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Objective & Strategy

Concrete

Pictorial

Abstract

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

Use part part whole model

Use cubes to add two num-
bers together as a group or
in a bar_

=% 71

4+3=7 _=p
=2

Use the part-part
whole diagram as
shown above to move
into the abstract.

10=6+4

Starting at the big-
ger number and

eeeee ...
I l add two num-
ot et bers together
a5 3 group of In
T e
12+5=17 /-—'_‘—-..\
1r|:| 1I| 11; |1;! 'I:I rr:. 11; 1IJ' '||5 l1il ;n-

S5+ 12=17

Place the larger numiser in your head and
count on the smaller number to find your

counting on

Start with the [arger number on the: bead Start at the larger number on the number answer.

string and then count on to the smaller num- | e and count on in ones or in one jump to

ber 1 by 1 to find the answer. find the answer.
Regrouping to make m 6+5=11 ) 7+d=11
10 ’
This is an essentiod skill for 3+ 9 = If | am at sewen, how many more do | need to

i Start with the
colurmin additiorn fater. b :‘Inumher Use plctures or a number line. Regroup or make 10. How many more do | add on now?
E:E th partition the smaller number using the part
::.a:: nufmr part whole model to make 10,
to make 10. 94.5;14 "
Use ten frames. alc il

l ; :. ; Il : lI : " ; : M M I a4 e 1 e TE 3
Represent & use v W Ve Ve Emphasis should be an the language
number bonds and 3 34 A4 & F & O a0

) ‘I mavre than 5 s equal to 6"
related subtraction
facts within 20 2 more than 5. = 3 :'—"'1: 2 more than 5 s 7.
- = ‘8 Is 3 move than 5.

B 2 o=

NOLLIAAY =



Objective & Concrete Pictorial Abstract
Strategy
Adding multiples of 50=30 =20 5 ; 20+ 30=50
ten ! H o
i FO=50+20
3 o 4 O form = mera 4U+j=ED

Model using dienes and bead strings

Use representanons for base ten.

Use known number
facts

Part part whole

Children ex-
/ plore ways of
making num-
2.0 \ bers within 20

Eu:‘"D

iy 10
O+0=2 20-[0=[]
[J+[J=20 20-[]=[]

16-1=[|
15-E|=1

[:|+1-1s
‘|+D=1E

Using known facts I:IEID + EII:I|:| I:ID|:| I:Inu e o= B 3+4=7
” I+ = Ny Facste
+ - am ,mm -mm 20 +40=70
| am EEE
om leads to
Children draw representations of H,T and O 300 + 400 = 700
Bar model J
Qg0 eeee ““‘“"" \ n | = }
(4

3+4=7

7+3=10

23+25=438

OLLIAAVY =



Objective & Concrete Pictorial Abstract
Strategy
Add a two digit A 17 +5 =22 17+5=22
number and ones EEEEE Hesn usftpal:tnle /\
EE[’]E[ ] Use ten frame to partw
[_:[_][_]:_]r make ‘magic ten and number @ @ Explore related facts
line to 17 +5= 33
| model. 8T 54+17=22
: 22
Children explore the pattern. 3317 =5
17 + 5 =22 L E— 17 l 3
, . 18 0 23 |#3—-5=17
T+5=
Add a 2 digit num- 27 + 30 27 +10=37
ber and tens :: 10 +10 +10 27 +20= 47
= 27+0=57
i
25410 =35 { |r 4 +
Explore that the ones digit does not change W27 37 47 57
Add two 2-digit = Y 25+4
numkbers O Op = +20 B Br 80 +3 a2 20 + £ Edﬂ &
. = o _.-"-.- e " . _,.-""'-..’__.-' ,\k
- a7 T &7 D 72 20 +40=60
Model using dienes , place value counters Use number line and bridge ten using part 5+7 =12
and numicon whole if necessary. G +12=72
Add three 1-digit j —
pad thre g y‘ . #"ﬁ_ #’ 4% 7 +(6)= [0 +[7]
7 g 10

vy o8

Combdne to make 10 first if possible, or
bridge 1o then add third digit

Regroup and draw regresentation.

