Addition Strategies

Key language: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’.

Year | Relevant Objectives Strategy Concrete Representations Pictorial Representations Abstract/Written/Mental

Group Representations

R Finds the total number of Combining Combining two parts to make a whole (use other Chillcéren'to reﬁres;nt the cu:eshuiing dgtsl ?r crosses. They 44 3_: 7 ‘
items in two groups by two parts to resources too e.g. eggs, shells, teddy bears, cars). could put each part on a part whole model too. Four is a part, 3 is a part and the whole
counting all of them. make a ° 5 seven.

whole: part .‘ e ‘ o

Children count reliably with whole ‘ g e 0
numbers from one to 20, model
place them in order and say I e
which number is one more aw ° °
or one less than a given
number. Using quantities Starting at A bar model which encourages the children to count on, Tha abstractrimbetiine:
and objects, they add and the bigger Counting on using number lines using cubes or Numicon. rather than count all Whatis 2 more than:47
subiact wo sngle-digt | number and o b b i
numbers and count on or counting _'_'_._ q- Vi .
back to find the answer. on- using 0123456783 1

and sharing. and number . ~ 5 6

lines

They solve problems, cubes, o B ) B ‘
including doubling, halving numicon j k 7




Year
Group

Relevant Objectives

Represent and use number
bonds and related
subtraction facts within 20

Add and subtract one-digit
and two-digit numbers to
20, including zero

Read, write and interpret
mathematical statements
involving addition (+),
subtraction (-) and equals
(=) signs

Solve one-step problems
that involve addition and
subtraction, using concrete
objects and pictorial
representations, and
missing number problems
such as

7=%-9

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental
Representations

Combining Children represent the numicon using dots or crosses. They
two parts to put each part on a part-whole model
make a /}?\ Alhie. 5 using the namicoms tr woTk out tha Children use part-whole models to work out and record
= ) LSS At AL 1t whote mo issi bers and totals
whole: part 0 % o eussng r i this part whate, model missing num
whol B B —
model. 0= 7+3 4+6 _ 2 9
1o - 7
20= 1 * 9
i Children to draw the ten frame and counters/cubes. ;
Regrouping Regrouping to make 10; using ten frames and gfhg:[‘?l; Edgevemp an understanding
to make 10 counters/cubes or using Numicon. he
using ten 615 00000 61
frame NOCOOROOoO0 ® [ [ [ | -
® mCFIEEE ™
6+5=0+4
Starting at A bar model which encourages the children to count on, -
the biggger Counting on using number lines using cubes or Numicon. rather than count all. wﬁa??ssgiﬁ;?:mgir:’?e.
number and What is the sum of 2 and 4?
. What is the total of 4 and 2?
counting q_ ] 442
on- using 012385678494 %
cubes, v _— 1
numicon 7
mammeer | [0y B 5 &

lines

20




Year
Group

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental
Representations

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

Add and subtract numbers
using concrete objects,
pictorial representations,
and mentally, including:
* a two-digit number and
ones

* a two-digit number and
tens

* two two-digit numbers
* adding three one-digit
numbers

Solve problems with
addition and subtraction:
* using concrete objects
and pictorial
representations, including
those involving numbers,
quantities and measures
* applying their increasing
knowledge of mental and
written methods

Adding Lock for the bend 1o 10 first 5[5
three single _
digits 4 « 2 * 6 = = 8 + 5 + 2
17
-
j l ﬂ Children represent using a part-whole models, 8 + 5 + 2 =
identifying bonds to 10 to support
U f b TO + TO using base 10. Continue to develop . .
1;et: ase understanding of partitioning and place value. Chidlren to represent the base 10 in a place value chart. Introduction to column addition
36+ 25 =
combine * 2wt =
two 15 / ‘b / "
°
numbers: @ = '
partitioning 20+ 10= GO
tens and ﬁ Gl f__l—*
ones to add o0 ® w1
1 ol - .
Use of base To complete calculations pesented in a
10 tO. 10 range of ways mentally by adding 10 and
combine Q) - adjusting:
two
=2
numbers:  SEESEESSES) %7 47 L3 R
adding 10 = — k 11+27=?
and 37+11= 37+10=47 47+1=48 a7 + 11 =48 2=9+45
adjustin
justing 78=?+9
llJ;‘: of base m To complete calculations pesented in a
comcl’aine o ‘,m 46 + 7 _ range of ways mentally by briding through
two m z - ten:
numbers: = =R 5§ - 3 36+8=?
bridging . 4 4+27=?
through 10 Use numicon on a number track to s
show how to bridge through ten by 46 50 53 '_,_ 12 +32
?=47 +9

partitioning and recombining ones.




Year
Group

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Chidren to represent the counters in a place value chart,
circling when they make an exchange.

1 100s | (0s | Is

Abstract/Written/Mental

Representations

Add and subtract numbers Place value
mentally, including: counters
* a three-digit number and leading to
ones
* 3 three-digit number and C°'{""“” Use of place value counters to add HTO + TO, HTO +
tens addition HTO etc. When there are 10 ones in the 1s column- we
" . exchange for 1 ten, when there are 10 tens in the 10s
a three-digit number and
column- we exchange for 1 hundred.
hundreds
Add and subtract numbers with e 13
up to three digits, using formal -1 — 000
written methods of columnar 0000 00
" X 00 o 7/ 60
addition and subtraction q GO
L 0]38
Solve problems, including 6 1 \'1/
missing number problems,
using number facts, place
value, and more complex
addition and subtraction
Add and subtract fractions Part whole
with the same denominator models
within one whole leading to
(g2, 3_¢) addition of
T 7 numerators

Children draw part-whole models to
support addition of numerators

Add the numerators together to create
a proper fraction. The denominator
stays the same.




