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The 3 Ways Children are taught Maths

Concrete Representation
Children use real objects to explore Mathematical concepts

Pictorial Representation
Children have sufficiently understood the ‘hands on’ experiences and
can now relate them, for example through diagrams or pictures of the problem.

Abstract representation
Children are now capable of representing problems by using
mathematical notation, for example 12 x 2 = 24,
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OVERVIEW

Multiplication Subtraction Addition

ivision

D

RGIACE

Combining two parts to
make a whole: part whole
model.

Starting at the bigger
number and counting on —
using cubes.

Regrouping to make 10
using ten frame.

Adding three single digits
Use of base 10 to combine
two numbers.

Column method -
regrouping.

Using place value counters.
(up to 3 digits).

Column method -
regrouping.
(up to 4 digits)

Column method -
regrouping.

Use of place value
counters for adding
decimals.

Column method -
regrouping.

Abstract methods.

Place value counters to be
used for adding decimals.

Taking away ones
Counting back

Find the difference

Part whole model.
Making 10 using the ten
frame

Counting back
Find the difference
Part whole model.
Make 10

Use of base 10

Column method with
regrouping.

(up to 3 digits using place
value counters)

Column method with
regrouping.
(up to 3 digits)

Column method with
regrouping.

Abstract for whole
numbers

Start with place value
counters for decimals —
with the same amount of
decimal places.

Column method with
regrouping.

Abstract for whole
numbers

Place value counters for
decimals — with the
different amount of
decimal places

Recognising and making
equal groups.

Doubling

Counting in multiples. Use
cubes. Numicon and other
objects in the classroom.

Arrays-showing
commutative
multiplication

Arrays
2d x 1d using base 10

Column multiplication-
introduced with place
value counters. (2 and 3
digit multiplied by 1 digit)

Column multiplication
Abstract only but need a
repeat of year 4 first (up to
4 digit numbers multiplied
by 1 or 2 digits)

Column multiplication
Abstract methods (multi —
digit up to 4 digits by a 2
digit number)

Sharing objects into
groups.

Division as grouping e.g.

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

Use cubes and draw round
3 cubes at a time.

Division as grouping.
Division within arrays —
linking to multiplication.
Repeated subtraction.

Division with a remainder —
using lollipop sticks, times
tables facts and repeated
subtraction.

2d divided by 1d using
base 10 or place value
counters.

Division with a remainder.
Short division (up to 3
digits by 1 digit — concrete
and pictorial)

Short division

(up to 4 digits by a 1 digits
number including
numbers)

Short division

Bus stop method with
place value counters (up to
4d by a 2d number)
Children should exchange
into the tenths and
hundredth column too.

Lea Endowed C of E Primary

January 2021




Objective & Concrete Pictorial Abstract
Strategy
Codumn Addition—nao T o Mizdel using

regrouping | friendly
numbers]

Add two or three 2 or 3-
digit numbers.

OO | Di=nes or nu-

micom

OOOTITTTT (e

Add together the ones first, then the
tens.

= ﬂ? i

@| © | ® |
o0eD [eeee u-u-

o |eesee '

]
Pdove to using place value counters

Codumn Addition with

Tens Units

IR T
< HEHE B

cChildren move to drawing the counters using
a tens and one frame.

tens ones

223
+ 114

337

Add the ones first, then the tens, then
the hundreds.

% = e @ % children can draw a rep- 20 -+ _‘_‘_.'s
regrouping. 39 ® O % oontation of the grid to
E + E ﬁ | further support thair 40 + 8
15 % § &! . - .. understanding, carnrying 60 4+ ]. 3 — ?3
5 i 5 a '.-' the ten underneath the
e )
lime
Exchange ten ones for a ten. Model Start by partiticning —
using numicon and pw counters. S 1 the numbers before 3 6
e formal column to -
2 ® 146 e show the exchange. + 8 :J
E“Bm_'—: + 52T B
s 621
°s |gg3e| L
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Objective &
Strategy

