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Stage 1 — Add with numbers up to 20.

Addition

Objective . .
Concrete Pictorial Abstract
& Strategy
Combining S, 2+3=5
two parts : ::/pm 3+2=5
to make a B 5=3+2
whole
whole: : 5=2+3
part
part- . i
whole - Use cubes to add e
model | two numbers "}.|." .‘
\ together as a T T e
5 )
T group orin a bar. Use pictures to add two numbers together as
agroup orin a bar.
Starting at 5+12=17
the bigger SRR LSRR CE e, SRR Place the larger number in your head and count
number 10 11 12 13 4 15 16 17 18 19 2 on the smaller number to find your answer.
and
counting | start with the larger number on the bead string and 12+5=17
on then count on to the smaller number 1 by 1 to find | start at the larger number on the number line and count on
the answer. in ones or in one jump to find the answer.




Regrouping| gueeetese & 6+5=11 7+4=11
to make
10.
S If | am at seven, how many more do | need to
This is an Start with the bigger Use pictures or a number line. Regroup or partition the make 10. How many more do | add on now?
essential skill number and use the .
for column smaller number using the part-part-whole model to make
o smaller number to make
addition later. 10.
10.
| —
Use ten frames. 9 +E]5 i
T T A ROL R L B R R
Represent . [7 r ] e e :
& use < cicion, i RS P == Emphasis should be on the language
number —5 =3 R A marsity ‘1 more than 5 is equal to 6.’
o =3 -
bondsand | > more than 5. i | = 2morethan5is 7.’
related 8-k
. ‘8 is 3 more than 5.
subtraction
facts
within 20

Key Vocabulary: add, plus, more, increase, altogether, combine, total, sum, equals, equal to, count on, number line, number bonds, part-whole
model, tens frame, bar model

Key skills for addition at Stage 1:
o Read and write numbers to 100 in numerals, including 1-20 in words
e Recall bonds to 10 and 20, and addition facts within 20

Count to and across 100
Count in multiples of 1, 2, 5 and 10
Solve simple one-step problems involving addition, using objects, number lines and pictorial representations




Subtraction

Stage 1 — Subtract from numbers up to 20.

Objective & Concrete Pictorial Abstract
Strategy
Taking Use physical objects, counters, cubes Cross out drawn objects to show what has
away etc. to show how objects can be taken been taken away.
ones. away. 7—4 =3
i x X L.
o e 4222 AOA A 5 A
N NS X Pra¥ s’ 16—9 =7
x %A I
99998 ., 15-3=[12
08 8s
Counting Put 13 in your head, count back 4. What number are
back Og& oo /_1\/_1\[_]} [ 5 3 -5 ] you at?
Move objects away from the group, counting OF H ; { : & F r & ; 10

backwards.

Make the larger number
in your subtraction.

I“"“' ) Move the beads along
m, the bead string as you

count backwards.

Count back in ones using a number line.




Find the Count on using a number line to find the difference. 13-5=8
m 7 ‘'Seven is 3 more than four' 8=13-5
Difference | TTTT) 4 13-8=5
) +6 5=13-8
—_—p 5+8=13
5"‘3"“""5 L " 4 i i " " ' 4 o 4 A d 8 + 5 = 13
%1 [\ ] 01234567809 10N 13=8+5
L1 % 13=5+8
2 WV - Lisa is 13 years old. Her sister is 22 years old.
‘y L Find the difference in age between them.
St i 13 % Hannah has 12 sweets and her sister has 5. How
g PN many more does Hannah have than her sister?
Compare objects and amounts. l;s? E—
Lay objects to represent bar model. - - Hannah has 8 goldfish. Helen has 3 goldfish.
22 Find the difference between the number of
Draw bars to find the difference between 2 | 80ldfishes the girls have.
numbers.

Key Vocabulary: subtract, less than, fewer than, more than, minus, difference, comparison, partitioning, reduction, take away, how many left?
Decrease, remove, number line, tens frame, part-whole model, bar model

Key skills for addition at Stage 1:
e Recall and use number bonds and related subtraction facts to 20
e Add and subtract numbers to 20 mentally
e Add and subtract one digit and two-digit numbers to 30, using apparatus, written methods or pirctures
e Solve subtraction problems using concreate objects and pictorial representation suchas7=_-9
e Read, write and interpret mathematical statements involving the subtraction (-) and equals (=) signs




Multiplication

Stage 1 — Multiply with concrete objects, arrays and pictorial representations.

