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Progression
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This policy has been largely adapted from the White Rose Maths Hub Calculation
Policy with further material added. It is a working document and will be revised and
amended as necessary.




Concrete Pictorial Abstract

Progression i Addition




Objective & Strategy Concrete Pictorial Abstract
Combining two s ﬂ. %%
parts to make a ‘ 5 par 4+3=7 —-[;l
whiole: part- whole "HN -_
model Wse part part whole model. ! -’
Use pictures to Use the part-part
Uze cubes dd
I:I-Ersc::lgtﬂ:::r:u ::;:':: . .|.[. . add two num- 1':': E‘ + 4 whole dizgram as
im a2 bar. T 1 Rl Iers HJEE'ItEF shiown above o move
a5 3 group orin into the ab )
P m—ra— =
Starting at the big- 12:5=17 5+12=17

Eer number and

-Pl(}"l—ﬂ_l_l'__ﬁili

M T 12 1% W MR 1 1T A e 3B

Place the larger number in your head and

Ccounting on 2rt with the | ber on the bead count on the smaller number to find your
. " € RIEer nmberan te Start at the larger numbeer on the numiber P—
string and then count on to the smaller num- | Goe ond count on in gnes or in one jump to
ber 1 by 1 to find the answer. find the answer.
Resrouping to make _—.'"‘ G+5=11 . ——— T+a=11
[ S . L
10. —— b _'u_:" e =
—— =2
Tiis is an essantio) skl for L s If | am =t seven, how mzny more do | need to
o odoTtom ke i'.:"t""'m‘ t: Use pictures or 3 number line. Regroup ar miake 10. How many more do | add on now?
i riumber
BSET partition the smaller number using the part
and use the
F part whole model to make 100
smaller number
to make 10. 9+5=§14| -
Uze ten frames. (1[4 -"L-
AT T
Represent & use .
i i Y Emphasis should be on the language
number bonds and 1 1 L r & 1o
. . ‘I more than 5 is egual to §.°
related subtraction
. 1 SR O RS rURE 'lll Hm. 5 - }'_‘
facts within 20 2 more than 5. =3 0 more than 5 is

a5 : =

B+ 3

‘H iz F mora than 5.7

OLLIaay



Objective & Concrete Pictorial Abstract

Strategy
Adding multiples of 30=30=20 & 0 B B 1 20+30=50
ten 5 = H F H |
= H I H | 70=50+ 20
Ainkd o B Wni = Eany 40 + o= Eu

21 - Ol =
Ilodel using di d bead stri
£ sInE dEnes 20 i nes Uze representations for base ten.

Usz known number
facts

Children sx- i 16 1B=1 =
plore ways of E_;":% D * L] D

/1 miaking num- s |= - =
Part part whole lo\g e |:|+|':|=ED ED_E D 1 |:| 16 16 D 1

O+0=20 20-[]=[]

Using known facts E'DD+ DDD _ DEIDDED oy o= 5 3+4=7
I+ 1= T aste
+ = am .um =am 30 +40 =70
o am EEm
L lecds bo
Children draw representations of H,T and O 300 + 400 = 700
Bar model
900 e00® | WwwNw | = =
l - S—_—

344=7 _
7+3=10 23+25=48




Objective & Concrete Pictorial Abstract

Strategy
Addat‘ﬂﬂdglt AFAF W A Y + 17 +5=22
[—.“[—.-,"[—-' [—-'[—" 17+ 5=22 Use part 17 2=22
number and ones cooon
— part whole
EDE D[_. Use ten frame to 4 be Explore relsted facts
L:U Irar make ‘magic ten and number P
e line to 17+5=22
16+ 7T
| | | model. e 5+17=22
22
Children explore the pattern. @ 33_1TF=5
17+5=122 ' t ' 7 3
B 20 23 |32-5=17
27T+5=32 -
Add a 2 digit num- 27 + 30 27 +10=37
On
ber and tens - 10 +10 +]0 IT+20=47
! ANrANY T+ =57
| \
25+10 =35 ] | ] |
1 | 1 I
Explore that the ones digit does not change \ 27 37 47 57

Add two 2-digit

25 +4
a0 o e B i a8
numbers aq O0g 30 o5 i Eﬂ+
a o, Vi
g O T e = a7 &7 70 71 20+ 40 =60