Year
Group

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Apply this Y3 strategy to THTO

Abstract/Written/Mental
Representations

Apply this strategy to adding four
digit numbers

243

+368
611

11

Add and subtract numbers Place value
with up to 4 digits using the counters
formal written methods of leading to Apply this Y3 strategy to THTO
columnar addition and column
subtraction where addition
appropriate m 10! 18
(- 000 | 000

Solve addition and annn | 00
subtraction two-step coe Q\ oo /|90
problems in contexts, - , 88
deciding which operations 6 1 \1/
and methods to use and
why
Add and subtract Part whole
fractions with the same models
denominator beyond a leading to
whole addition of

numerators

Draw diagrams to add fractions beyond
one with the same denominator

G .11
8 8

8

Add the numerators together to create
a proper or improper fraction. The
denominator stays the same.




Year
Group

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental
Representations

Add and subtract numbers Place value
mentally with increasingly counters Apply this strategy to more than four | Apply this strategy to more than four .
large numbers leading to digits, including decimals (tenths digits, including decimals (tenths Apdp-IY th'_s‘ s:radt.egydto .morle than If1our
Add and subtract whole colu.n:m hundredths) hundredths) igits, including decimals (tenths
numbers with more than 4 addition hundredths)
digits, including using formal
written methods (columnar 100s 10s 1s 1= 298 6lyl2(2ls|a
addition and subtraction) Y ; > | 000 +131p i lslal [z 7:4 +171ulo lelel7
N ) : 00 48 1.0 1 67,21111%/814/912/0
Solve addition and subtraction 000 b 00 ' : l
multi-step problems in Q0 Children must remember
contexts, deciding which °\J ‘ mﬁlm::cnllemp:aoe.
operations and methods to use 6 1 1
and why
Add and subtract fractions Part whole
with the same denominator models 11 3
and multiples of the same leading to sS=—=T = 1—
number addition 8 8 8 8
= = . L Add the numerators together to create an improper
Use equal sized lego pieces to add fractions within fraction and convert to a mixed number (see
. a'nd beyomfl one who!e. . . . . below). The denominator stays the same.
For fractions with denominators which are multiples Draw diagrams to add fractions beyond one with For fractions with denominators which are multiples
of the same number, children should use their . the same d.e nomlnatqr. . of the same number, children should use their
knowledge of equivalent fractions to ensure common For fractions with denommgtors which are multl'ples knowledge of equivalent fractions to ensure common
denominators before using this method. of the same number, children should use their denominators before using this method
knowledge of equivalent fractions to ensure common :
denominators before using this method.
Recognise mixed numbers Converting Step one: Convert any mixed numbers
and improper fractions and mixed Step one: Convert any mixed numbers to improper fractions by multiplying
convert from one form to numbers to . . . . .
the other and write improper to improper fractions using physical Step one: Convert anv mixed numbers the whole by the denominator and
mathematical statements fractions bar models, cubes or lego P ) Y adding the numerator.

>1 as a mixed number
(eg. 2422842

Wiwad | Step T Tep 7 p
Numbar | Oraw the 0

to improper fractions by drawing
diagrams

[ [ )

Multiply the denominator and +,,"i
the whole number 3 ..)

4

over
Add that answer to the ,
numerator

Put that answer over
the denominator
."

Improper fraction is




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental

Group

Representations
Perform mental Place value Apply this Y3 strategy to more than Apply this Y3 strategy to more than Apply this strategy to adding more
calculations, including | counters four digits four digits than four digit numbers
ith mixed tions leading to e
with mixed opera column
and large numbers addition 100s | 10s 1s +368
Y 000 | 000 611
Solve addition and o 00 11
. . -1.T.] 5" ~/| 00
subtraction multi-step o\_/ 00
problems in contexts, N LI3160412]] 398! [6]4]2]2:5]3
deciding which 6 1 ! + 3k LaS A 412 [Fobei | +17 112 16,67
. 5[8]110]1 el7.2]1 [3]8]g[9]2]0
operations and Tt i ;
methods to use and o keopthe decmar
Why point in the same place.
Add and subtract Part whole 6 5 _
fractions with models 8 "8 °
different leading to
! addition

denominators and
mixed numbers, using
the concept of
equivalent fractions

Use equal sized lego pieces to add fractions within
and beyond one whole.

For fractions with denominators which are multiples
of the same number, children should use their
knowledge of equivalent fractions to ensure common
denominators before using this method.

Draw diagrams to add fractions beyond one with
the same denominator.

For fractions with denominators which are multiples
of the same number, children should use their
knowledge of equivalent fractions to ensure common
denominators before using this method.

=£=11

8 8 8 8

Add the numerators together to create an improper
fraction and convert to a mixed number (see Y5).
The denominator stays the same.

For fractions with denominators which are multiples
of the same number, children should use their
knowledge of equivalent fractions to ensure common
denominators before using this method.




Subtraction Strategies

Key language: take away, less than, the difference, subtract, minus, fewer, decrease.