Concrete

Abstract

Y4—add numbers with up
to 4 digits

Children continue to use disnes or pv countes
to add, exchanging ten ones for atenandten

o R
tens for 2 hundred and ten hundreds fora 35 l 7
thousand. ' ee :: . ::: 29 g
beb | e ] e M . 3
7 1 9 1 ﬁ !
. .
= i Continue from previous work to carry hundreds as
o Draw representations using gy zrid well as tens.
Relate to money and measures.
Y5 —add numbers with As y=ard 33T e DA T
maore than 4 digits. ,.,,‘l WI hundredth l 728
- - ‘- bmdedny
g e los fow £546
:g:i:-\:f;;\:c':ﬁdudns l | .% f el > 1274 23 -194
i LA ¢ bes loaste
e - el 11 ¢ £ 7195
Introduce deamal pbce value counters and i £'3 I i ll L}-
madel exchanze for addition. . : '
Y6—add several numbers | As Y5 As Y5
x f ; 21,0519
of increasing complexity 166 8
Including sdding maney, + 2‘332' :
measure and decimals 1 205 7 q
with different numbers of T
decimal points.
Insert zeros for place holders.
23- 36 |
9-080
59-770
+ _1-300
93 S ).
L B 2
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Objective & Concrete Pictorial Abstract
Strategy
Column subtraction !
without re, i | a— HT—2h=23
Sronpme 47—32 5
(friendly numbers) |-1¢,’2 e &8
e — -
- = =0 2o+ =

Use base 10 or Numicon to model

Darw representations to support under-
standing

Intermediate step may

be needed to lead to T
clear subtraction under- e _
standing. I

ad

Column subtraction
with regrouping

Temns
. =it
ﬁ% ,-u_.-- ) E
Begin with base 10 or Mumicon. Move to
pv counters, modelling the exchange of a

ten into then ones. Use the phrase ‘take
and make’ for exchange.

Y

‘29 Tens_| Ones
3 I =

{",Jp L.nn_l as =

children may draw base ten or PV counters
and cross off.

B36-254" 582

Begin by parti-

T u
ﬁ&‘ |3 Is tioning into pv
00 J0 & columins

500 @0 7

|

FLB-582« |4s Then move to

] T "
G} 2 B formal method.
5 % 2
T & &
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Objective & Concrete Pictorial Abstract
Strategy
Subtracting tens 234 - 179 Children to draw pv counters and show their
and ones exchange—see Y3 L~ [
@ ® ® ‘?
Year 4 subtract with =) 50 oee® 2 S- u"
up to 4 digits. ©|@ — ! 5_ o 2
Introduce decimal subtroc- ﬁ = ... I I q 2
tion throwgh context af @@@@ . - .
mansy @ |eee®

Model process of exchange using Mumi-

con, base ten and then move to PV coun-

Use the phrase ‘take and make’ for ex-
change

Tars.
Year 5 Subtract Az Year 4 Children to draw pv counters and show their .B, .:’r, 0 :g 1@
with at least 4 dig- exchange—see Y3 B 212 %
its, including money
and measures. = E"q 28
Subtract with docimal Use zeros o L]
volues, including mixtures fior place- ‘:Z."/( IG H/ )
'ﬂfl:tn:w:-ﬂn;ds::nrm'sj holdars. — "‘j '-? 1 .
and oligning the decimo,
796 -
Year 6—5Subtract -Jf“g’laj ¢ 9 9
with increasingly - z a 1 q U cl
large and more & {:"—.-" 5 0
complex numbers ?
and decimal values.
¥E'S e 9k
€9 - 33 9k
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Objective & Concrete Pictorial Abstract
Strategy
Grid method Show the links with arrays to first intro- | Children can represent their work with place Start with multiplying by one digit num-

ghra thio orid ot

w] 0 I3 & mows
- Lt L L2 1] F10
i :-ii-.i--;iﬁ : s
tt1+1 4414 5

Mowe onto base ten to move towards a

more compact method.

= i T T]

4 rows of 13

Mowve on to place value counters to show
how we are finding groups of a number. Wwe
are multiplying by 4 so0 we need 4 rows

wvalue counters in a way that they understand.

Thay can draw the counters using colours to
shiow different amounts or just use the circles in
the different columns to show their thinking as
shiown below.

s X5 =72

Bar model are used to explore missing numbers

@ E . Labimadhbi
ax 126
Fill each row with 126
= @ o b oo
oo P dx16
:g: (== |
o0 i

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

o

Then you hawve your answer.

4x|__=zu

bers and showing the clear addition
alongside the grid.

* 20 5
7 210 as

210 + 35 = 245

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

10 a
10 100 80
3 an 24
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Objective & Strategy Concrete Pictorial Abstract
Grid method recap Children can represent their work with place
from year 3 for 2 Use Plafe value counters to show how we value counters in a way that they understand. Start with mumwng by one dlgit num-
digits x 1 digit are ijlndlng Eromp sl & ey 1 2w S They can draw the counters using colours to bers and showing the clear addition
Syl by S 20 we el & xows show different amounts or just use the circles in il S gl
@ @ ® cssens | the different columns to show their thinking as
M [tiplyi z 4x120 shown below. Ll 30 5
love to multiplying 7 210 3s
3 digit numbers by
1 digit. (year 4 ex- 210 + 35 = 2,5
pectation)
¥_'es
making any exchanges needed
Column multiplication | Children can continue to be supported by 327
place value counters at the stage of multipli- x 300 20 7 -
cation. 1:his initially done where there is no 4 | 1200 80 28 X a |
regrouping. 321 x2 =642
The grid method my be used to show how this 28
Itis im- relates to a formal written method. 80
portant at
w7 | thisstage 1200
"% | thatthey
—— - 1308
“< | muitiply This may lead
w7z theones 32|/ to a compact
‘ - first. Bar modelling and number lines can support pre method.
learners when solving problems with multiplica-
The corresponding long multiplication is mod- | tion alongside the formal written methods. l 3 O 8
elled alongside 'l =