Objective & Concrete Pictorial Abstract
Strategy
Doubling Use practical activities using Draw pictures to show how to double numbers  |Write addition sentences to describe objects and
manipulatives including cubes and Double 4 is 8 pictures.
Numicon to demonstrate doubling @ z@ @
* = [ 2+2+2=6
There are 3 plates. Each plate has 2 star
biscuits on. How many biscuits are there?
double 4is 8 242426
4x1=8 L = -3 B
S S A A—|—+¥+
0 1 23 4 5 6 7 8 9 101 1213 415
S5+5+5=15
Counting in Count the groups as children are skip [ Children make representations to show counting | Count in multiples of a number aloud.
. ) _ . in multiples.
multiples counting, children may use their ' muttiples

fingers as they are skip counting.

e

7 X 2 2. z 2 8 5 2 2

r——— N\/—\W
I® @lC cl@ @io cl@gio ol@ slo de gle Sl
2 4 6 g 1o i M [ & 2p

Write sequences with multiples of numbers.

2,4,6,8,10

5,10, 15, 20, 25, 30




Making equal
groups and
counting the
total

"™
P—————— ] <[ ]- 8

Use manipulatives to create equal groups.

Draw < toshow2x3=6

Draw and make representations

2x4=8

Repeated
addition

Use different objects to add equal
groups

Use pictorial including number lines to
solve problems

There are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?

; 3+3+3+3+3
\. e | [ @ ® =15
‘.7 .»v
® o) (®e) (® e
) e e
Y Y A X

Write addition sentences to describe objects

and pictures.

$EF3F

2+2+2+2+2=10

Understanding
arrays

Use objects laid out in arrays to find
the answers to 2 lots 5, 3 lots of 2 etc.

Draw representations of arrays to show
understanding

SEE]

B

©ee
e0e
0geo
o

3x2=6

2x5=10




Key Vocabulary: repeated addition, groups of, lots of, times, multiplied by, array

Key skills for addition at Stage 1:
e Countin multiplies of 2,5 and 10

e Solve one-step problems involving multiplication, by calculating the answer using concrete objects, pictorial representations and arrays

with the support of the teacher

e Make connections between arrays, number patterns, and counting in twos, fives and tens
e Begin to understand doubling using objects and pictorial representations
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S

D

Stage 1 — Group and share small quantities

Objective Concrete Pictorial Abstract
&
Strategy
Division | have 10 cubes, can you share them | Draw pictures to show how to share: 12 shared between 3 is 4.
as equally into two groups? .
sharing 8 shared by 2is 4. Share 8 buns between two people.

£ 33
£ 22

12 shared between 3 i 4

| have shared 15 cubes into 3 equal groups.

8:+2=4

Key Vocabulary: grouping, how many groups? Divided by, equal groups, sharing, array

Key skills for addition at Stage 1:

e Solve one-step problems involving multiplication and division, by calculating the answer using concrete objects, pictorial

representations, arrays with support of the teacher

e Through grouping and sharing small quantities, pupils begin to understand division and finding simple fractions of objects, numbers

and quantities
e They make connections between arrays, number patterns and counting in 2s, 5s and 10s




Addition

Stage 2 — Add with 2-digit numbers

Objective & Concrete Pictorial Abstract
Strategy
Adding 3 4+7+6=17 Add together three groups of objects. Draw a Combine the two numbers that make 10 and
single digit Put 4 and 6 together to make 10. Add on picture to recombine the groups to make 10. then add on the remainder.
numbers 7. .
o e Np‘ ﬁﬁ.ﬁﬁ ‘0‘%@ -4+?+6=@+E
m. ﬁ yyﬁ ﬂ 10
= i7]
Following on from making 10, make 10 49.@' ﬁﬁﬁ ‘9'9!
with 2 of the digits (if possible) then add
on the third digit. Jﬁ‘dﬁﬁ ﬁﬁﬁ‘"
Develop e Bar models drawn independently showing some |12 + 8 =20
fluency in Vo g e Ll degree in the understanding of proportionality. |8 +12 =20
number "_,& '-'O . 0 . 0 } h g ] 3
bonds to 20 Reeeee 80 + 20 = 100
and 100 i .* -0 % 20 +80 = 100
18 +82 =100
8+12 =20 82+12=100
9+11=20
Column Add together the ones first, then add After physically using the base 10 blocks and 24 +15=39
method the tens. Use the Base 10 blocks first place value counters, children can draw the
without before moving onto place value counters to help them to solve additions.
regrouping counters. 10s 1s
2415 44 +15 = 00 o000
T ] 8 »
o (smes 0000 (0090 O . .. . .




