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Object | Year group Concrete Pictorial Abstract Vocabulary
ive
Reception Objects (e.g. counters, conkers, buttons, cubes Part-Part-whole subitise
etc..) 3 count
g por add
Tens frame ' whote {3 plus
port altogether
3 1 more
Rekenrek part-part-
Numicon — ,/_qr whole
T "fﬂt_‘;s‘ﬂ“‘- number
#‘1 % :ﬁ - bonds
ooloo double
digit
total
Year 1 X3 Part whole 3 Use part-part-whole addition
#‘j % :# Use pictures to add two 5 i diagram add together
Numicon oolieo! numbers whoie {3 3 double
(- < E- -~ -i - -‘ﬁ' = -i = cﬁ' I part q~ pon equals
A Number lines (numbered) woe NG total
+ Cubes eg.7+4 part digit
% | S EENEEYAVA VA VAN ’ missing
[ ;i 4 0 1 2 3 4 35S 6 7 38 9% 10 NN number
< Rekenrek -7' ' Recording jumps on prepared lines, then 4+3=7 problems
’ El constructing own when ready 2-digit
10 Bar model Progression: number
= 4+11=? : greater
part-wholel™ ' ? ‘ Counting In Ones rear double
Number tracks and Cuisenaire rods [ 4] 11 | Ones add Ones b
Mental strategies: Ones add Ones (Thru 10) to number
gles: 20/ then 50 bonds
} - count on or back in ones symbol

ten frames B=

=
O

Dienes base 10

- reorder numbers in a calculation
- begin to bridge through 10, and later 20,
- when adding a single-digit number

- use known number facts and place value to add

or subtract pairs of single-digit numbers

- add 9 to single-digit numbers by adding 10 then

subtracting 1
- identify near doubles, using doubles already
known

Addition with missing
numbersa+6=11




Addition

Year 2

Numicon

Dienes base 10

Number lines (numbered)
eg.7+4

S 5 2 3 4 3 57T 2P DR
Recording jumps on prepared lines, then
constructing own when ready

Bar model
4+11=?

(el 11 |
Mental strategies:

- count on or back in tens or ones

- find a small difference by counting up from the -
- smaller to the larger number

- reorder numbers in a calculation

— add three small numbers by putting the largest
number first and/or find a pair totalling 10

— partition additions into tens and units then
recombine

— bridge through 10 or 20

— use known number facts and place value to add
or subtract pairs of numbers

— partition into ‘5 and a bit’ when adding 6, 7, 8
or 9, then recombine

—add or subtract 9, 19, 11 or 21 by rounding and
compensating

— identify near doubles

— use patterns of similar calculations

— use the relationship between addition and
subtraction

— use knowledge of number facts and place value
to multiply or divide by 2, 5 or 10

— use doubles and halves and halving as the
inverse of doubling

Blank number line largest number first
and partition smaller number only

+10

T~ ™

23 33 3s

23+12=35
Progression:
TO+0to 20
TO + O thru 20
TO + Mult of 10
TO+TOto 50
TO+TOto99

3-digit
number
sum
commutativ
e

inverse
calculation
method
ones

tens
operation
partition
value
increase
exchange
addend
(MN)




Addition

Year 3 Dienes base 10 4+11=? Blank number line largest number first estimate
i and partition smaller number only
i 4] n | S . collumn
Bar model_ S '\ addition
Mental strategies: 2 1 1| exchange
Place value mental method (smile) Column addition addend
HTO HTO T HTO digit
+426 =
57% h hundreds
5 6 5 4
D13 +5 235

Place value grids

Hundreds I Ones.

=
o
o

o0
3155 8
oo

Partitioning and recombining
456 + 526 =982

HTO+HTO = HTO
400 + 500 =900
50+ 20=70
6+ 6= 12
900 +70 +12 =982

Bridging through 10 and 100
156+15= |7
L T

156 160 |7

Rounding and compensating

338 +199 =358
338 +200=538 538-1=537

Progression:
HTO+HTO

Introduce carry
Decimals involving money.
Addition within contexts




Addition

Year 4-6

Place value counters
=

Make both numbers on a place value grid.