Model using dienes , place value counters R ST | W W a———— 5+ 7 =12

and mumicon whaole if necessary. 60 +12=72

LIAAY

Add three 1-digit y 4+ 7 +B)= [0 +[7]
numbers + + . .
2 10

.. '.- q; Regroup and draw representation. = lEI

Combine the two numbers that make/
Combine to make 10 Srst if ible, or + bridge t=n then add on the third
bridge 1o then sdd third digit = 15
E= H




Objective & Concrete Pictorial Abstract
Strategy
Column Addition—no T o H-u-del using Children move to drawing the counters using
regrouging (friendly ey |mmmm = Denes or nu- 2 e and ane frame: 22 3
numbers) frilcorn
[RamuEianns] r--.
#dd together the ones first, then the + 1 1 d
Add two or three 2 or 3- | tens — m
digit numbers. E E E m tens anes
? 3 . ..
Add the ones first, then the tens, then
I Lk the hundreds.
‘: Wedln
Pdove to using place value mnl:er:
- . T Units T -
Column Adeiton with BN [ ee 00 curccndmerns | 20 + 5
regrouping. 39 E E E i » ®® o iation of the grid to 10 + 8
= 1 | further support their
15 E % L R understanding, carryi = 73
< o 224 wemmdmarie [ G0 4+ 13 =73
5 - 4 & ten undernesth the
. o eenumdemett
i

Exchange ten ones for 3 ten. Model
using numicon and pw counters.

@ L ] 145
CECT |eeew S
* |
° 338

Start by partitioning
the numbers befors

formal column to

T
o ad
o O

show the exchange.

!
-2
f—

-
-

OLLIAay




Objective & Concrete Pictorial
Strategy
ﬂ.“J t . Tk o -
¥4—add numbers with counters to sdd, exchanging ten ones for L == L : :
up to-4 digits a ten and ten tens for 3 hundred and ten *e -
hundreds for a thousand.
28 g9 o (PO
Hissdracds Tons | Diren ol [ x| . ..
1 * L
|
" EE
LA
o | ° °

Draw representations using pw grid.

Abstract

-+

3
3

-0l N

| 7
6
| 3

Continue from previous work to carry
hundreds as well a5 tens.

Relate to money and measunes.

—




Objective & Concrete Pictorial
Strategy
ﬂ.“J t . Tk o -
¥4—add numbers with counters to sdd, exchanging ten ones for L == L : :
up to-4 digits a ten and ten tens for 3 hundred and ten *e -
hundreds for a thousand.
28 g9 o (PO
Hissdracds Tons | Diren ol [ x| . ..
1 * L
|
" EE
LA
o | ° °

Draw representations using pw grid.

Abstract

-+

3
3

-0l N

| 7
6
| 3

Continue from previous work to carry
hundreds as well a5 tens.

Relate to money and measunes.

—




Concrete Pictorial Abstract

Progression tn Subtraction




Ohbjective & Concrete Pictorial Abstract
Strategy

Taking away Use physical objects, counters , cubes st I i 1

OMBes. to show how objects can be taken away. _-: "._l P YA AV ?_4 3

T VY
Y Wi L
E—4=2 '.-f' % |.. -" /
.. 'y . AY ___.-" : _- AN ",a(

15-3=[12 16—9=7

™ L
4—-2=2 Cross out drawn objects to show what has
been taken away.

Counting back Put 13 in your head, count back 4. What number
Iﬂge 00 M 5 = 3 = 2 J are you at?
T T T T T

r j
Mowe objects away from the group, ¢ 1 2 3 4+ & & 7 B B W

oounting backwards.
Mowve the beads
slong the bead Count back in ones using a number line.

I string as you count
| oonennmne % biciwards

Find the Compare obhjects and amounts Hannah hasl? sweets and her sister has 5. How
Count on using a number line to find the

Difference m T ‘Swen is 3 mare thos four difference.

immw

mzny more does Hannah have than her sister.?

T am Z years clder than mey

sirher
3 FENCm -E,
T ]
. - 1 1 ——t—ttt
’|’ ' o012 3 4 5 & 7T E 9 ImnnQ

Sl"-;.-ﬂ r]
Lay objects to represent bar model.

* NOLLOVULENS




Objective &

Strategy

Concrete

Pictorial

Abstract

Represent and use
number bonds and
related subtraction
facts within 20

Part Part Whole

Link to addition. Use=

l"‘ T PP model to model
E( the inverse.