Column Make both numbers on 40+9

method with a place value grid. _ 1_05 1s Using place value counters, 20+ 3
[0

regrouping 00O 20009

o0 eee®e® children can draw the [60+12=72
counters to help them to

@0 o000 solve additions.
10s | 1s 10s 1s
Add up the units and oo | §om Q@ o0
exchange 10 ones for 1 o
OoImm _ _
ten. Q0
[mecaanaaai]
[Feccansnusf oY
o/
jaszasasses)

Key Vocabulary: add, total, sum, altogether, combine, plus, increase, more, equals, number line, place value counters, tens, ones, partition,
column

Key skills for addition at Stage 2:
e Add three single-digit numbers (5+9 + 7)
e Show that adding can be done in any order (the commutative law)
e Add a 2-digit number and ones (24 + 5)
e Add a 2-digit number and tens (23 + 40)
e Add a pair of 2-digit numbers (35 + 47)




Subtraction

Stage 2 — Subtract with 2-digit numbers

Objective &
) Concrete Pictorial Abstract
Strategy
Regroup a ten 20—4 =16
into ten ones AR
5 T
B »;/
20 -4 =
Use a Place Value chart to show how
to change a ten into ten ones.
Partitioning to | 34—13 =21 o Draw the Base 10 or place value counters 47—24 =123
subtract | alongside the written calculation to help to h7-120=23
without Use Base 10 or show working. 4ot
oy | T J— = — o
regrouping. place value - = 43—21=22 ZC =
counters to | atm
show how to I]
artition the is wi N
p — i ] ThI.S will lead to clear 51!
number when — - written column l ‘7
. — . = &
su.btractlng \ _— subtraction. fZ, Q
without ® .."\ m“ﬁ
regrouping. s




Make ten
strategy

Progression
should be
crossing one
ten, crossing
more than one
ten, crossing
the hundreds.

R —

2 [

+ £y

i 28 30 34
34—6 =28

Use a bead string to model counting to
next ten and the rest.

+4 +10 3

76 80 90
‘counting on' to find 'difference’

93

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

93-76=17

93—76=17

Finding the
difference

What's the difference between 10 and 67
The difference between 10 and Bz ___
W-6=__

Use concrete apparatus in linear
formation to compare the sizes.

Identify the gap representing the
difference. Discuss how many more /
how many less.

Use comparison continuous models to find
the difference and also to find the whole.

How many more boys are there in the class
than girls? Discuss all the information we
know: There are 18 boys, 12 girls; There are
30 in total; There are 6 more boys;There are
6 fewer girls.

Find the difference between 66 and 100.

How would you identify the difference
between 64 and 217

Promote independence: Children given
ownership to apply the strategy they believe
is best suited to solve the problem.




Key Vocabulary: subtract, less than, fewer than, more than, minus, difference, comparison, partitioning, reduction, take away, how many left?
Decrease, remove, number line, partition, place value counters, hundreds, tens, ones, column

Key skills for addition at Stage 2:
e Recall and use number bonds and related subtraction facts to 20
e Add and subtract numbers to 20 mentally
e Add and subtract one digit and two-digit numbers to 30, using apparatus, pictures or written methods
e Solve subtraction problems using concrete objects and pictorial representation suchas7=__ -9
e Read, write and interpret mathematical statements involving the subtraction (-) and equals (=) symbols




Stage 2 — Multiply using arrays and repeated addition

Multiplication

Objective &
jective Concrete Pictorial Abstract
Strategy
Doubling Model doubling using Base 10 and Draw pictures and representations to show | Partition a number and then double each
Place value counters. how to double numbers part before recombining it back together.
26+26=__
Double 26is
26x2=__ / 16\
%% 10 6
Lol =N a]
BE G I
/ x2 x2
il L B 20 4 12 =3
HH & ses 53% _ £ 25
12%12=24
40+ 12=52 dvizen:
double12=24
Counting in Count the groups as children are skip | Number lines, counting sticks and bar Count in multiples of a number aloud.

multiples of 2,
5,10 from O

(repeated
addition)

counting, children may use their
fingers as they are skip counting. Use

bar models.

S _J'(::q

models should be used to show
representation of counting in multiples.