© . ¢ L Add up the ones and
® 0000 |@@@® *527  exchange 10 ones for ong
o | 10.
0006|ee 0000
©0 000

The use of number lines for rounding and time is

a useful scaffold
4+11=?
4
Bar model I l L I
Mental addition strategies:

Place value mental method (smile)
ThHTO ThHTO
+ 4= 54-0(7
S 47

Partitioning and recombining
4562 + 5264 = 9826

4000 + 5000 = 9000
500+ 200= 700
60+ 60= 120
2+ 4= 6
9000 +700 + 120 +6

Bridging thr(laugh 10 and 100

156 +15 =
|

=9826

T

156 160

Rounding and compensating
3382 +199 = 3581

3382 +200 = 3582

17

3582-1=3581

From

Compact Method Year 4,
324
+ 807
1 .12

children are expected to
master using the compact
method (where
appropriate) to solve
addition problems with
increasingly large numbers.
From year 5, children may
choose to use a number line
if they believe it would lead
to quicker solutions.

72.8
+546
1274

111
£
-
£ 3
1

Progression:

Year 4: ThRHTO+ThHTO; decimals to
two decimal

places

Year 5: More than 4-digits; decimals to
three

decimal places; adding more than two
numbers

Year 6: More than 4-digits; decimals to
three

decimal places; adding more than two
numbers

9

o
N

— ] )
| |
=

4 digit
numbers
operation
methods
efficient
round
thousands
place holder

Year5
accurate
approximate
constant
strategy




Subtraction

Reception

Objects (e.g. counters, conkers, buttons, cubes
etc..)

Tens frame
— e
Rekenrek =

& |
Numicon % *

Part-Part-whole
3

5 o
whole\ 2z

part

take away
minus
part

1less

left

Year 1

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

Number tracks and Cuisenaire rods

ayy

le .
74 lll'lnlnlklnl '/ ‘ ‘
12, ululhlu &
Numicon 5 %

Ten frames

m wm
| ] L 1] ]
| W ~ ‘r l |

Make 14 on the ten frame. Take away the four first to make 10 and
then takeaway one more so you have taken away 5. You are left wi
the answer of 9.

Dienes base 10

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

i 1 L 1 1

| ' ' 1

oY A0 E

15~3=[E

Bar model
15-4=?
15
4 ?

6-3=3
Subtraction with missing
numbers—7-?=4

Progression:

In Ones

Ones take Ones

Ones take Ones (Thru 10) from 20

Subtraction with missing numbers
6-a= 3

subtraction
subtract
difference
missing
number
problems
less

minus
symbol




Subtraction

Year 2

Numicon

Dienes base 10

Number lines - counting back
13-5=8

Number lines - counting back
74 -25=49
49 54 74

\/\/\/\/\/\/

1 -1 1 -1 1 -2
[Also jumps can be in 10s and 15s)

Note — jumps below the line

Bar model
15-4=7
15

1

-} ?

Put 12 in your head, count
back 4. What number are
you at? Use your fingers to
help.

Worded questions for
example:

Fred has 23 sweets, George
has 15 sweets. Find the
difference between the
number of sweets.

16-8=

Progression:

TO - O from 10 then 20
TO - O thru the 10

TO - Mult of 10 from 50
TO - TO from 50

TO - TO from 99

exchange
efficient
method
decrease




Subtraction

Year 3

Dienes base 10

Number lines — counting back
74 -25 =49
49 54 74

o W e T W)

e in 105 and 15]

Bridging through 10 or 100
Number lines — counting on

0 27 30 70 74

2 ll::
Dienes base 10 =22 %% build biggest
number and cross out what you are taking away.

Bar model
15-4=7
15

8 fi

Column subtraction

111162

-11:i1:9
o]
‘ 6. 4‘ 3

- 0 2 5

Progression:

HTO-TO

HTO - HTO

Introduce exchange
Decimals involving

money.

Subtraction within contexts

column
subtraction
estimate
minuend
subtrahend
inverse
place holder




Subtraction

Year 4-6

Counters maybe used to scaffold — where
appropriate.

©| o | ® |
00 |00 0000 234

i Calculations

§-88

Start with the ones, can | take away 8 from 4 easily? | need
to exchange one of my tens for ten ones.

From Year 4, children are

3 12 expected to master using compact
2 15 method (where appropriate) to

4 3 § solve subtraction problems with

2 4 § — increasingly large numbers. From

1 B 9 year 5, children may choose to use

a number line if they believe it
would lead to quicker solution.

Bar model
15-4=7
15

1

S ?