Year Relevant Objectives | Strategy Concrete Representations Pictorial Representations Abstract/Written/Mental
Group Representations
R Uses the language of ‘more’ 4-35=
and ‘fewer’ to compare two Physically taking away and removing objects from a whole Children to draw the concrete resources they are using
. p (ten frames, Numicon, cubes and other items such as and cross out the correct amount. The bar model can == _ 4-3
sets of objects. Baaribags could beiusad). also be used. -
Children count reliably with 4-3=1 4

. &
numbers from one to 20, aw:/k::\ges/ a G&O ':' | !
plrafcehthemkin qrder and say part whole . . . Bt - o
which number is one more R,
or one less than a given model ' . . s
number. Using quantities : \
and objects, they add and .‘.’ — ‘ x l
subtract two single-digit =
numbers and count on or

back to find the answer. Counting back (using number lines or number tracks) Children to represent the calculation
They solve problems children start with 6 and count back 2. on a number line or number track and
including doubling h'alving Bl Children to represent what they see pictorially e.g. show their jumps. Encourage children
. ’ N to use an empty number line
and sharing. ) =
& Counting C I i
back in Y | = ; Dj

ones using [2]2]s]a]s]s[7]s]s]m]

a number \0123'05678(\‘0
line ”.. — 1 { .

4 6

&
3}
o«
=0
o0
=8




Relevant Objectives | Strategy

Represent and use number
bonds and related
subtraction facts within 20

Add and subtract one-digit
and two-digit numbers to
20, including zero

Read, write and interpret
mathematical statements
involving addition (+),
subtraction (-) and equals
(=) signs

Solve one-step problems
that involve addition and
subtraction, using concrete
objects and pictorial
representations, and
missing number problems
suchas7=+*-9

Concrete Representations

Counting back (using number lines or number tracks)

Pictorial Representations

Abstract/Written/Mental
Representations

Eoulz‘_ting children start with 6 and count back 2. Children tbO relpresent thebcealfUlann d
ack in ones z = on a number line or number track an
using a G Children to represent what they see pictorially e.g. show their jumps. Encourage children
number line ii n lﬁ Ii iﬁ lﬁ ; : to use an empty number line
el | (1T
—. H
1{2‘3]4|5|s‘7‘s]9]10‘ T
0123L567891
e L{2|3f4]s |e[7{3[1]
B %" €
Partitioning Children to show how they can make
to bridge 10 iHevmi
Children to present the ten frame pictorially and discuss 10 b}r pa FTITIDI"III"IE the subtrahend.
what they did to make 10.
Making 10 using ten frames.
14-5=9
(303030303 =4 = / / i
e[| SeSee oo
18
([T T 1] AV Avs 4 1
14 -4=10
10-1=9
Part-whole _ ) ) v o Children to draw the cubes/other concrete objects which Find the difference between 8 and 5.
connections: | finding the difference (using cubes, Numicon or Cuisenaire they have used or use the bar model to illustrate what
o : rods, other objects can also be used). they need to calculate.
:Tf?ler:g::ee Calculate the difference between 8 and 5. OOO o OOOO 8 - 5‘ the difference is
"
L I
9-6=8-5=7 - 4 have the same
fdaes— [
? | 5 c-—1——b




Year

Pictorial Representations

Abstract/Written/Mental

Group
2 Recall and use addition and
subtraction facts to 20
fluently, and derive and use
related facts up to 100

Add and subtract numbers
using concrete objects,
pictorial representations,
and mentally, including:
* a two-digit number and
ones

* a two-digit number and
tens

* two two-digit numbers
* adding three one-digit
numbers

Solve problems with
addition and subtraction:
* using concrete objects
and pictorial
representations, including
those involving numbers,
quantities and measures
* applying their increasing
knowledge of mental and
written methods

Relevant Objectives | Strategy Concrete Representations

Representations

Children to represent the calculation

Cou.nting Counting back (using number lines or number tracks) | Children to represent what they see pictorially e.g. aha Riber s Sr R e F trackabd
back in ones children start with 6 and count back 2. show their jumps. Encourage children
using a to use an empty number line

number line 6-2=4

e 90 99 012345678910

{
}1|2]3]4|5|6’7‘8|9|10|
4 6

Part-whole Children to draw the cubes/other concrete objects which Find the difference between 8 and 5.

connections:

Finding the difference (using cubes, Numicon or Cuisenaire
rods, other objects can also be used).

they have used or use the bar model to illustrate what
they need to calculate.

:?f?::z::: Calculate the difference between 8 and 5. 0000 00O 8 - 5, the difference is D
o B
§9-6=8-5=7 - 4 have the same
faaes— [
7 e 5 .
Partitioning CI;ildren t;:: present the ten frame pictorially and discuss Children to show how they can make
to bridge 10 T what they did to make 10. 10 by partitioning the subtrahend.
14-5
P[e[e[e[9] -4 A 7 14 /i= 9
0[0/000/ _Fo[0/0[®___[@0@00e LA
ee/e/®] | CICICICI0] 9098 | VAVaVaVa
HEEEN
14 -4=10
10-1=9
;Jgiv?:hb::z 4Cgh;'mmeﬂ10d using base 10. Children to represent the base 10 pictorially. Children calculate 48-7 by recognising
without 10s 1s 10s 1s [0s that they can subtract in ones without
exchange R needing to exchange.

(

87=1
48-7=41

Column method using base 10 and having to exchange.
41 - 26

10s | 1s 10s | 1s Is

10s
e IR

Represent the base 10 pictorially, remembering to show
the exchange.

