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Facilitating a ‘concrete’ experience and using models and images. (possible resources)
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Vocabulary — Years 1-6

Year 1

Ones and tens

Number bonds, number line.

Add, more, plus, make, sum, total, altogether.
Double

Half

Equals, same as

Difference

. Addition-Vocabulary

Subtraction - Vocabulary

How many more to make ....? How many more is ....*

Half

Difference

How many more is ....?

Subtract, take away, minus

How many fewer is ... ? How much less is ....?

Year 2

Numbers to one hundred
Hundreds

Inverse

Double, near double
Partition

Recombine

Hundred more/less

Year 3

Numbers to one thousand
Column addition
Column subtraction

Year 4

Tenths, hundredths, decimal places
Round

Thousand more/less

Roman numerals

Count through zero

Negative numbers

Year 5

Power of

Year 6

Numbers to ten million




Multiplication - Vocabulary

Year 1

0dd, even

Count on in twos

Count on in tens (forwards from/backwards from)
How many times?

Lots of, groups of

Repeated addition

Double

Halve

Share, share equally

Groups in pairs, twos, fives, tens etc
Equal groups of ...

Divide, divided by, left, left over

Year 2

Once, twice, five times, ten times
How many times?

Times, multiply, multiply by
Multiple of

Division facts

Year 3

How many times?

Three times, Four times

Product

Multiples of four, eight, fifty and one hundred

Year 4

Multiplication facts (up to 12 x 12)
Division facts

Inverse

Derive

Year 5

Factor pairs
Composite numbers
Prime numbers
Prime factors
Square number
Cubed number

Year 6

Order of operations
Common factors, common multiples
BODMAS




ADDITION

SUBTRACTION

Have an understanding of what “more” means and be able to say what is one more than

a given number, at first to 10 and then to 20.
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Children are encouraged to read number sentences aloud in different ways: e.g. “Three

add two equals 5” “Four plus 3 makes 7”

Number lines can be used alongside practical apparatus to solve addition calculations
and word problems. Children “jump” along the number line to “count on”, adding 2

4+3=7

single-digit numbers.

Have an understanding of what “less” means and be able to say what is one less than a

given number, at first from 10 and then from 20.

1213 14 15 16 17 18 19 20
. 1 1 & 1 1 1

Begin to use objects, pictures and concrete apparatus to relate subtraction to taking

away and counting how many objects are left.

6-1=5

Children are encouraged to read number sentences aloud in different ways e.g. “Five

subtract one leaves four” “Six take away 3 equals 3”.

Number lines can be used alongside practical apparatus to solve subtraction
calculations and word problems, “jump” back to “count down” the number line.

Jump back under the

number line




MULTIPLICATION

DIVISION

The link between addition and multiplication can be introduced through doubling and

reinforced through repeated addition of the same number.
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Children begin with pictorial representations. Use real life contexts and practical
equipment to count in repeated groups of the same size.

Extending to count in twos, fives and tens, both aloud and with objects, such as Numicon
or other concrete apparatus.

23 00

Children are encouraged to read number sentences aloud in different ways

”

e.g. “Five groups of two makes ten” “Three lots of two makes six”.

Children are given multiplication problems set in a real life context and are encouraged to
visualise the problem.

e.g. “How many fingers on two hands?” “How many sides on three triangles?”

“How many wheels are there altogether?”

b o atb 7

Division can be introduced through halving or sharing an equal amount into 2 groups.

“6 gingerbread men shared
between 2 people means they
get 3 each”

“6 shared between 2 equals 3”

CC

Children begin with mostly pictorial representations linked to real life contexts, recording
their work using these objects such as the example above.

Children need to see and hear representations of division as both grouping and sharing,
although the focus at this stage is on division as sharing.

Grouping Model
Mum has 6 socks. She grouped them into
pairs. How many pairs did she make?

Sharing Model
| have 10 sweets. | want to share them with my
friend. How many will we have each?




ADDITION

Year 1 Year 2 Year 3

+ = signs and missing numbers + = signs and missing numbers o | + = signs and missing numbers

3+4=- *+ =3+4 E (X3 Extend to == Continue using a range of equations as in Stages 1 and 2 but with
3+ =7 7= +4 ® O 14+5=10+- and adding three numbers appropriate, larger numbers.