W**#';m

- fi7]

Combine the two numbers that make,
bridge ten then add on the third.

ILIaav s



add twio or three 2 or 3-
digit nurnbers.

Add together the ones first, then the

tens
LHERE
HE &
7 ]
e| ® | ® | .
'EHE'@@ " H+dis
@ u

Move to using place value counters

Column Addition with
regrouping.

s B B

Exchange ten ones for a ten. Model

using numicon and pv COUNtErs.

® ® | 146
| em27

anes

tens

Objective & Concrete Pictorial Abstract
Strategy
Column Addition—no u 2 Madel using Children move to drawing the counters using
regrouping (friendly R 'eres or nu- a tens and one frame. 2 2 3
numbers) Frilcon
OO |wes S

+ 114

Children cam draw a rep-
resentation of the grid to
| further support thelr
understanding, carnying
the ten underneath the
line

337

20 + 5
40 + 8
60 + 13

Start by partitioning
the nurmbers before

formal column to
show the exchange.

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

=73

536
+ 85
621

11

oLLiaav =




Objective & Concrete
Strategy
R i acaalant e
Y4—add numbers with counters to add, exchanging ten ones for
up to 4 digits a ten and ten tens for a hundred and ten

hundreds for a thousand.

Hundreds Tens Ones

|1 (OEng

Pictorial

=i o0 30. 00' 0:
o0 °*

o9 ®e

oo i: . o::

4 X S5 1A
] £

Draw representations using pv grid.

Y5—add numbers with |Asyeard 237+8179
more than 4 digits.
tensl ones 4 tenths | hundredthy  fess onas b e Fundred b2
oD
®

Add decimals with 2 dec- @ " .‘
imal places, including .. oo |0
money s

i introduce decimal place value counters

and model exchange for addition.

Y6—add several num- AsYS AsYS

bers of increasing com-
plexity

including adding money,
measure and decimals
with different numbers
of decimal points.

Abstract

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

Relate to money and measures.

728
+546
1274
11

Insert zeros for
place holders.

|

+ NOILIaav

|
Ll
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156-3 =

Objective & Concrete Pictorial Abstract
Strategy
Taking away Use physical objects, counters | cubes etc ; i ¥ . .
p— to show how chjects can be taken away. AN _'r \ FAY A 7—4=13
0000 A ARAYA
f—a=2 R ,/],4
.. . [ ] AVAVAWAN j/(
E' 16—9=7

o

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

Counting back

°gp oo

Miove objects away from the group,

counting backwards.
kove the beads

along the bead

|"l"" _:.'I:ringas'grnumunt
lgeeaanane w -  backwards.

Count back in ones using a number line.

Put 13 in your head, count back 4. What number
are you at?

Find the

Difference

Compare objects and amounts

m T ‘Sewanis 3 more thon four’
M 4

T am 2 years alder than my

I
5 Pk

siole

r
Lay objects to represent bar model.

Count on using 3 number line to find the
difference.

Hannah hasl2 swests and her sister has 5. How

mamny maore does Hannah have than her sister.?

"NOLLOVALENS =



Objective &

Strategy

Concrete

Pictorial

Abstract

Represent and use
number bonds and
related subtraction
facts within 20

Part Part Whaole
madel

Link to addition. Use
r‘ T PP model to model

@i the inverse.

!