Children can calculate 41 - 26 by
recognising that they can exchange a
ten for ones to help their subtraction




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental

Group

Representations

Add and subtract numbers Column ggf‘mgg'uemod using place value counters. Represebrg _thetpla%e valuﬁ icla']untirs pictorri\ally;ecj Formal colum method. Children must
mentally, including: method e e B remembering fo show what hias been exchangec: | jnderstand what has happened when
, & three-digit number and ones | with °e ©000| |© 9999 they have crossed out digits.
* a three-digit number and tens regrouping §<§88
* a three-digit number and
hundreds 100s | 10s 1s % 1
o [ooojgges 234
Add and subtract numbers
with up to three digits, using 1 4 6
formal written methods of = 88
columnar addition and - -
subtraction 6
Solve problems, including
missing number problems,
using number facts, place
value, and more complex
addition and subtraction
Add and subtract fractions Part whole
with the same denominator models
within one whole leading to N
(eg z,:_t¢) subtraction :
v 7 of 3
numerators +

Children draw part-whole models to
support subtraction of numerators

o220

Subtract the numerators: the
denominator stays the same.




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental

Group

Representations
Add and subtract numbers | Column Apply this method to four digit Apply this method to four digit Apply this method to four digit
with up tq 4 digits using the method.wnh numbers numbers numbers
formal written methods of regrouping
columnar addition and )
subtraction where S It (kg et ke nol s _ Formal colum method. Children must
appropriate 00s] 105 | & 00sT 10s T 15 Represebr: the plaie valurf c%untirs pictor;]ally:ed understand what has happened when
1) cooo| [ 9992 remembering to show what has been exchanged. they have crossed out digits.
9900
Solve addition and ) 1
100s| 10s | s
subtraction two-step ) o&‘ 2% 4
problems in contexts,
deciding which operations p p) 6
and methods to use and - 88
Add and subtract fractions Part whole =
with the same denominator models
leading to a
subtraction of 4
numerators )

Children draw part-whole models to
support subtraction of numerators

o220
T T a4

Subtract the numerators: the
denominator stays the same.




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental

Group

Apply this method to calculations
using more than four digit numbers

Represent the place value counters pictorially;
remembering to show what has been exchanged.

Representations
Apply this method to calculations
using more than four digit numbers

Formal colum method. Children must
understand what has happened when
they have crossed out digits.

234
- 88

b6

Add and subtract numbers Column Apply this method to calculations
mentally with increasingly method with using more than four digit numbers
large numbers regrouping

Add and subtract whole ggzm_rugg'leﬂ'lod using place value counters.
numbers with more than 4 100s] 10s | 1s 100s | 10s | 1s
digits, including using T o000l (O 2992
formal written methods 8899
(columnar addition and 00s] 105 | & )
subtraction) ) 000
Solve addition and p p) 6
subtraction multi-step

problems in contexts,

deciding which operations

and methods to use and

why

Add and subtract fractions Part whole

with the same denominator models

and multiples of the same leading to

number

subtraction

Use part whole lego models to model subtracting
fractions within and beyond one whole.

For fractions with denominators which are
multiples of the same number, children should use
their knowledge of equivalent fractions to ensure
common denominators before using this method.

Draw diagrams to add fractions beyond one with
the same denominator.

For fractions with denominators which are multiples
of the same number, children should use their
knowledge of equivalent fractions to ensure common
denominators before using this method.

7
1 3 : B

Subtract the numerators: the denominator stays the
same.

For fractions with denominators which are multiples
of the same number, children should use their
knowledge of equivalent fractions to ensure common
denominators before using this method.

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

(eg 242_-28_-4%)

Converting
mixed
numbers to
improper
fractions

Step one: Convert any mixed numbers to
improper fractions using physical bar

models, cubes or lego

ad [ Siap T

ep

Step one: Convert any mixed numbers to
improper fractions by drawing diagrams

( | &

Step one: Convert any mixed numbers to
improper fractions by multiplying the whole by
the denominator and adding the numerator.

Multiply the denominator and ")
the whole number .J

— ove
Add that answer to the ",

numerator X / I

Put that answer over
the denominator

Improper fraction is




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Written/Mental

Group

Representations
y this method to calculations y this method to calculations y this method to calculations
Perform mental Column Apply th thod t Iculat Apply th thod t Iculat Apply th thod t Iculat
Ca,'cuc'iat'ons"c',“c'“d'”j I""'th method with | ,cina more than four digit numbers | using more than four digit numbers using more than four digit numbers
mixed operations and large | regrouping
numbers Col ) .
CONNL It liskig place valierol kierk Formal colum method. Children must
Solve addition and 00s] 10s | & 00sT 10s T & Represent _the place value counters pictorially; understand what has happened when
subtraction multi-step L 0000 [®© 2099 remermbenng to shaw what hias been exchanged. they have crossed out digits.
problems in contexts, 2000
deciding which operations 00s] 10s | 1
and methods to use and © 2800 2 4
why
1 4 6 8 8
Add and subtract fractions Part whole
with different models * - . . -
denominators and mixed leading to only if required/for differentiation

numbers, using the concept
of equivalent fractions

subtraction

Use part whole lego models to model subtracting
fractions within and beyond one whole.

For fractions with denominators which are
multiples of the same number, children should use
their knowledge of equivalent fractions to ensure
common denominators before using this method.

'3 2 1

a5 6 b

La

Draw diagrams to add fractions beyond one with
the same denominator.

For fractions with denominators which are multiples
of the same number, children should use their
knowledge of equivalent fractions to ensure common
denominators before using this method.

f— f— I
Subtract the numerators: the denominator stays the
same.
For fractions with denominators which are multiples
of the same number, children should use their

knowledge of equivalent fractions to ensure common
denominators before using this method.




Multiplication Strategies

Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups.