Mental strategies:

Place value mental method (smile)
ThHTO ThHTO

6789 — 5/3=6266
260

Bridging through 10 or 100

5682 — 152 = 5530
5930 63D %630 Todi

\Z00 AP S

Round and compensating

5681 —199 = 5480
5681 - 200 = 5481
5481+ 1=5482

Partitioning and recombining
9624 — 3212 = 6412

9000 - 3000 = 6000
600- 200= 400
20- 10= 10
4- 2= 2
6000 +400 + 10 + 2 = 6412

Progression:

Year 4

ThHTO- HTO;

ThHTO- ThHTO
decimals to two decimal
places

Year 5: More than 4-digits; decimals to
three

decimal places; subtracting more than
two numbers

Year 6: More than 5-digits; decimals to
three

decimal places; subtracting more than
two numbers

4 digit
numbers
operation
methods
efficient
round
accurate
approximate
strategy




Multiplication and division

Reception Multiplication: n/a n/a double
Use of objects like cubes, counters, buttons etc half
sharing
Division: even
Use of objects like cubes, counters, buttons, fair
oranges, shape etc, to show half of an object or odd
shape digit
near double
equal groups
unequal
group
Year 1 Multiplication: Multiplication: Multiplication: twice as
Use of objects like cubes, counters, buttons etc Progression: many
3 plates, 2 cakes on each plate 2X multiplicatio
/ Doubles n
4 . ’ ” ’ One step problems division
’ @ @ @ | - “ - e
share
Numicon even
Arrays fair
grouping
unequal
) divide
Cuisenaire rods == repeated
addition

Division:

Use of objects like cubes,
counters, buttons etc and
putting them into groups

T

H

Numicon

Division:

6 cakes shared between 2 people:
PPOPee

Childre use pictures to share quantities.

6 cakes put into groups ot 2
PPRNOIPe

Division:
Progression:
Halves

+2

One step problems




Multiplication and division

Year 2

Multiplication:

Arrays: 5x 3
Numicon

Cuisenaire rods =

Division:

006
o
I

Numicon

Multiplication:
Repeated addition
5x3

e W sV .

0 5 10 15
Arrays :z::: ®© 0066
5x3 (K X X X

00000 - - - o -

Division:

Using number lines to show jumps in groups. The
number of jumps equals the number of groups.
0 1 2 3 4 5 6 7 8 9 1 11 12

1 | ] ! i 1 1 1 ]
1 I I 1 1 I

3 3 3 3

Bar model — think of the bar as a whole. Split it
into the number of
groups you are
divising by and
work out how
many would be
within each group.

20+5=?
Sx?=20

Multiplication:

Progression:

5x

10x

One step problems involving
the 2x, 5x and 10x tables

Division:

Progression:

+10

+5

One step problems involving
the 2x, 5x and 10x tables

commutativ
e
multiplicatio
n tables
repeated
addition
divide

lots of
multiply
twice




ivision

Multiplication and d

Years 3-4

Multiplication:

Arrays for scaffold

Cuisenaire rods

Multiplication:
Number line with 10x4 10x4  3y4
jottings A > —

Show the link with arrays to first introduce the grid method.

[ f .
irmets Grid method

X

Move on to using Base 10 to move towards a more compact method.

X T 0] 4rowsof 13

| — ]

-

1 .

|—|EEE Compact grid

method
e L=l ==

Bar model -

Bar modelling and number lines can support learners when solving
p with ication the formal written methods.

Multiplication:
Grid method

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

10 8

10 100 80

3 30 24
7 4

Lon

g x 6 3
1 2
2 1 0
2 4 0

multiplication

< 23 Short
8 (4x2)
120 (4 x 30)
40 (20x2)
600 (20 x 30)
768

multiplication

435
X 72

exchange
missing
number
problems
derived facts
factor
product
distributive
law

square
numbers
corresponde
nce
remainders
formal
written
layout
dividend
divisor
quotient
commutativ
e

inverse
multiples
scaling
efficient
multiplicativ
e reasoning
short
multiplicatio
n

short
division




ivision

Multiplication and d

Division:
14+3=

Divide objects between groups and see how much is left over

Alongside short division, place value counters can
be used as a scaffold:

Tens Units
3 2
OO0 ee
3 (OJOXONEN N J
(ONOXOREN N J

Division:

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

HOOOL

Students can continue to use drawn diagrams with dots or circles to
help them divide numbers into equal groups.