If 10 is the whole sind 6 is one of the arts,

oo

howve to using numbers within

the part whole model.

model
what s the other part¥
L r
10—6=4 Use pictorial representations to show the part.
Make 10 14—9 13—7 16—8
i2-7F=a]| , -
m - - [3A] [4] How many do we take off first to get to
—— s 1 e i 107 How many left to take off?
' | I - - ] I ] ]
| | | | . AN .J_L | Jump back 3 first, then another 4. Use ten
as the stopping point.
Make 14 on the ten frame. Take 4 away
to make ten, then take one more away so
that you have taken 5.
Bar model

GO
- OOOO

2—2=3

iR R D

10=8+2

10=2+48

10—2=38

10—8=2

* NOLLOVALLENS



Objective & Strategy

Concrete

Pictorial

Abstract

Regroup a ten into

ten ones

I I ﬁ‘ l * ;.’.
. =
I‘d-‘l'

Use a PY chart to show how to change a

ten into t2n ones, use the term ‘take and

20—4 =16

make’
Fartiticning to sub- 34—13=21 | e | e Children draw representations of Dienes and
Emy—— - .
tract without re- e - = cross off.
Erouping. 43—21=22
“Frigngly rumbars’ — | _; Dﬁ
Uze Dienes to — " om 0
show how to par-
tition the number
when subtracting —
without regroup- — w 43—21=22
ing. ‘
Make ten strategy k
i e
. ad T v
Frograssion skouid ba 2 4
Crossing one han, orossing " ¥ — ] fx] &0 0% 93—76=17
= 8 20 EL] ‘eouihng om0 R gl ien o
maore than one fan, oross- 1

ing tha hundreds.

34—28

Use 3 bead bar or bead strings to model
counting to next ten and the rest.

Use 2 number line to count on to next ten
and then the rest.

* NOLLOVULENS



Objective &

Strategy

Concrete

Pictorial

Abstract

Column subtraction
without regrouping

ifriendly numbers)

Uze base 10 or Numicon to miodel

Darw representations to support under-

standing

Intermediate step may
be needed to lead o 27

clear subtraction under-

2
L0

standing.

Column subtraction

with regrouping

Begin with base 10 or Numicon. Move o
pv counters, modelling the exchange of 2

e
‘29 Tens_| Ones

7 HEW oy o8y

Begin by parti-
tioming inbo pv
molumns

Thien migwe o

[ 32g-587:058
H ¥ L]

formial method.

up T & digies.

ooy Sacemad redeirers
o Froagt coede el o
R 1

[STC] Je-nsm T I 1]

|
= |E$ LL L
L L L
@ (eee
H-u-dﬂp-ru-nmuf-rn:hmi:-u-ﬂ-‘ o FTE R

el DI T 3P RN PRl D P D e

ten into tten ones. Use the phrase ‘take i i B
. Children may draw base ten or PY counters F
and make” for exchange. = 7 7
and cross off. T
e
SubaracmeE T 7348 - 179 LR dders 1o drires g ooearte i o o
T T Eai g — e W
e | e -
Toar 4 gubitiest with
—

Uas thd phrsss Tuke So ==gbia’ tee s
Ll

* NOLLOVULENS




ON FIRST ScC

Concrete Pictorial Abstract

Progression in Multiplication




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

ultives including cubes and Mumicon
to demonstrate doubling

/.
' X+ 1]
41 a. + =E

U+0U = (1]

dousle 4is B

Double 4 is &

before recombining it back topether.

16
/7 N\
10 6
I WE il

20 + 12 =32

Counting in mult-

Count the groups as children are skip

Count in multiples of a number alowd.

ples counting, children may use their fin- . . . Write sequences with multiples of num-
gers as they are skip counting. . bers.
Children make representations to show
counting in multiples.
R 2, 4,6, E 10
- W L
L] ﬁl'E- G-"l B3 e @l - Gl ﬂﬂ I'CH-I u]-:- =l
¢ = owomom o E o 22 15 49 15, 320,25, 30
Making equal 2x4=8
groups and gﬁ Draw < toshow 2 x3 =6

counting the total

gk

L]x :I'E'

Use manipulatives to create egual groups.