Year Relevant Objectives  Strategy Concrete Representations Pictorial Representations Abstract/Mental/Written
Representations
R Solve problems, including Doubling Use practical activities to show how Partition a
d;’“t_’"“g' halving and to double a Draw pictures to show how to double 16 number and
sharing. number. a number. / \ then double
Double 4 is 8 N, [, e
%2 X2
20 12 recombining it

D DDD I:l DDD back together.

double 4is &
4x1=8




Year
Group

Relevant Objectives

Count in multiples of twos,
fives and tens

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

Strategy

Concrete Representations

Pictorial Representations

Abstract/Mental/Written
Representations

Doubling Use practical activities to show how Partition a
to double a Draw pictures to show how to double 16 number and
number. a number. / \ then double
. - 10 6 each part
Double 4 is 8 | | P
x2 x2  before
20 12 recombining it
I:' D D I:l I:l D back together.
double 4is & D
4x1=8
Repeated Repeated grouping/repeated addition Children to represent the practical resources in a Z.4=12
addition of 3x4 picture and use a bar model.
equal groups 4+4+4
There are 3 equal groups, with 4 in each group. d+44+4=12

88 8 &8

Counting in
multiples: use
cubes,
Numicon and
other objects
in the
classroom

o
L €
7

NEOROEECEOE Count in multiples of a number aloud.
2l (22|23]|2¢|25|26|27| 28|29 30
31(32(33]3¢|35|36(37|38|39| 0
5 52 sal el sl o . . .
i 2] 4 3]s 67 069 70 Write sequences with multiples of
71(72|73|74|75|76|77|78(79| 80
Silsal9slos sB[oe o Iselsotoo numbers.
_‘i-:. .:::-I:I '{:':'Ilf = ..__'Ill-l'.lé "::{.‘I;T-G ”-l-\;" ___:\"-!-'i-ﬂ 2/ 4/ 6/ 81 10
h A da Boda B g

S o cmazelw e g mig 5,10, 15, 20, 25, 30
r W, e Ve,




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Mental/Written

Group

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

Calculate mathematical
statements for
multiplication and division
within the multiplication
tables and write them using
the multiplication (x),
division (+) and equals (=)
signs

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

Representations

Using number | Number lines to show repeated groups- Represent this pictorially alongside a number line eg: | Abstract number line showing three jumps
lines to show | 3x4 of four.
repeated
groups 3Ix4=12
Py -4 -4 o ¥ Q'
D e i e - ——r—r 3 ';i!_ - W\
e = e & e ”
Cuisenaire rods can be used too.

Arrays- Use arrays to illustrate commutativity counters and other | Chiildren to represent the arrays pictorially. | Children to be able to use an array to write a
showing gbjegf;i";m be used. range of calculations e.g.

commutative
multiplication

2 lots of 5

5 lots of 2

4 bchrrd

Lk

(w]elolole)
O0000

10=2x5
5x2=10
2+2+242+2=10
10=5+5




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Mental/Written

Group

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

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

Solve problems, including
missing number problems,
involving multiplication and
division, including positive
integer scaling problems
and correspondence
problems in which n objects
are connected to m objects

Use arrays to illustrate commutativity counters and other

Children to represent the arrays pictorially.

00000
O0000

Representations

Children to be able to use an array to write a
range of calculations eg,

0=2x5
5x2=10
2+2+242+2=10
10=5+5

Arrays !
objects can also be used.
2x5=5x2
N
2 lots of 5
Grid Method

Show the link with arrays to first introduce

the grid method.

4 rows

of 10
4 rows
of 3

Move on to using Base 10 to move towards a

more compact method.

X T u

I |
—
| E—
| I— | ]

4 rows of
13

Move on to place value counters to show
how we are finding groups of a number.We
are multiplying by 4 so we need 4 rows.

®

Fill each row with 126.

Calculations

4x126

Children can represent the work they have
done with place value counters in a way that
they understand.

They can draw the counters, using colours to
show different amounts or just use circles in
the different columns to show their thinking as
shown below.

Start with multiplying by one digit numbers and
showing the clear addition alongside the grid.

30 5
7 210 35

210 +35= 245

Moving forward, multiply by a 2 digit number
showing the different rows within the grid
method.

10 8
10 100 80
3 30 24

X 1000 | 300 40 2

10 | 10000 | 3000 | 400 20

8 8000 | 2400 | 320 16




© '
@ ) | 00000 ®  4x12%

10 ) 10

Add up each column, starting with the ones
making any exchanges needed.

]
©,0[0)0)
00)
00)

Then you have
your answer.

@6@% DEEGE ©

odd et




Year
Group

Relevant Objectives

Recall multiplication and
division facts for
multiplication tables up to
12x12

Use place value, known and
derived facts to multiply
and divide mentally,
including:

*multiplying by 0 and 1;
*dividing by 1;

*multiplying together three
numbers

Recognise and use factor
pairs and commutativity in
mental calculations

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

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

Strategy

Column
multiplication
introduced
with place
value
counters

Concrete Representations

Formal column method with place
value counters (base 10 can also be
used) 3x23

10s [ 1s

' 000
' Q00
000

Pictorial Representations

Children to represent the counters pictorially.

lOS ’s
00 |00C
00 00O
0O 000
6 9

Bar modelling and number lines can support
learners when solving problems with
multiplication alongside the formal written
methods.