If 10 is the whole and & i one of the arts,

e ——

Move to using numbers within
the part whole model.

what s the other part?
. v
10—6=4 Use pictorial representations to show the part.
Make 10 14—9 13—7 16—8
13—-Tw=8 .
n ' ‘ i (1) How many do we take off first to get to
[ sl e koE
I B B LI R T 107 How many left to take off?
|£| | | L] e Jump back 3 first, then another 4. Usa ten
as the stoppin it
Make 14 on the ten frame. Take 4 away PRINE B
to make ten, then take one more away so
that you have taken 5.
Bar model

S 0006

lo=8+2
lo=2+8
l0—2=8
lo—&=2

"NOLLOVALENS =



Objective & Strategy Concrete Pictorial Abstract
Regroup a ten into .
* * a0
TEn Ones ] L
* E o S
L = " _ —_
- : o 20—4 =16

Use a PV chart to show how to change a = “¥ w—

ten into ten ones, use the term ‘take and

make’
Partitioning to sub- 34—13=21 T e Children draw representations of Dienes and

- — e " cross off.

tract without re- — =
grouping. 43—21=22
Friandly numbars” =1 - 0 ,ﬁ

Use Dianes to —— mm 0

show how to par-

fition the number

when subtracting | = 1 aa

without regroup-  |[Fmm—— = oy 43—21=22

. = m T

Ing-
Make ten strategy k r
Frogression should be S = +10 ‘3

. ; ,= ~aakiii 78 a0 il a3 — =

crossing one ten, crossing & J|; :jr:_: :ﬂ.l Counting oY 1o nd dMerends’ 93 ?E 1?
more than ona ten, cross-
ing the hundreds. 34—28

Use a bead bar or bead strings to modeal
counting to next ten and the rest.

Use a number line to count on to next ten
and then the rest.

"NOLLOVALENS =



Objective & Concrete Pictorial Abstract
Strategy
Column subtraction TIT Y =
without regroupi 111 BL A— 47-1h=<2
) grouping 1 ! #247—32 LD |BES & S o p
(friendly numbers) v } — =) _ 2% i
_ : P SSSsccccos =7 ZD+ 3
Intermediate step may
1 ; Darw representations to support under- be needed to lead to 2
g standing clear subtraction under-

Use base 10 or Numicon to model

standing.

2.0

Column subtraction
with regrouping

B
i i

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

s
‘29 Tens \_Qnes

gOog s .’/
J ﬂﬁf ':-:’ﬁ'. :

JhJC

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

Begin by parti-
tioning into pv
columns

Then move to

formal method.

NOLLOVLENS <=



Objective & Concrete Pictorial Abstract
Strategy
Subtracting tens 234 - 179 Children to draw pv counters and show their
and ones axchange—sea ¥3 & |
@ @® L F\
Year 4 subtract with o0 |.-.- 2 5- LAL
up to 4 digits. oo @ |I — l 5 E, 2
Introduce decimel subtrec- =) Q] ! (T 7 | I I (;1 2
tion through contaxt of (EEENE . . .
monay L @ . ..

Model process of exchange using Mumi-

con, base ten and then move to PV coun-

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

ters.
Year 5- Subtract Bz Year 4 Children to draw pv counters and show their ‘H .:r l'l.':! :5, ‘IE
with at least 4 dig- sichange—see 3 ~ 2128
its, including money
g 2 € 2
and measures. T 'UI E
Subtroct with decimal Use zeros o i
i | H
walues, including miviures for place- EX G ﬂ/ ' G
of integers and decimals holders. — ‘3 ‘:I.| -1 . 5
and oligning the decimal —"
G796 -5

Year b—5ubtract
with increasinghy
large and more

complex numbers
and decimal values.

Y E5,6 9 9

- 819,949

60750
YIS o9
= 3‘5'{}5':'&:
€9 - 33 9%k

"NOLLOVALENS =



Objective & Concrete Pictorial Abstract
Strategy
Doubling Use practical activities using manip- | Draw pictures to show how to double numbers | Partition a number and then double each part

ultives including cubes and Numicon
to demonstrate doubling

/ [1+[] =

' (1] + (1]
double 45 A m
4x1nl + =

LX)

Double 4 is 8

before recombining it back together.

