concrete Pictorial Abstract
Division with a 14+3= Jump forward in equal jumps on a number line then | Complete written division and show the
. Divide objects between groups and see how much is leftover | see how many more you need to jump to find a remainder usingr.
remainder .
remainder.
29 + 8 = 3 REMAINDER
t ot 1
/ N N h drdend  dnmor quotient e
] 4 % PR E
' Draw dots and group them to divide an amount and
clearly shows a remainder.

Moving on to:

[ ]
-
e ol
Uiz place value counters o wark oul 94 + 4
[ wou needd to exchange any bans for ones ¥

|5 there & rermaindar?

Use bar models to show division with remainders.
. C:;..-'\\...\.." un ! "
"-: |'_"_:| . L™ 'n ﬂ

7
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over, product, division facts, inverse, derive

Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left

Start with the biggest place value, we are
sharing 40 into three groups. We can put 1

® 0@

®©

We exchange this ten for ten ones and then
share the ones equally among the groups.

)
()
*)
We look how much in 1 group so the answer
514

ten in each group and we have 1 ten left over,

Objective and Strategy Concrete Pictorial Abstract
Divide up to 3-digit 9%6+3 Tens Units Students can continue to use drawn diagrams with Begin with divisions that divide equally with no
. . dots or circles to help them divide numbers into remainder.
numbers by 1-digit 3 2
equal groups.
Short Division 8 g g : : - | 19 y Sy
3 / \
3 i
000 ee OO\//O0OYOO 4] 76 [ M
Use place value counters to divide using the O O O O O O
bus stop method alongside Children should be aware that a 0 is used to keep
e ©0e ey place value, if the number is not divisible.
Encourage them to move towards counting in
multiples to divide more efficiently.
093
42+ 3= |+

8Ty

Move onto divisions with a remainder.

8 6 r 2
3

5/4 3 2
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Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left
over, product, division facts, inverse, derive, formal written method

Objective and Strategy Concrete Pictorial Abstract

Divide at least 4-digit See Year 4 Students can continue to use drawn diagrams with
dots or circles to help them divide numbers into

equal groups. 0 6 G 3 r 5
Interpret remainders

8 5 - 50 1
appropriately for the /O O O O O C)\ ) 3 q
context O O O O O O Finally move into decimal places to divide the

total accurately.

numbers by 1-digit.

Short Division

Encourage them to move towards counting in 1 4
multiples to divide more efficiently.
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Division- Year 6

Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left
over, product, division facts, inverse, derive, formal written method

Objective and Strategy Abstract
Long Division Step 1- A remainder in the ones
h1a
041R1
4) 1865

4 does not go into 1 (hundred). So combine the 1 hundred with the & tens (160)

4 goes into 16 four times
4 goes into 5 once, leaving a remainder of 1

thht o
0400RT
8)3z207
8 does not go into 3 of the thousands. 5o combine the 3 thousands with the 2 hundreds (3 200)
htao
8 goes into 32 four times (3,200 - B = 400) 061
& goes nbo 0 zero bmes (lens)
8 goes into 7 zero times, and leaves a remainder of 7 4724 7
-4
d

‘When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4, wnile thal four under the 7, and subract This finds
us the remainder of 3

Check: 4 = 61 + 3 = 247

th hto
0402
4)1608
-8

3

‘When dividing the ones, 4 goes inlo 5 two limes. Mulliply 2 = 4 = 8_ write thal eight under the 8, and subracl. This
linds ws the remainder ol 1

Check 4 » 402 « 1= 1 609
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Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left

over, product, division facts, inverse, derive, formal written method

Objective and Strategy

Abstract

Long Division

Step 1- A remainder in the tens

3. Drop down the next digit.

1. Divide. 2. Multiply & subtract.
1o lo I o
2 2 29
2)58 2)58 2)58
-4 -4
1 18

Two goes into 5 two times, or 5 tens
= 2 = 2 whole tens — bul there is a
remainderl

To find it, multiply 2 = 2 = 4 write that
4 under the five, and subtract to find

the remainder of 1 ten

Next, drop down the B of the ones
next to the leftover 1 ten. You
combine the remainder ten with 8
ones, and get 18.

3. Drop down the next digit.

1. Divide. 2. Multiply & subtract.

t o t o I o
28 29 29
2)58 2)58 2)58

-4 -4 -4
18 18 18
-18 .18
0 0

Divide 2 into 18. Place 9 into the
guotient

Multiply 9 = 2 = 18, write that 18
under the 18, and subtract

The division Is over since there are
no more digits in the dividend. The
quotient is 29,
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Division- Year 6

Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left
over, product, division facts, inverse, derive, formal written method

Objective and Strategy Abstract

Long Division

Step 1- A remainder in any of the place values

Two goes into 2 one time, or 2
hundreds + 2 = 1 hundred

Muttiply 1 x 2 = 2 write that 2 under
the two, and subtract to find the
remainder of zero

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
hte hto 1
1 1 18
20278 2 78 2)218
=2 =21
0 o7

Next, drop down the 7 of the tens
next to the zero

Divide 2 into 7. Place 3 into the
quotient

Multiply 3 x 2 = §_write that § under
the 7, and subtract to find the
remainder of 1 ten

Divide Multiply & subtract. Drop down the next digit.
hto hto Rto
13 13 13
2)278 2)278 21278
=2 =2 =2
07 07 07
Eis -
1 18

Next, drop down the S of the ones
next to the 1 leflover ten

Divide 2 into 18. Place 8 into the
quotient

Muttiply & x 2 « 18, write that 18
under the 15, and subtract 1o find the
remainder of zero

1. Divide. 2. Muitiply & subtract. 3. Drop down the next digit.
hto hto hteo
138 139 139
2)278 21278 27278
=2 =2 =2
07 07 a7
-6 - 6 - 6
18 18 18
18 =18
0

There are no more digits to drop
down. The quotiant is 138




Representing Manipulatives

Dienes/Base 10

Children can record calculations using their own drawings of Base 10 equipment (as slanted lines for the tens rods and dots for the ones blocks).
Year 2 Examples:

34+23=

With exchange:
exchanged 10

28 +36=
LA o £z
PP PS o o will become Py R 1 )
o 00 o ® o I N 7 ]
s028+36=64
[ ]
It is important that children circle the remaining tens and units/ones after exchange to identify the ®

amount remaining.

This method can also be used with adding three digit numbers, e.g. 122 + 217 using a square as the

representation of 100 (a cube would be used for a representation of 1000).
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Place Value Counters

Children can record calculations using their drawings of place value counters as coloured dots (see below):

Ones =red

Tens = yellow
Hundreds = green
Thousands = blue

®O®® oo o OO
o ioo 10

Examples:

Write the number represented in the place value grid

Put <, > or = in the circles to make the statement correct.

100s | 10s 1s 100s | 10s 1s 100s | 10s 1s Hundreds Tens Ones
o 00 ee O, 00 @ coC |@ [ ]

o
g
@ o

OO0 00
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Resources List

Resources required to support the CPA approach (depending on the year group) for this calculation policy:

. Ten frames

. Straws/pipe cleaners

. Bead strings (to 20 and 100)
. Base 10/Dienes

. Place value grids

. Number lines

. Two-coloured counters

. Part-whole templates

. Place value counters (KS2)
10. Multi-link cubes

OO NOUVIEA, WNR
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