10 ey or W00OML =
—

Vhay

ey Bty My
LR 3 — “: K/A\.
ilzﬂﬁt—l T

It I L

Abstract/Mental/Written
Representations
Children record what it is they’re doing
to show understanding

3=x20=60
VAN 3x3= 9
60 +9 =69

X 3
69




Year
Group

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Mental/Written
Representations

Multiply and divide

Column

Children can continue to be supported by

Start with expanded

numbers mentally drawing multiplication | place value counters at the stage of 32 multiplication,
upon known facts (concrete and | multiplication. x 24 reminding the children
pictorial if 8 (4x2) about lining up their
Multiply and divide whole nec.) 120 (4 x30) numbers clearly in
numbers and those 40 (20x2) columns. If it helps,
. . . 600 (20 x 30) . .
involving decimals by 10, 68 children can write out
100 and 1000 what they are solving
aEa E 74 next to their answer.

Multiply numbers up to 4 Bar modellmg and number lines can support « 5 3
digits by a one - or two - learners when solving problems with A
digit number using a formal multiplication alongside the formal written .
written method, including methods. o4 o 1342
long multiplication for two - . - v 4 2 0 o
digit numbers It is important at this stage that they always \ ! Teres ) — - X 18

multiply the ones first and note down their s B s e e
Solve problems involving answer followed by the tens which they note S350 m_-‘ i ,:{ This moves to the 13420
addition, subtraction, below. e R 4B more compact 10736
multiplication and division L "e-”’ 1 12 ke method.
and a combination of these, “Ralad 24156
including understanding the 1
meaning of the equals sign
Multiply proper fractions Repeated = Children draw bar models to show repeated Convert the whole number to a fraction (x over
and mixed numbers by addition of —X2= addition of fractions. Convert to mixed 1). Multiply the numerators together, then the
whole numbers, supported fractions, 8 number fractions as shown left, and in denominators.
by materials and diagrams leading to ‘addition strategies’ section.

abstract

multiplication

Children use numicon to carry out repeated
addition of fractions. Convert to mixed
number fractions using numicon to support.

3x§=

—==JE
-

+

L ow L
G: G;

18-
D %o

Sleo

SIS o

wilkd
Where possible, simplify to an equivalent
fraction, whole number or mixed number

—_— et
— —

35




Year
Group

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Mental/Written
Representations

Perform mental
calculations, including with
mixed operations and large
numbers

Multiply multi -digit
numbers up to 4 digits by a
two -digit whole number
using the formal written
method of long
multiplication

Solve problems involving
addition, subtraction,
multiplication and division

Column
multiplication
(concrete and
pictorial if
nec.)

Children can continue to be supported by
place value counters at the stage of
multiplication.

It is important at this stage that they always
multiply the ones first and note down their
answer followed by the tens which they note
below.

Bar modelling and number lines can support
learners when solving problems with
multiplication alongside the formal written
methods.

Start with expanded multiplication, reminding
the children about lining up their numbers
clearly in columns. If it helps, children can write
out what they are solving next to their answer.

32 7 4
X 24
8 (4x2) * & 3
120 (4 x30) 12
40 (20x2) 2 1 o
600 (20 x 30) 4 o
768

This moves to the more compact method.

203 1

1342
Xx 18
13420
10736
24156

Multiply simple pairs of

proper fractions, writing

the answer in its simplest

form (e.g. Iy 3-:- 1 )
& 1 ]

Area models
leading to
abstract
multiplication

Use practical representations to create area

models. Horizontally block 4 out of 5 to
represent four fifths. Vertically block 3 out of
4 to show three quarters. Then use the
diagram to find the product — the total
number of spaces is the denominator, the
shaded number of spaces is the numerator.

4.3
5 4

This method can also be used for mixed
numbers.

Draw or shade area models. Horizontally
shade 4 out of 5 to represent four fifths.
Vertically shade 3 out of 4 to show three
quarters.
Then use the
diagram to
find the
product — the
total number
of spaces is
the denominator, the shaded number of
spaces is the numerator. The diagram above
shows 12/20. This method can also be used
for mixed numbers as below:

1 unit

1 unit

i ing.An..
Y&x22 )
(ALl
L7
&%-L lvin

Multiply the numerators together, then multiply
the denominators.

Multiply the -
numerators -

Multiply the -
denominators 20

Reduce the fraction if

necessary

For mixed numbers:

1 1
13)(26 — 3370
3 11 — 33
2 X 5 =

Do the multiplication as Improper Fractions




Multiply one-digit numbers
with up to two decimal
places by whole numbers

Area models
leading to
column
multiplication

Use base 10 to physically calculate 2.3 x 2

by:
s 2.3 6
Wholes Nenths

-

CEEEEEEEEE) CEEEEEEEEER)

EEEEEREEEE CEEEEEEEERED

EEEREEEREE EEEREEEEEEE)

2753 x7

TR,
O ones Jieaths [T

Use an Area Model

TFRY

2 Yhowsan
)

Muttiglying Decimals

With whole numbers :
5 %2

5y .2= |0 tenths
10 fenths = |

my
i:mﬁs

@ hundredth

on o number (ine :
O

@ 2 34 R N NO)
5%.20 2+ .2¢ 24,2+ .2

«» Step 1: Line up the numbers as if there
were no decimals
— DO NOT add “0” as place holders

» Step 2: multiply as if you had whole
numbers

« Step 3: count the number of decimal
places in each number

« Step 4: the total will be how many decimal
places are in your answer

2.36 x 47 =
) 2
236
[[Li512]
+1914i4:0!
(i1iQiqik:
1092

Multiply and divide
numbers by 10, 100 and
1000 where the answers
are up to three decimal
places

Base 10,
leading to
mental
multiplication

How & Yt volue of \ads velte 4o

each othee??
%0 %10 x\0

1,000 \0D 10 |

Use base 10 to physically multiply given
numbers by 10, 100 and 1000.