0 2 1 & s|s|s|s|s|s|s
o nn n s in f nn
1\ | \(/] / V77, .5
¥l V“(, ﬁ\jl""f‘* ¥ \ﬂ#; N "
Y U Sl U SN Y
Y vy e
ol . - - ol e,

Write sequences with multiples of numbers.
0,2,4,6,8,10
0,5, 10, 15, 20, 25, 30

s (O
- (O




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

| T T

Multiplication
is
commutative

Create arrays
using
counters and
cubes and

Numicon.

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 arrays to show
different calculations and explore
commutativity.

12=3x4
12=4x3

Use an array to write
multiplication sentences and
reinforce repeated addition.

00000

00000

00000
5+5+8=15
SEIFIFEI*I=10
5x3=15
3x5=15




Using the
Inverse

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

4x2=8
2x4=8
8+4=2
8+2=4

—

4x5=20
5x4=20
20+4=5
20+5=4

2x4=8
4x2=8
8+2=4
8+4=2
8=2x4
8=4x2
2=8+4
4=8+2

Show all 8 related fact family sentences.

Key Vocabulary: repeated addition, groups of, lots of, times, multiplied by, array, times tables, multiplication and division facts, commutative,

inverse, division, divide

Key skills for addition at Stage 2:
e Countin steps of 2, 3 and 5 from zero, and in 10s from any number
e Recall and use multiplication facts from the 2, 5 and 10 multiplication tables, including recognising odd and even
e Write and calculate number statements using x and = symbols

Show that multiplication can be done in any order (commutative)
Solve a range of problems involving multiplication, using concrete objects, arrays, repeated addition, mental methods, and multiplication facts

e Pupils use a variety of language to discuss and describe multiplication




Stage 2 - Group and share using divide and equals

Objective Concrete Pictorial Abstract
- .
Strategy
Division Children use pictures or shapes to share 12+3=4
o & as quantities.

sharing

$ B HF

$ $ ¥
g+2=4

(TS Children use bar modelling to show and

| have 10 cubes, can you share them | SUPPort understanding.
equally in 2 groups?

,,3!!] eoe l‘ oo | X

S

12+4=3

Division |Divide quantities into equal groups. Think of the bar as a whole. Split it into the [21+3=7

as Use cubes, counters, objects or place [ number of groups you are dividing by and
grouping |value counters to aid understanding. | \york out how many would be within each
group. 20 Divide 21 into 3 groups. How many are in
each group?
20+95=7
S x?=20

| ...Q.| ...0.[..... I..... l.....l....‘ I.....|
0 5 10 15 20 25 30 35




Division
with
arrays

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

Eg 15+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.

© © O
P © ¢
S s {"-E\

@ @

£
)

o

GO0

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

5x3=15
3x5=15
15+5=3
15+3=5

Key Vocabulary: grouping, how many groups? Divided by, equal groups, sharing, array, divide, division, bar model, number line, inverse,
multiplication, multiply

Key skills for addition at Stage 2:

e Countinstepsof2,3,and5from0

e Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers

e Calculate mathematical sentences for multiplication and division within the multiplication tables and write them using the x, + and =
symbols

e Show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot

e Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and multiplication
and division facts, including problems in contexts




Addition

Stage 3- Add with up to 3-digit numbers

Objective

Concrete Pictorial Abstract
& Strategy
Add 1s, 10s [Use a variety of HTO practical resources to add 243+5 = 56+3=
and 100s 1s, 10s and 100s. See the connections between |__Hundreds IELS I 124+5=
the HTO columns. ‘. . EEEE H
No — 54+10=
regrouping T ut 142+20=
£ E 352 +200=
7 = @ 156+200=
©0|00|00
- o |00 100
Hi: HEN: )
.... 122+ M5=__
Use Place Value charts to draw and represent adding
1s, 10s, and 100s.
Column Add together the ones first, then add the tens.  [Children can draw a pictorial representation of the Children set columns out in their book- 1
method-  |Use the Base 10 blocks first before moving [columns and place value counters to further support | digit per square.
without onto place value counters. their learning and understanding.
regrouping 323 b
bl 130

Recap adding in columns.

Sl m
ﬁ—l
0.




Column Make both numbers on a place value Children can draw a pictorial representation of the Add units first.

method ed. columns and place value counters to further support
with ® ® ® | 145 their learning and understanding. Carry numbers underneath the bottom line.
regrouping ® 0000 [e0e® 527
b Remind children of correct vocabulary, e.g.
86 " :::‘ the real value is twenty add fifty
Add up the units and exchange 10 ones .
for 1 ten. ) 327
10} ® | ® | s 38 B
® [oooo [eee | 57 +/16
4 1
9g0 | 1 1 Jy'@)
@ 1 arry' the

Use Place VaIuWo this
practically. Add units first. Carry numbers

underneath.
Application I l | I .+ = Applying knowledge of bar [37+_ +23=100
of addition ” models and inverse
and its . . operations to solve missing [315=__ +114
inverse number problems.