Drraw and make representations

X NOLLYOTTdLLTNIA



Objective & Concrete Pictorial Abstract
Strategy
Repeated addition U=e pictorial including number lines to solee

eee

@ﬂé"

Use different objects to add
equal groups

Prob  There are 3 gweets in one biag
How mony sweets are in 5 bogs

altogether?
iz P P PR
L 3 L 2
* * s * s
- - -
L L L3 - £
#é - [ - - s

Write addition sentences to describe objects
and pictures.

3337

2+#2+2+2+ 2wl

Understanding ar-
rays

Use objects laid out in arrays to find the an-

swers to 2 lots 5. 3 lots of 2 etc.

Draw representations of arrays to show under-

standine

Ang' |EJ:_IJ

o i

-

L
L

-0

il

3x2=06

2x5=10




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

coumters.

/

oEE mEe
mme gEE

40+ 12=52

show how to double numbers

each part before recombining it back
together.

16
7/ \
10 6
Iav:.! I il

20 + 12 =32

Counfting in mult-
plesof 2,3, .5 10
from O

irepeated addition]

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

S+5+545+5+5+5+5=40

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

\ - fl o
e, 307 e, W Wi, 400
o Ll ” - o g N L=
W v ol o LS R T
. e .
. g ; » . y
El § 0 il ) 1 L
& A
-] & ko - L

Count in multples of a number aloud.

Write sequences with multiples of

numbers.
0,24 6, 8, 10
0,369 12, 15

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

4 x3 =

X NOLLYIIdLLTNI



Objective &
Strategy

Concrete

Pictorial

Abstract

Multiplication is

commutative

Create arrays using cownters and cu-

bes and

MNumicon.

Pupils should understand that an array can
represent different eguations and that, ==
miultiplication is commutztive, the onrder of
the multplication does not affect the Answer.

Uze representations of arrays to show different
caloulations and explore commutativity.

gees

12=3x4

12=4=3

sz an amray to write
muliplication sertences and
reinforce repeated addition.

0000
0000

0000
5+5+5=15
3+3+3+3+3=15

ox3 =15
3x5=15

Using the Inverse

This should be
tought alongside
division, 50 pupils
learn how they
work alongside
each ather.

4

b

NN
NN
NN

2ad=E
4xd =8
Bz2=4
Bzd4=2
E=2x4
E=dul
1=E=4
L4=zf=2

Show zll 8 related fact family sentences.

X NOLLYOTTdLL NN



Dbjective & 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-
durs tha rrid methnd value counters in a way that they understand. bers and showing the clear addition
longside the grid.
4 WS They can draw the counters using colours to =enes &0
o show different amounts or just use the cincles in
4 s % | 30 | s
af3 thie different columns to show their thinking as | 210 3
T I 5
Move onto base ten to move towardsa | =hown below.
more compact method. 210 + 35 = 245

[ T
Jl:n;m i s

oo
ajjm]
C = mlaje|

MMove on to place value counters to show

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

hiow we are finding groups of 3 number. We

are multiphying by 4 so we need & rows 10 a8
®@ @ . P
P dxilG
10 100 BO
Bar model are used to explore missing numbers
Fill e@ch row with 126 3 0 =

4 x =20

&dd up each column, starting with the ones

making amy exchanzes nesded
a o [ ]

Then you have your answer.

X NOLLYOTTdLL NN



ON FIRST ScC

Concrete Pictorial Abstract

Progression m Division




Objective & Concrete Pictorial Abstract
Strategy
Division as sharing chieren e pictres prshapesmahareaint 112 shared between 3 is
muodelling

| hawe 10 cubes, can you share them sgually in
2 groups?