Multiplying and Dividing by 10, 100 and 1000

10 000| 1000 | 100 10

v [0 [
10 100 | 1000

Multiplying

X10 digits move LEFT 1 space
X100 digits move LEFT 2 spaces
digits move LEFT 3 spaces

X 1000

Dividing

+10 digits move RIGHT 1 space
+100 digits move RIGHT 2 spaces
+ 1000 digits move RIGHT 3 spaces

Mentally move the digits to the left by the
same number as place holders in the multiple:

X10 digits move LEFT 1 space
X100 digits move LEFT 2 spaces
¥ 1000 digits move LEFT 3 spaces

—

3.4x10=34
3.4 x 100 =340
3.4 x 1000 = 3400




Division Strategies

Key language: share, group, divide, divided by, half.

Abstract/Mental/Written

Representations

R Solve problems, including Sharing objects Represent the Sharing pictorially.

doubling, halving and into groups -

Children should also be encouraged to use
their 2 times tables facts.




Year

Relevant Objectives

Group

1 Count in multiples of twos,
fives and tens

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

Strategy Concrete Representations Pictorial Representations Abstract/Mental/Written
Representations
Sharing objects Zhagf% using a range of objects. Represent the sharing pictorially. 6:2=3
into groups - i @ @
‘.‘“‘ 1 O 5 . Children should also be encouraged to use
s . eile their 2 times tables facts.
\-——_—-‘,
‘ :
Division as Divide quantities into equal groups. Use a number line to show jumps in groups.
grouping e.g. | Use cubes, counters, objects or place value The number of jumps equals the number of

have 12 sweets
and put them in
groups of 3,
how many
groups?

counters to aid understanding.

A wy

‘ I....‘ ....".l'!l‘.‘.l. "'..C ‘ eo000 "C.Ol‘
0 5 10 15 20 25 0 35

96 + 3=32
o‘ o’ :‘
o' o’ o‘

groups.
0 1 2 3 4 5 6 7 8 9 10 11 12
——
S UL U P USSP

3 3 3 3

20

|

20+-95=7

9 % 2=20

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.

28+7=4

Divide 28 into 7 groups. How many are
in each group?




Year

Relevant Objectives

Concrete Representations

Pictorial Representations

Abstract/Mental/Written

Group

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

Calculate mathematical
statements for
multiplication and division
within the multiplication
tables and write them using
the multiplication (x),
division (+) and equals (=)
signs

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

Strategy

Division as
grouping

Divide quantities into equal groups.
Use cubes, counters, objects or place value
counters to aid understanding.

//JO\\\
EEY

‘ .....‘ OO...‘.....‘....I ‘..... ‘ eo000 ‘.....‘
0 5 10 15 20 25 30 35

96 + 3 =32

Use a number line to show jumps in groups.
The number of jumps equals the number of
groups.

20+5="?
D% T%20

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.

Representations
28+7=4

Divide 28 into 7 groups. How many are
in each group?

Division within
arrays- linked to
multiplication

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

Eg15+3=5 5x3=15
15+5=3 3x5=15

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

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

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

Repeated
subtraction

*for GDS
division with
remainders see
Y3

Repeated subtraction using Cuisenaire rods above a ruler.
6-2

3 groups o} 2'

Children to represent repeated subtraction
pictorially.

-2 -2

Abstract number line to represent the equal
groups that have been subtracted.

-2 -2 -2
’/Y\/'\’/'\
© | 2 3 4 5 6

3 groups




Year
Group

Relevant Objectives

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

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

Solve problems, including
missing number problems,
involving multiplication and
division, including positive
integer scaling problems
and correspondence
problems in which n objects
are connected to m objects

Strategy Concrete Representations

Division with a
remainder

2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.

Pictorial Representations

Children to represent the lollipop sticks pictorially.

Abstract/Mental/Written

Representations
13+ 4 - 3 remainder 1

13-4
Children should be encouraged to use their
Use of lollipop sticks to form wholes- squares are made A I - .
(Also used for Y2 | "o e are dividi ng by 4. | times table fa.clts, they could alsq represent
GDS) repeated addition on a number line.
‘3 groups of 4, with 1 left aver’
There are 3 whole squares, with 1 left over. -l —L =4
There are 3 whole squares, with 1 left over. A IR i DR e N
I 5 q |
o 13
2digit divided f*z“’_“?iﬁfﬂ place value counters. Children to represent the place value counters | Children to be able to make sense of the
by 1digit using - pictorially. place value counters and write calculations to
base 10 or place °e e show the process.
@
value counters 10s 1s 10s 1s (1) @b ,32“;; e 43
10s [ Is 42-30+12
30+-3=10
000000 O OO 12+-3=4
10s | 1s meone O O 10+4=14
10s 1s
0000 |=-14 P
sese RO O QO
0000

0000




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Mental/Written

Group

Recall multiplication and
division facts for
multiplication tables up to
12x12

Use place value, known and
derived facts to multiply
and divide mentally,
including: *multiplying by 0
and 1;

*dividing by 1;

*multiplying together three
numbers

Recognise and use factor
pairs and commutativity in
mental calculations

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

Division with a
remainder

(Also used for Y2
GDS)

2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
13-4

Use of lollipop sticks to form wholes- squares are made
because we are dividing by 4.

There are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks pictorially.

There are 3 whole squares, with 1 left over.

Representations
13+ 4 - 3 remainder 1

Children should be encouraged to use their
times table facts; they could also represent
repeated addition on a number line.