16
7\
10 b
I L¥s I ¥d

20 + 12 =32

Counting in multi-

Count the groups as children are skip

Count in multples of a number alowd.

ples counting, children may use their fin- . . . Write sequences with multiples of num-
gers as they are skip counting. . hers.
Children make representations to show
counting in multiples.
2,4,6,8,10
2 A A E R kR 3
B Ba O8 & tiaalo P SogegoSt
Pk E e om W RNz g g0 15,320,325, 30
Making equal - 2x4=8
groups and -ﬁ Draw ‘f::-’q show2x3 =56
counting the total ﬁ ﬁ

==E— LI« ]=¢

Use manipulatives to create egual groups.

Ceraw and make representations

X NOLLYOIdILINN =



Objective & Concrete Pictorial Abstract
Strategy
Repeated addition Use pictorial including number lines to solve Write addition sentences to describe objects
Prob There are 3 sweets in one bag and pictures.
How many sweets are in 5 bags
altogether?
N e 343434343
(® @) (® @}-15 oy 4
S A 242+242+2=10
(® o) (®e) (® o)
. \® / \® /
N N
Use different objects to add — *\‘f/‘ e Y‘—“:
equal groups
Understanding ar- | Use objects [aid out in arrays to find the an- Draw representations of arrays to show under- 3x2=6
rays swers to 2 lots 5, 3 lots of 2 etc. standin® . oo
- ~¢ =% &7
=] || zi"} 2x5=10
-] ~s

e C

XNOLLYIIdILINN =



Objective & Concrete Pictorial Abstract
Strategy
Doubling Model doubling using dienes and PV | Draw pictures and representations to Partition a number and then double

Counters.

i n
BEB

AN

mE e nE e
BEE BEE

40+ 12=52

show how to double numbers

each part before recombining it back
together.

16
/7 N\
10 ]
I ¥ L¥

20 + 12

32

Counting in multi-
plesof 2, 3,4, 5 10
from O

(repeated addition)

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar

maoadels.

5+5+54+5+5+5+5+5=40

Mumber lines, counting sticks and bar
models should be used to show repre-
sentation of counting in multiples.

II'F.'...II'.. '|" T L L
Il&imlﬁuﬁll rhrrerrrrrrrreer

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6, 8 10
0,3,6,9, 12, 15
0,5, 10,15, 20, 25, 30

4 x3 =




Ohjective &

Strategy

Concrete

Pictorial

Abstract

Multiplication is
commutative

Create arrays using counters and cu-

e -

Murmicon.

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 amrays to show different
calculations and explore commutativity.

g2z

12=3 x4
12=4x3

Use an array to write
multiphcaton senfences and
reinforee repeated addition.

00000
00000
00000

5+5+5=15
3+3+34+43+3=15

5x3=15
3x5=15

Using the Inverse

This should be
taught alongside
division, so pupils
learn how they
wark alongside
each other.

*,

OO
Hinnn

Hinnin

2xd=E

4x2 =8

4=582

Show all 8 related fact family sentences.

—-

X NOLLYOdLL 1NN




Objective & Concrete Pictorial Abstract
Strategy
Grid method Ehow the links with arrays to first intro- Children can represent their work with place Start with multiplying by one digit num-
dura tha erid mathnd value counters in a way that they understand. bers and showing the clear addition
4 rows They can draw the counters using colours to alongside the grid.
4 i; :: ;g i : ::IEE show different amounts or just use the circles in » 20 5
It 1 of 3 the different columns to show their thinking as
7 210 3s

Mowe onto base ten to mowve towards a shown below.
more compact method. 2010 + 35 = 2L5

Mowving forward, multiply by a 2 digit number
shiowing the different rows within the grid

T 4 rows of 13
0K
O

r o CICH

Kove on to place value counters to show method.
how we are finding groups of a number. We
immutﬁpllfhghflmmneed-ﬂimm 10 8
e o e | ..
G ]
’ 10 100 a0
Bar model are used to explore missing numbers 3 30 24

LEREL)

4 x =20

Add up each column, starting with the ones

Then you have your answer.