« +4=7 7=3+- Partitionintotensand 32+¢ +¢ =10035=1++ +5 Partition into tens and ones and recombine

e+ =7 7T=e + 0= 149 248 347 4+6

3 +4isthe same as 7 as modelled using Numicon

Use a Part Part Whole model to
support balancing equations

Using number tracks / lines

5608

Counting up in ones

Moving onto blank
number lines with partitions

Using a hundred square
Secure understanding of
adding 1s and 10son a
hundred square

\és I UrntSthes

l%

Children need of

practice of partitioning
into 10s and 1s using a & e
variety of apparatus

refine to partitioning the second
number only:

ones and recombine

12+23=10+2+20+3
23+12=23+10+1+1
=30+5
=33+1+1
=35

Use numicon, PPW or bar modelling to support, combine tens first

“

Using a blank numberline:

21 34
23 33 35

Using a hundred square:

11234 10| Let’s solve...

1]12]13]14 lsy Uqﬂ Btk

21]22]23[24]” 30

31[32(33]34 {/ [40] 6543095

41|42 | 43|44 AE:L/{A 4950 |
7

addition 5152 5354 [ 557 4 5q[60| 95 +4 =99
6162 | 63|64 (65F0 |67 68|69 70
7[72|73[74| 7|76 |77]78[7a 80| ¢,

81[s2[83]84[ds 868788 [8a[ 0| 654 34 = aq
a1{a2 [ 23| a4 (as)ae-ta7-aefad)100

[Rer—

Mental Method

+10
Add 9 or 11 by adding
10 and adjusting by 1 q
35+9=44 35 447 45

Partition both numbers and recombine. Refine to partitioning
the second number only e.g.

36 +53=53+30+6 +30 16
=83+6 T~ ™
=89 53 83 89

Can continue to use numicon / dienes / hundred square to
model and support as required.

Partition into hundreds, tens and ones and recombine
Either partition both numbers and recombine or partition the
second number only e.g.

358 +73 =358 +70 +3 +70 3
=428+3 T~ ™
- 431 358 428 431

Using dienes 257 + 64 =321

Concrete Representation
Pictorial
Representation




ADDITION

Year 4

Year 5

Year 6

Introducing pencil and paper procedures

Begin with partition both numbers and recombining, adding the
tens first

83+42=125 Progress this to units first
83
+42
80 +3 5
+40+2 120
120 +5 = 125 125
Extend this to 3 digit numbers
358+ 73 =431
either or
300+ 50+ 8 358
+ 70+ 3 73
300 +120+ 11 =431 11
120
300
431
Alternative layout, helping to show equivalence:
Partition both R 36 s 30 + 6
— 43=40+3
: -‘.r: U.’n:: Wer 79 = 70 + 9
Sbie T ' Leading to:

Adding 3
Hq=(00+ll-o*ﬂ ¢ N /dign :
35 = 20 + 5 Mwh SMNJN numbers
T84 = 100 %730 + 1l line upthe HT20

Concrete Method 100s 10s 1s
=11 Q00

) o g%

= 20

pom—

-1 1 1

Pencil and paper procedures

Leading to more developed formal method, showing numbers

carried underneath: 587 + 475 = 1062
T™HTU .

g
Guowy . 1000 i 43 HTEU

the thowsords +4315
column - \IOGQ.*\

500 + 400 +100 = [000.

MMA&\S
P— | 1o ok the e
m/oowcoj As F+5=12

who
hundseds columa.  Corny Tha Ba
e the nnt columa.
wHTO
G'q.g'/\E}vs«w#.at
5 the s ore
4 6 8 &mi‘gup
+ F 2 comnecty
6 21 8
21 belaw
o

Extend to decimals, using the same number of decimal places to
begin:

lumn addifion. TIO. ¢t 0'4737
39.4 ?&i m MRy
Corg  * G0 %
BM hundreds | fens | ones tenthe | hundredthe
th lng u 2 |.| 4
!l + ST
6

Pencil and paper procedures

Extend to numbers with any number of digits and decimals
with 1 and 2 decimal places.