‘3 groups of 4, with 1 left aver’

o I3

Short division
(up to 3 digits
by 1 digit
concrete and
pictorial)

Short division using place value counters to group.
615+5

100s| 10s | 1s

(- X-] 00000

-] -\OOOOO

© 050000 (00000
1 2 3

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

100s ! 10s | Is
@)

S vee

JQEED | 22

PSS T

Children to the calculation using the short
division scaffold.

51615

Find the effect of dividing a
one- or two-digit number
by 10 and 100, identifying
the value of the digits in the
answer as ones, tenths and
hundredths

Base 10 leading
to mental
division

=10 =10

LoD \00 n I

Use base 10 to physically divide given
numbers by 10, 100 and 1000.

Multiplying and Dividing by 10, 100 and 1000

10 000| 1000 | 100 10

L [0 [
10 100 | 1000

+

Multiplying Dividing
X 10 digits move LEFT 1 space £10 digits move RIGHT 1 space
X100 digits move LEFT 2spaces | =100 digits move RIGHT 2 spaces
X1000  digits move LEFT Sspaces | = 1000  digits move RIGHT 8 spaces

— | —

Mentally move the digits to the right by the
same number as place holders in the divisor:

Dividing
= 10 digits mowe RIGHT 1 space
<+ 100 digits mowe RIGHT 2 spaces
+ 1000 digits mowe RIGHT 3 spaces

S

3400 / 10 = 340
3400 / 100 = 34
3400 / 1000 = 3.4




Year

Relevant Objectives

Pictorial Representations

Abstract/Mental/Written

Group

Multiply and divide
numbers mentally drawing
upon known facts

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

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

Solve problems involving
addition, subtraction,
multiplication and division

and a combination of these,

including understanding
the meaning of the equals
sign

Strategy Concrete Representations

Short division
(up to 4 digits by
a 1 digit number
including
remainders)

Short division using place value counters to group.
615+5

100s | 10s 1s

©0 00000

00 |- >looooo

© 050000 (00000
1 2 3

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

1005 | lOs Is

Representations
Children to the calculation using the short
division scaffold.

61]-15
*(up to 4 digits by a 1 digit number including
remainders)




Year

Relevant Objectives

Strategy

Concrete Representations

Pictorial Representations

Abstract/Mental/Written

Group

6 Perform mental
calculations, including with
mixed operations and large
numbers

Divide numbers up to 4 -
digits by a two -digit whole
number using the formal
written method of short
division where appropriate
for the context divide
numbers up to 4 digits by a
two -digit whole number
using the formal written
method of long division,

Short division

Short division using place value counters to group.
615+5

100s | 10s 1s

oo [ 00000

00 | oonlooooo

© o Boooo 00000
1 2 3

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

! |0s
(@)

|s

Representations
Children to the calculation using the short
division scaffold.

51615

*(up to 4 digits by a 1 digit number including
remainders)

Long division

Long division using place value counters

Use cubes to physically partition wholes
into fractions.

and interpret remainders as | with place value | 254412 1000s | 100s | 10s 1s Aft )
. TO00 er exchanging the hundred, we 12| 2544
whole number remainders, | counters (up to 0005 | 100s | 10s ™ 293¢ have 14 tens. We can group 12 tens 24
fractions, or by rounding, as | 4 digits by a 2 o0 ©000 ©000 | We can't group 2 thousands into § § ‘ into a group of 12, which leaves 2 tens. B
appropriate for the context | digit number) © groups of 12 so will exchange them. l i
Solve problems involving 1000s | 100s | 10s 15 10005 | 100s | 10s | & = ) 1212
addition. subtraction DOOD|] We can group 24 hundreds - { After exchanging the 2 tens, we 12|2544
’ ’ ; : 1212544 & have 24 ones. We can group 24 ones 24
multiplication and division into groups of 12 which leaves 2 §§§g §§§§ into 2 group of 12, which leaves no remainder. i‘;
with 1 hundred. — | 22
1 2
0
Divide proper fractions by Physical Use bar models to demonstrate 3 1
whole numbers partitioning L 2— S - <l
1 1 . “$1: . T 1 4 : 6
(eg. =+2==) leading to ‘flip =Ll
: s and kiss’ 3 4" keep change flip
[ l ‘\
3, 6.1 _,2
4 1~ 47" "4




Multiply and divide

Base 10 leading

Multiplying and Dividing by 10, 100 and 1000 Mentally move the digits to the right by the
numbers by 10, 100 and to mental same number as place holders in the divisor:
. e e } 1 1
L0t hesrers | hiion ool ool [ [+ o5 [n
u i EAa
P + Dividing
places
+ 10 digits mowe RIGHT 1 space
Multiplying Dividing + 100 digits move RIGHT 2 spaces
X 10 digits move LEFT 1 space + 10 digits move RIGHT 1 space + 1000 digits mowe RIGHT 3 spaces
X 100 digits move LEFT 2 spaces + 100 digits move RIGHT 2 spaces.
|’|,}aﬂ ||I|;||:I — H:I' | X 1000 digits move LEFT 3 spaces +1000  digits move RIGHT 3 spaces >
Use base 10 to physically divide given _
numbers by 10, 100 and 1000. 3400 /10 =340
3400/ 100 =34
# 3400/ 1000 =3.4
Use written division Short division Use the method below but change the Use the method below but change the Children to the calculation using the short
methods in cases where the | with decimal headings to 10ths and 100ths accordingly headings to 10ths and 100ths accordingly division scaffold.
answer has up to two numbers

decimal places

Short division using place value counters to group.
615+5

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

! |0s Is

51615

*(write in decimal points accordingly instead
of remainders)