X NOLLYOMdLLINN <




Objective: & Strategy Concrete Pictorial Abstract
Grid method recap Children can represent their work with place
from year 3 for 2 "‘e"‘a‘fe"'“e“"me"mm"""’“ value counters in 3 way that they understand. | seart with multiplying by one digit num-
digits x 1 digit :e i-indmg‘g y :f:ed # EIESE They can draw the counters using colours to :’5 ’:e 5::‘"“3 the clear addition

Fiying by 4 sowm o show different amounts or just use the circles in s gnid.
@ @ ® | s | the different columns to show their thinking as s

M 5 itiplvi > | Axi20 i Bl X 30 5

ove to multiplying | - e =
3 digit numbers by
1 digit. (year 4 ex- 210 + 35 = 245 |
pectation)

Add up each colt—g 11—
making any exchanges needed

==

Column multiplication

Children can continue to be supported by
place value counters at the stage of multipli-
cation. This initially done where there is no
regrouping. 321x2=642

Itis im-
portant at
this stage
that they
always
multiply
the ones
first.

The corresponding long multiplication is mod-
elled alongside

x | 300
4 | 1200

20 |7
80 |28

The grid method my be used to show how this
relates to a formal written method.

Bar modelling and number lines can support

learners when solving problems with multiplica-
tion alongside the formal written methods.

—>

327

XNOLLYOMdILIN =




Objective & Concrete Pictorial Abstract

Strategy
Column Multiplication for
3 and & digits « 1 digit. N = 300 J2o |7 - 327
wey | MisImM- 4 | 1200 |80 |28 4
portant at X

............. | s this stage 28
‘ " that they
always 20
’ % | oy
thie ones 1200
o0 | st
‘ x 1308

Children can continue to be supported by

place value counters at the stage of multiphi- 327 e weill ead 1o
catien. This initially done where there is no bie u_ ot
regrouping. 321 x 2 =542 3 {} 8 a ‘”‘;I"DT
method.
! Fa
Column multiplication | Manipulatives may still be used with the cor- 1853 on the
responding long multiplication modelled 0 m 1|8 . ®3on
alongside. 110la st row
!
8x3=24,ca
5|afl N l: v
] ing the 2 for 20,
1|8 |0 then 1 x 3)
2|3 |4 18 % 10 on the
N 2nd row. Show
multiplying
10
23 e
|
-
16 reroin
Q i Uxe) L
un
Continue to use bar modelling to support prob- | !1| |::| (1234 x 10)
lem solvi
" [ 9.7 44t




Objective & Concrete Pictorial Abstract
Strategy
Multiplying decimals Remind children that the single digit belongs

up to 2 decimal plac-
es by a single digit.

in the units column. Line up the decimal
points in the question and the answer.

-uUiloe w

k!
<

XNOLVONdLLIN =



Objective & Concrete Pictorial Abstract
Strategy
Bivislon == shetiog e et | 19 shaisd bebwesn 3us
v $ P B 3
se Gordon ITPs for
modelling

I have 10 cubes, can you share them equally in
2 groups?

L B

- B%®

12 shared between 3 is 4




Objective & Concrete Pictorial Abstract
Strategy
Division as sharing Children use pictures or shapes to share quant- i pics
ﬁes. 12 . 3 _4
Children use bar modelling to show and support
understanding.
| have 10 cubes, can you share them equally in
2 groups?
000 000 000 000
12=-4=3
Division as grouping | Divide quantities into equal groups. Use number lines for grouping 28=7=4

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

3 3 -3 -8

1013340078.""13

12+3=4

Think of ume var a3 @ wnoee. spit i o the num-

ber of groups you are dividing by and work out
how many would be within each group.

20
L

204+95=2
Sx7=20

Divide 28 into 7 groups. How many are in

each group?