124.9 + 117.25 = 242.15

124.90
+117.25
242.15

11

add in a zero to keep the place value

Extend to 3 decimals places:

Line up the Add Add Add Add
decimal points thousandths hundredths tenths ones
1.234 1.234 1.234 1.234 1.234
+ 4.1 + 4.1 + 4.1 + 4.1 + 4.1
—» .__4—>» ._34—» .334 —» 5.334
1.830
21.10S5
236.800
-+ 0.900
260.635
?
AN
‘. I

|
L-U=0-0
LI+L=00-1




SUBTRACTION

Year 1

Year 2

Year 3

Pictures / marks

Sam spent 4p. What was his change from 10p?
$é9¢ @? XXX

0000 000000

PPW model

—

7

- =signs and missing numbers

7-3=» «=7-3
7-¢ =4 4=. -3 | 10 |
0-3=4 4=7-
o D=4 4= -

Understanding subtraction as take away, using concrete apparatus
to begin

Moving to using number tracks and then numberlines, counting
backwards to take away

1 I I
T LI L
0 & 7 8 8 10

=

|1 1 1
LI
12 3 4

1 3 5 7 9
Understanding subtraction as finding the difference
: y---ooee
om0\
@D « 4+ o
. ,,L;Hermco. wmm
The difference between 7 and 4 is 3 14 and Qs S
Finding the difference on a numberline by counting up

— counk wp o .
q—é —3 Sind ddfference Can begin to use
- 7 blank numberlines
if appropriate
. 5% 10 13141516 (counting on or

— back in ones)

count backe
|2‘5=7b"“"°“’3 Il i

Using a hundred square
for taking away ones and
tens

- = signs and missing numbers

Extendto14 +5=20 -«

Find a small difference by counting up

+1 +2

SN

39 40 42

42-39=3

Use known number facts and place value to subtract (partition
second number only)

37-12=37-10-2

=27-2
=25

25 27 37
-1 -1 -10

Using a hundred square

How to use a hundred square...‘
2(3|4|5|6|7|8(a]10
1112 [ 13 (145 ’yu@‘lS 19(20
21(22(23|24|25|26 47 28129 |30
37-20<17 [31[32]33[34]35] 3637 38[3a] 40

1 41|42 zq)/'/’w 484950
17-3=14 |51|52 5758|5960
616 67| 68 (69 | 7Qsubtraction
So.. n\Ag /17787980

Pl
37-23=14(81(82|8 /ﬁb 87 (888990

L a1]a2 [ a#7a4] a5 [ a6 [a7 | a8 aq 10&%’

Concrete/ Pictorial Method

“10s | s 10s | 1s

;

Let’s solve...

37-23=?

Find a small difference by counting up

Continue as in Stage 2 but with appropriate numbers e.g. 102 —97 =
5

Use known number facts and place value to subtract

Continue as in Stage 2 but with appropriate numbers e.g. 3 digit
number — 2 digit number.

197 -15=182
L_/'\_//
182 187 197

-5 -10

Complementary addition
Starting at the lower number, jumping to the nearest ten. Add the

tens and then count on the extra
84 — 56 =28

+4 +4

56 60 80 84

Throughout this stage continue to use concrete apparatus to
model such as numicon and dienes to model taking away and

finding the difference.

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

10s | 1s

A

10s 1s

RN %

10s

1s
Nk




SUBTRACTION

Year 4 Year 5 Year 6
Complementary addition Find a difference by counting up Expanded method with exchanging
Using 3 digit numbers, counting on in 100s e.g. 8006 — 2993 = 5013 935 -587 =
754 — 86 = 668 This can be modelled on an empty number line, as in lower KS2. 800 +100 +10
935 = +30+5
+14 +600 +54 587 =500 + 80 + 7
Continue to extend counting back on a blank number line to cover
/\/\/\ 3 digit minus 3 digit 348 = 300 + 40 + 8
86 100 700 754

Introduce expanded written methods for 2 digit numbers

61-32255 | 4.
?Muad’h /'.ifﬂ..ud,

Ny -32=23042
Recambiae ,‘35 = 1’5\
‘?'.qd.‘?.x v 0-¥
M‘;Mr

Using decomposition (exchanging) of tens:

92 -38
90+2 —» 80+12
30+8 - 30+ 8
50+ 4
181 - 57
T "
181 = 100+80+1
- 57 = 50+ 7
124 100+20+ 4

Column method using place value counters.
234 - 88

00s| W0s | s 00s| 10s | 15

=] 0000 ] 0009
100s| 10s | 1s
) 0000
1 4 6

Concrete/Pictorial method

389 - 164 = 225

Leading to expanded written method without exchanging:

774 - 432 =

774=700+70+4
432=400 +30 + 2

342 = 300 +40 +2
889 - 647 =442

8 89
-6 4 7
4 42

Introduce compact method when understanding of expanded
method is secure

(-
OO
391

186 | ?

1004 — 692 = 442
1000 100
N0 0 4
- 6 9 2

4 4 2

Continue to use expanded and compact method until

children are secure

Apply across 2, 3 and 4 digit numbers, including decimals

TO TO HTU
) 98 2y 776 3) 28 6
-1 7 -4 8 - 10174
8 1 2 8 6 2
Th HT U Hr O h th
7000 5)6 82 11 42
- 4 8B 26 26:6i8i»1 733
121117 4 0 16 - 4009




MULTIPLICATION

Year 1

Year 2

Year 3

Counting in 2s, 5s and 10s using pictures and symbols

For example using objects and money

EYPYR YT L LI

Awea Awsar Awia dwiayd

"_1_1_/\_1

(“,

PPBBO® o &

(Recording on a number line modelled by the teacher
when solving problems)

O Y Y ¥ ¥ N

i 01 2 3 4 5 6 8 9 10 11

Use concrete apparatus to show groups, such as bead strings,

2824 2% 2w &X2

Securing knowledge of 2s, 5s and 10s as times tables

Counting up and back in 2s, 5s and 10s
Recall of number facts

x = signs and missing numbers

7x2=0 O=2x7
7x0=14 14=0x7
ox 2 =14 14 =2 x O
ox =14 14 = O x

Arrays and repeated addition

el la
ol

2x3=6

2x 4

Or2+2+2+2

Shown on a numberline:

ANA

2x3A=G
InZemg

s B
g

Show counting in groups of 2s, 5s and 10s on a hundred square

N -

|23u567aq€§1‘*
12 13 15 16 17 18 19 s
21122 23124 25 26 27 28 29} ¢
31132 33 3, 35 36 37 38 39|
bl b2 630 LB 16 L7 k8 La
51 52 53 54 55 56 57 58 59| ¢
61 62 63 64 65 66 67 68 6cn€'f~"H
71727317k 75 76 7778 79}
81 82 83 8k 85 86 87 88 891
91192 43 %quocw 98 94|«

Understanding calculations
Ensure understanding of repeated addition and the commutative
property are secure

= 3x5=l5iTW
- @ N
o ®. °
e e ® o e
:..,' aesoae
3 groups of 5 L B e it

4x20rd4+4

X = signs and missing numbers

Continue using a range of equations as in Year 2
but with appropriate numbers.

Repeated addition on numberlines
'_ Add T Wtad G
(x3 =4 on on wﬁ’q Twmer

¢ 40 «C *‘)
ENIONONIONONONE S

+6 g 16

0 ¢ 1 R ¥ N u @
Using knowledge of known number facts

Cx?="2 2%6 =12 could
cxGz30 Ot oddudinstiad

+6 ﬁG)

0 36 42

LAJ&SA&
d,G n e
¥

[exF = (lZ Add ten
»  wnoone —

10 * 3 =30 G&=§=“-2

o [ T, gnﬁf*/s

Doubling multiples of 5 up to 100

15x2 =30
Partition (10 x 2) + ( 5 x 2)

Partition to multiply using Numicon, base 10 or Cuisenaire
rods.
4x15

ool R
B

20 + 10 =30




MULTIPLICATION

Year 4

Year 5

Year 6

Introduce grid method
Tens and Ones x Ones

23 x 7 is approximately 20 x 10 = 200
23x7 =161

Hundreds, Tens and Units x Units
number info
(23 x4= 491 H,T&U

[loo + 20 -+ 3*)
- Lt|‘§\°°+ go % 4 = 92
Pubthe s - 4x20 x3
%¢WW\3\L X (00 ° .