00\ (00O 0\
00/\00OA00

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

Progression:
Year3TOXx O

Year 4: TOxO; HTOxO

Division:
Begin with divisions that divide equally with no

remainder.
2 1 8
3

4,8 7 2

Move onto divisions with a remainder.

8 6 r 2

3
5/4 3 2

Progression:
All + tables

Year3TO+O
Year 4: TO+0; HTO+O
Simple remainder e.g r3




Multiplication and division

Years 5-6

Multiplication:
Concrete objects can be used as a scaffold

Division:
Concrete objects can be used as a scaffold

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

Division:
Students can continue to use drawn diagrams with dots or circles to
help them divide numbers into equal groups.

/00\(00\YO O
00/N\00 00

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

Multiplication:
Short division 1342
Worded X 18
problems 13420
10736
Progression: 24156
Year 5: f
ThHTOxO; ThHTOXTO

Year 6: HTOxO.t Numbers
with 1dp x single digit
Children in Year 6 may also
be taught the lattice
method (Nappier’s Bones)
of multiplication to aid
transition to secondary
school (this is the preferred
method at the Cotswold
School).

Division:

Short division with decimals
1 4 . 6

16 21
3 5/511 .0
Worded problems

| 10]231219] | | []|-l42
42[A7[gr2r8 | | |2[-[sk |
IR INIR 3 -|12¢
N 40 I
e 18 2 150 3 O O
S % A B S- 21D
o N Y13 I O
..... 10 I I
Ll 1-Isaiel | | [91-]2|78
...... Lol | | o 1420

Vo [ [

Yéa}‘ 6 - Long division

Progression:

multiples
prime
numbers
cube
numbers
short
division

long division
dividend
divisor
quotient
powers of
long
multiplicatio
n

order of
operation
BIDMAS
BODMAS




Year 5 ThHTO + O, with
remainders; ThHTO +TO, with
remainders in context

Year 6 ThHTO + TO with
remainders in context TO.t + O
Remainders as fractions or
decimals where known (e.g.
4/8 = 0.5), long division

Fractions, decimals and percentages

Years 1-2 bl 430 4 Kgaridrof half
1 .‘ y1 e o [:l sh i % whole
3 4 afits Pty quarter
\‘ “ ‘ é E g L] equal parts
cubes : |
1 (0\®® ¢ ’ three
ry : 8 @ quarters
counters - Progression: third
Year1and % equivalent
fractions
Year2 %, %, 1/3 2/4 and % numerator
Above of numbers to 10 denominator
then 20 one whole
Year3 -4 Numicon to scaffold equivalences and Progression: unit
addition/subtraction of fractions Year 3 and Year 4 fractions
“ Increasing denominations to | non-unit
1/10 fractions
Equivalences pictorially tenths
Add and subtract simple hundredths
fractions within 1 equivalence
convert
four quarters proper
s fractions
AEAAS fractions
decimal
t B points
Foim = mixed
7 7
numbers
oz _3 integer
8 8




thousands
hundreds

hundredths

tenths

® Decimal Point

so“’l of 70 = 007

100

Progression:
Year 6

O.thth place value

Add and subtract numbers
with different
denominations

Year5 = 3= B . G thousandths
Cuisenaire rods 5 10 100 percentages
3.5 facotrs
§ ; > \ 4 100 integer
2/\5’?- \1 i_2_2 common
= . & 5 10 100 denominator
8 3
20 20 .
$ Progression:
* & %5
(o]0} e | =y Y Year 5
2 8 ;
= [Elicmt et [ s 5 = 25 >% = 25_0 Equivalence
"E Elsle]lE[alala sl A A Methodology of
Q ¢ S equivalence
o 2t Introd ixed numb
ful v &b, D 3 because 7 + 2= 3 with 1Folf It cver ntroduce mixed numbers
iz 3 ntroduce percentages as
o "Iakazizt 3 Introd t
me S . I SR, (i I fractions out of 100 and
o
4 of .
© ¥ w0k 04 therefore as decimals
% o 232%=032 Fractions of fractions
wn = 75%= 075
© - =8%=008
E Year 6 simplify
— ) 0.1 1
o L of 60=06 common
Q T T T Y N because 60 = 100 = 0.6 multiples
o 0 001 002 003 004 005 0.06 007 0.08 009 0.10 couse =i huitip
- simplest
= 1 of 70207 form
o recurring
e
O
(49]
o
L