+ NOISIAIA S



Objective &

Strategy

Concrete

Pictorial

Abstract

Crivision as grouping

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

24 divided into groups of 6 = 4

896 + 3 =32
& & &
@- E). @-

-® @ @I

Continue ta use bar modelling to aid solving
division problems.

e

20+ 5=?
9 x =20

How many groups of 6 in
247

24=:6=4

Drivision with arrays

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

Egl5=3=5 5x3=15

15+5=3 3x5=15

Draw an array and use lines to split the array
inta groups to make multiplication and division

sentences

el
QO
OO
@1e
O

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

Txd=2E
AdxT=2E
28=7=4
2B8=4=7
2B=Txd
2B=4x7
4=2B+7

T=2E-4




Objective &

Strategy

Concrete

Pictorial

Dvivision with remain-

ders.

14:3=

Divide objects between groups and find a remainder.

then see how many more you need to jumpto | mainder using r.

see how much is left over 20 B

ssfeses)

RS
B

Draw dots and group them to divide an amount
and dearly show a remainder.

OOOGL

Use bar models to show division with remain-
ders.

37

Example without remaindear
40 -5 +545454525+5+5 =1 fives

Asgk “How mamy S8 in 407
0 5 1015 20 25 30 35 40

Exampls wilh rermamded
-6

+E+E+G+6+ 6+ = G sixes with a remainder of 2

0 & 12 18 24 30 36 38

Faor larger numbers, when it becomeas inefficient to count in single multiples, bigger
jumps can be recorded using known facts.

Jurnp forward in equal jumps on a number line | Complete written divisions and show the re-

3 REMAINDER 5
T TT

cividand  diviser  quetint




Objective & Concrete Pictorial Abstract
Strategy
Divide at least 3 digit |96=3 Tens Iinits Students can continue to use drawn diagrams Bagin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help them divide numbers | N0 remainder.
3 2 it equal groups.
2 1 8
I cee ee 3
ivision
3 OFORONEE N / \\
©00 ee OOyOOYOO 418 7 2

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

LROE e

|
|

| ok
1Az

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.

® o

(=)
(]
()
we exchange this ten for ten ones and then
share the ones equally amaong the groups.

L]
‘We look how much in 1 group so the answer
is 14.

OON\OOC/ OO0

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

Mowe onto divisions with a remainder.

8 6 r 2
3
5 4 3 2

Finally mowe into decimal places to divide the
total accurately.




Long Division

Step 1—a remainder in the ones

h 1 o

041R"1
4) 165

4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160).

4 noes into 16 four times

4 goes into 5 once, leaving a remander of 1.

thht o

0400R7
8)3207

8 does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).

B qoes into 32 four times (3,200 + 8 = 400)
8 goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7.




Long Division

Step 1 continued...

- e —_—— - =g

h t o
061
4) 247
:.4

3

When dmviding the ones, 4 goes into 7 one time. Multiply 1 = 4 = 4, wnte that four under the 7, and subract. This finds
us the remainder of 2

Check 4 x 61 + 3 =247

th h t o
0402
4) 16009
-8

1

When dividing the ones, 4 goes into 9 two times. Multiply 2 x 4 = 8 write that eight under the 9. and subract. This
finds us the remainder of 1.

Check: 4 = 402 +1=1,600




Long Division

Step 2—a remainder in the tens

Two goes into & two times, or 5 tens
=2 = 2 whole tens -- but there 1s a
remainderl

To find i, muttiply 2 = 2 = 4, wnte that
4 under the five, and subtract to find
the remainder of 1 ten.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
Lo o t o
2 2 29
2)58 2)58 2)58
-4 -4
1 18

Mext drop down the @ of the ones
next to the leftover 1 ten. You
combing the remainder ten with 5
ones, and get 18.

Divide 2 into 18. Place 9 into the
guotient.

Multiply 8 = 2 = 18, write that 18
under the 18, and subtract.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
1o i o LI
28 28 20
2758 2)58 2)58

-4 -4 -4

18 18 18
-18 -18
0 0

The division is over since there are
no more digits in the dividend. The
quotient is 29.




E The picture can't be displayed.