g& the ansuer,
Using known number facts on a numberline

o 2% Aot 4 B
24 x 8=192 .
wn totald .
1O% 8=80 \ox8=80 bwg=20
o 20 co 192
Add & \
dd & ‘wn dets of 1O Th
Begin to use column method with known number facts as aids
6 x 23
100s | 10s 1s HT O  Facreox
IT)
§§§ 3 6 2x8=16
232 x 8 3x8=-24
288 5x8=40
100s | 10s 1s 6x8:48
332
233
e 288

X = signs and missing numbers

2 digit x 2 digit using grid method

Grid method - estimate and check
56 x 43 is approximately 60 x 40 = 2400

Grid method
56 < 43 = A4o8 P s
detibion. =~ B the rows
toﬂ\_ x| So s 3

uwmbers. go| 2000 + 240 = 2240

3|l 1so + 18 ="_I[8%8
2408
M.MP(:S the \ +
ob nasmb b, Add
2}5_ sud#fm = ‘\ 3"&““'
toted

Long multiplication

ThHTO
Muldiply bhe top 324 (3x4)+(3x20)+(3%300)
mumber by bhe uits X 23/
of the bothom. ‘/ZZ';}%

(20% )+ (20%20)

WWW/?@SZ + (20x300)
numbee by thetens |1 ')
o} the second, mumber, Addbbj-k
the answer.
ThH T ©
5 3
x 2 6 123
1 8 «— Answerlinet &
15 (123 x 5
6 (0 <« Ansverline2 _6 5 ( X )

_4%;0_(123 x 40)
137 8 «—/hmene3 5835 (615 + 4920)

Grid method for single digit x decimal

59x3=

15 27 15+2.7=17.7

Short multiplication can be introduced when secure with grid
method and long multiplication eg

1125
X 7 And TOx TO, HTO x TO
5

787
1 3

X = signs and missing nhumbers

Continue to use grid method, extending to 3 digit by 2
digit.

Estimate and check.

Grid method for decimals

5.2x6.3

Mulfiplying decimal numbers using the grid method.

X| 5 + 0.2

Take cane
G| 30 + |l.o = 31.20 Jm)w,‘?{.&
03| 1.5 + 0.06= [-5¢ digis. Addug
————  a ploce hide
0~3xo,2 327C W‘vlkhnlp
7.2x3.8
X 7 0.2
3 21 0.6 = 21.60
0.8 5.6/ 0.16 = 576 +
27.36
2 decimal places 1

3.77 (2 decimal places)
2.80 (2 decimal places)
Remove the decimals and multiply, then
add the decimal point after counting the
decimal places in the question.
377
x 280
30160
75400
10.5560

3.77x2.8

1. Setit up on a grid like this: 2.5ince 6 x 2 = 12, insert the

*12"in the triangles like this:

36x27 =What?

3 6
3¢ Thetraditional solution A/ 2 s
«27 Atleftgivesyou the % LF 2 W4 2
252 sameresultasa / 54 / 4 /2
172 multiplication arid, an 7 / / 7 7 WP
972 alternate way to solve / = - ,// 7
math problems: 7/ P ’/ 7

4. Time to think diagonally. Add 5. Putting those together (0972;
eachcolumn,like 1+6+2=9 gives you the answer: 972,

3 6 3 6 3 6
o/T1/) /o1 Ao/ T/
/A 2 |2 /6|2 |2 /o,,/s/zz

/ /
/124, 12/]a 2
/1 /2 7 9 1 /{ 7 9 1|/2 7 Chicags
] —— Tribene:
H A o /S 7/2/ Chuch

Burke

3. Fill out the rest. Use a zero if it's
less than 10,as with3 x 2=6:

1/




Year 1

Year 2

Year 3

Pictures / marks

Division to be introduced as sharing and grouping, building on

Foundation Stage learning.

Grouping Model

Mum has 6 socks. She grouped them into
pairs. How many pairs did she make?

-2 =20 =2
o‘;;z 4 56

Sharing Model
| have 10 sweets. | want to share them with my
friend. How many will we have each?