$ &

B snaren pevween £ 154

~ BES

12 shared between 3 iz 4

$$




Objective & Strategy Concrete Pictorial Abstract
Grid method recap Children can represent their work with place
from year 3 for 2 Use place value counters to show how we walue counters in a way that they understand. Start with multiplying by one digit num-
digits % 1 digit are ﬁrﬂir-s groups of 3 number. We are mul- They can draw the counters using colours to bers and shawing the clear ddition
tiplying by 4 =0 we need & raws ) show different amounts or just use the circles in alengzide the grid.
— the different columns to show their thinking as
i [RTTR el N T
Mowve to mulbplying ! ) | 7 210 35
3 digit numbers by :
1 digit. {year 4 ex- |h“=":r“-m"”'IIIrth em 40 + 35 = 5 |
pectation) a @ Y
Audd up each ool g ves
making any exchanges nesded
Column multiplication | Children can continue to be supported by 327
place value counters at the stage of multipli- & 00 20 ¥ I -
c:ﬁnn.'l_h'n'. initially done where there is no 4 1200 80 2B I X 4 |
regrouping. 321 x Z = 642
The grid method my be used to show how this 28
I ,'..._ I is im- relztes to a formal written methiod. 20
portant at
:-." this stage 11[!]
" | thatthey
—) - 1308 |
== | multply This may lead
e = the ones ? o & compact
:’: Hret. Bar modelling and number lines can support :‘: !l method.
learners when solving problems with multiplica-
The corresponding long multiplication is mod- | ton alongside the formal written methods. E
elled zalongside

X NOLLYOIdLL 1N



Objective & Concrete Pictorial Abstract
Strategy
Division as sharing Children use pictures or shapes to share quanti- . _
el 12:3=4
Children use bar modelling to show and support
understanding.
| hawe 10 cubes, can you share them egually in
2 groups?
000 000 (000 000
12z4=3
Division as grouping | Divide quantities into egual groups. Use number lines for grouping 2E=T7=4

Use cubes, counters, objects or place valus
oounters to aid understanding,.

.-IIIH'I-;ll"'l-I‘l"HJ:""LHI"L"IH{IHHL

-3 +3 +3 +4

JAVAVAVA

D1234587 39 191112

12+3=4

Think of vre war ax o wrie. S L el the num-
ber of groups you are dividing by and work out
how many would be within each group.

20

i

W+5=?

9at=20

Divide 2B into 7 groups. How many are in

each group?

+ NOISIAIC



Objective &

Strategy

Concrete

Pictorial

Abstract

Division as Erouping

Use cubes, counters, objects or plaoe value
oounters to aid understanding.

24 divided into groups of 6 =4
86 + 3 =32
@] @ e

‘o ‘e
0® o® g
a0® o® @

Conmtinue to use bar modelling to aid solving

division problems.

[

e

cn
1]
i ]

How many groups of 6in
247

24+-6=4

Division with arrays

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

Eg15=3=5 5x3=15

15+5=3 Fu3=15

Draw zn array and use lines to split the array
into groups to make multiplication and division

sEntERCES

000
OOG
OO0
OO
Y Y

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

SEnbERCES.
Tud=28
4u7=28
2B=7=4
2Bz4=7
2E=Tud
2B=4x7
4=28=7

F=2B=4




Dbjective & Concrete Pictorial Abstract

Strategy
Division with remain- |14 =3 = Jump forward in egual jumps on a number line | Complete written divisions and show the re-
dars. . ) then see how many more you nesd to jump to | mainder using r.
Divide objects between groups and Find 2 remainder.
see how much is left over 29 + B = 3 REMAINDER 5
T T T
cividend  divisor  quobtent rerruinader

FErmre ~
nsmuinsl 0,

" Draw dots and group them to divide an amount

‘ and dearly show a remainder.

» OOOOL

Usze bar models to show division with remain-
ders.

Examiple wilhout remaindar
40+5 + 02 8+5: 5454545 =8 fives

Ask "How many 55 m 407

03 115 20 25 30 35 40
Exampla wilth remainder
B+6
+E+R+E+H+ +,2\| = § sixes with a remainder of 2

0 6 12 18 24 30 36 34

For larger numbers, when it bacomaes inefficient te count in singls multiples, biggar
jumps can be recorded using known facts.




Objective & Concrete Pictorial Abstract
Strategy
Divide at least 3 digit |96=3 Tens Uniis 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 | e rem ainder.
3 2

Short Division

DO @8
3 ONONCOIE N |
ONONONEN N

Use place value counters to divide using the

bus stop method slongside
QEOE e

Larademar)
| 4241

47 = 3=

Start with the bigzest place value, we are
sharing 40 into three groups. We can put 1
ten in ezch group and we have 1 ten left over.

® o

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

@]

(O]

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

into egual groups.

‘00\/OONOO
O0ADO

Encourage them to move towards counting in

multiples to divide more efficiently.

2 1 8
3

4.8 7 2

Mowve onto divisions with & remainder.

8 6 r 2
3

5/4 3 2

Finally move into decimal places to divide the

totEl scourately.

1 4 . B
B 21

1
35‘511.&