X NOLLYOI LT
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Objective & Concrete Pictorial Abstract
Strategy | |
Column Multiplication for Hundreds=
3 and 4 digits « 1 digit. o x| 300 20 7 [ 2 327
It is bm- 4 | 1200 B0 28 a4
portant at fad
T .« | this stage 28
. I CH that they
alhways 20
ol ot LS 0 the ones 1200
| first
" 1308
children can continwe to be supported by
place value counters at the stage of multipli- ,3 2 ? This will lead to
cation. This initially done where there is no <
regrouping. 321 x2 =642 acomg
| 3 O 8 meethod.
1 - R
Column multiplication | Manipulatives may still be used with the cor- 18 x 3 on the
responding long multiplication modelled 10 3 L
alongside | 3 | first row
. = 1
= (Bx3=24 carry-
5 | 4 ™
= 1 ing the 2 for 20,
1 a | o then 1 x 3)
AR 1E x 10 on the
. 2nd row. Show
multiplying
| by 10 b
] 273 u_ i ’ ¥
J | & putting
—_— Tero in
_0 L (232 xe) .
. ; 3 units first
Continue to use bar modelling to support prob- | L O pzas .o
lem solving ] -:i i LI_ '!I—
1
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Objective &

Strategy

Concrete

Pictorial

Abstract

Diivision with remain-
ders.

14=3=

Diivide objects between groups and
see how much is left over

- ™
b -

=
3

Jump forward in egual jumps on a number line
then see how many more you need to jump to
find a remainder.

h/_“\ﬁ/ﬂ-\ﬁfr\fz 13

Draw diots and group them to divide an amownt
and clearly show a remainder.

OOOGL

use bar models to show division with remain-
ders.

a7

Example without remainder

40+ 35

Ccomplete written divisions and show the re-
mainder wsing r.

29 + 8 = 3 REMAINDER 5
T T T +

dividord  divisor guctim

+5+5+5+5+5+5+ = B fives
Ask “How many 55 n 407 f’\/j\lf'?\fs\":\lr i‘/j‘-.

0 5 10 15 20 25 30 35 40

Example with remaindsar

38~6
W:/E\I)ﬁ{/ﬁ\;,&‘l = & sixes wilth a rermainder of 2
0 6 12 18 24 30 35 38
For larger nombers, when il becomes melficient 1o count in single mulliples, bigger

Jumps can e recorded wsing knoan facts

11

Lea Endowed C of E Primary

January 2021



Objective &

Strategy

Concrete

Pictorial

Abstract

Division as grouping

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

24 divided into groups of 6= 4
86+ 3 =232

e e e
e e %o
c® o® o

Confinue to use bar modelling to aid solving
division problams.

20

How many groups of 6 in
247

24+6=4

Diwision with arrays

it

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

EE15=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

000
GO0
QQQ
@QQ

&S
@
@

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

Txd=2E8
4xT=28
2B=T7 =4
2B=4=7
2B=Tx4
2B=4x7
4=28=7

T=ZB:x4
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Objective & Concrete Pictorial Abstract
Strategy
Diwvide at least 3 digit |26+ 3 Ters Idnits Students can continue to use drawn diagrams Begin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help them divide numbers |00 remainder.
2 2 into equal groups. 2 1 B
I e O® 3
iwision — —
3 =& @ L

2o e

Use place value counters to divide using the
bus stop method alongside

= EEE @ E [rei—

42 = 3=

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

ten in each group and we hawve 1 ten left owver.

® 0@

(O]
=)
=

we axchange this ten for ten ones and then

share the ones equally among the groups.

(O]
we look hiow much in 1 group so the answer
is14.

Encourage them to move towards counting in
multiples to divide more efficiently.

4,8 7 2

Move onto divisions with a remainder.

8 6 r 2
3
54 3 2

Finally mowe into decimal places to divide the
total accurately.

1 4 . 6
18 21
3 5|5 11 . 0

13

Lea Endowed C of E Primary

January 2021