This should be reinforced with a variety of different counting
objects and images:

[ NN

1 23456 { f
XN L
123 123

Divided into 2 tanks

h 44

8 88
8 B8
8 shared between 2 =4 8 shared befween 4=2

+ = signs and missing numbers

To be used once children have an understanding of dividing

Numbers of objects and know the corresponding multiplication facts

6 +-2=03 O=6+2
6+-O=3 3=6+ 04
o+2=3 3=0+2
o+ =3 3=08+

Understand division as sharing and grouping

Build on the understand developed in stage one by working with a
variety of models, including grouping on a blank numberline

12+3=4

12520 S0

sek:

I Cuisinaire rods
— 24 - - 2 2 22

29 - 3 =7

3 groups of 2

Grouping — There are 6 sweets. How many people can
have 2 each? (How many 2's make 67)

A AT

0 2 4 6

+ = signs and missing numbers

Continue using a range of equations as in Year 2 but with

appropriate numbers.

Understand division as sharing and grouping
18 =+ 3 can be modelled as:

Sharing — 18 shared between 3 using a variety of models as shown
in Stage 1 and 2

Grouping - How many 3’s make 18?

i Vi Vi Vi Vd Vd

0 3 6 9 12 15 18

Repeated subtraction - how many groups of 4 fit into 12?

j2=-4:=3

8 2

oy ™

o -%
Remainders

Using numicon to mtroduce:

20+3=6r2

20+5=4

24+8=2r4

20+7=2r6

16+3=5rl

Sharing - 16 shared between 3, how many left over?
Grouping — How many 3’s make 16, how many left over?
e.g.

i V' V' V' Ve A |
0 3 6 9 12 15 16




Year 6

Year 4

Year 5

+ = signs and missing numbers

Sharing and grouping
30 + 6 can be modelled as:

Grouping — groups of 6 taken away and the number of groups
counted e.g.

+6 +6 +6 +6 +6

i Ve Y Vi V'

0 6 12 18 24 30

Use repeated subtraction. Subtroct 6 repeatedly

48 + 6 =
0 6 12 18 24 30 36 42

A A A R A A LD

-6 -6 -6 -6 -6 -6 -6 -6 48
8 loty of 6 has been token

Sharing — sharing among 6, the number given to each person
|INumber lines with remainders - jumping in sets of known number

facts e.g.
41+ 4=10r1
+40
+1
10 groups
0 41

Starting to use remainders:

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

There are 3 whole squares, with 1 left over.

+ = signs and missing numbers

Remainders

Quotients expressed as fractions or decimal fractions
61+4=15%o0r15.25

Using chunking for division
The disvidend

F2+ 9= Joushm

AT

-4 5 (5%9) 34tnogq.

The dirison
gous hm. o Mg
-3 (3*«‘\)
o

Short division using place value counters to group.
6155

:

000

°
© |
o

1

Chunking using fimes table facts.

Childrenwill continue to explore division asrepected subtraction. They
will use their increasing knowledge of times tables to subtract in larger

chunks. |18 . 'arz
Use the (O
Times Table
*[128 A to subteack
- 70 (lox3) Moy 3.
58 Subtract
= 3S (5%3) wsioq kevown
) th@%&&s
~ -'7-l (ELE N
l\_‘mWw'u-.

Chunking is best used for 2 or more digit divisors,
whilst short division is better for 1 digit or simple 2
digit divisors
115 r4
8191244

1. 7r7
14 (24105

+ = signs and missing numbers

Remainders
Remainders

3ca+-14=26 15

14 [ 3649 /—\S%Mu\.

-280(20%(4) e lang e sk
89 chunk- possible
-_30 (5x1k)
i q
-1 (Ixi)  2C Aot hane

Quotients expressed as fractions or de"})ma fractions

676 + 8 = 84.5

Expressing the remainder as a fraction.

50 4 = l.’zrz/mw.u_

2
= A
12 ""“mwr_

This can
then oo conigrted
wlp o decimal .

This leads into short division with decimals:

1= 3 8
137 rb
a2
3 | 4. 1 4 7 92664
01.375
Daae 8/11°0°0%
9. 4.05
Leading into long division as appropriate:
2544 -12
12r6 R
24294 5o [goo 6600
24 v
4514 1000s | 100s | 10s | s
ﬂ OOV
6