81+ =213
544
264 | 2

Make connections between concrete
resources and pictorial.

Key Vocabulary: add, addition, total, sum, altogether, combine, plus, increase, more, count on, equals, number line, place value counters,
hundreds, tens, ones, partition, column, boundary, expand, carry

Key skills for addition at Stage 3:
e Read and write numbers to 1000 in numerals and words.
Use mental methods to mentally add numbers with up to 3 digits.
Add numbers with up to 3 digits using formal written methods, including regrouping.
Estimate answers to calculations, using inverse to check answers.




Solve problems, including missing number and missing symbol problems.




Subtraction

Stage 3 — Subtract with 2 and 3-digit numbers

Objective &
) Concrete Pictorial Abstract
Strategy
Subtract Use a variety of resources to support  |Use Place value charts- make links to the 534-2=
numbers 100 squares, number lines etc different columns and patterns we notice.
meﬁt‘allv (up to e o Cross off the ones
3-digits) Use patterns building on previous %g 8° 88 | & 461-20=
) learning.
No exchange 0=
461-20 763-300=
Hundreds Tens

Subtract Use Base 10 to practically exchange Use part whole models to partition in order |244-7=
numbers to subtract:

With exchanging 920-50=

(up to 3-digits)

62-27="7

With an
exchange.

244 — 4= 240
240 - 3 = 237

24\~ .'/;_\
Illlll ll'|51 s_ _«/
® 0O




Column }
OO (eEse L&
subtraction i CoTrTm _r;fb_ 37 569
without R 5] - | /7 315
| —EEEEEEEEETT —_—
exchange ol ;:,A
Draw representations to support
understanding
47—32
Use base 10 or Numicon to model
Column

subtraction
with exchange

Use base 10 and formal written method
side by side to support understanding

of the exchange process
Tens Ones
X3

]
£l

A LL]

us
_’.%1 Tens \;}nes

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

F28-582=146 |

}o v W
61128
554
T e

Then move to
formal method.

Key Vocabulary: subtract, less than, fewer than, more than, minus, difference, comparison, partitioning, reduction, take away, how many left?
decrease, remove, number line, partition, place value counters, hundreds, tens, ones, column

Key skills for addition at Stage 3:

e Subtract mentally a 3-digit number and ones, 3-digit number and tens, 3-digit number and hundreds

e Estimate answers and use inverse operations to check
e Solve problems, including missing number problems

e Find 10 or 100 more or less than a given number
e Recognise the place value of each digit in a 3-digit number

e Counting up differences as a mental strategy when numbers are close together or near multiples of 10

e Read and write numbers up to 1000 in numerals and words




Multiplication

Stage 3 — Multiply 2-digit numbers by a 1-digit number using more formal methods

Objective &
Strategy

Concrete

Pictorial

Abstract

Multiply a
2digit number
by a 1-digit
number

No exchange

Use Place Value counters and Base 10 to
practically put into equal groups
21x4=

o0
G0
Q0
o0

e e

32 x2=

[semnusssnn] (1]

3tensx2= tens

2onesx2= ones

[ssmuzunana] L1}

Use Part whole models to partition to
multiply

20 x 3 =60
3x3=9
23x3 =069

Column multiplication to multiply

30
x3

33
X 2

Multiply a
2digit number
by a 1-digit
number

With an
exchange

Use PV counters and Base 10 to practically
multiply 2-digit numbers.

Use the ploce volue chart and counters to work out 45 % 3

4tensx 3= tens

Tens
Q000
0000
000

Sonesx3= ones

00000
20000 . -
20000

45x3=

Children can represent their work with place
value counters in a way that they understand.

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

Move onto column
multiplication

» O
S s




Key Vocabulary: repeated addition, groups of, lots of, times, multiplied by, array, times tables, multiplication and division facts,
commutative, inverse, division, divide, product, part whole, column multiplication, partitioning

Key skills for multiplication at Stage 3:
e Recall multiplication facts for the 2, 3, 4, 5, 8 and 10 multiplication tables, and multiply multiples of 10.
e Write and calculate number statements using the multiplication tables they know, including 2-digit x 1-digit, drawing upon mental
methods, and progressing to reliable written methods.
e Solve multiplication problems, including missing number problems.
e Develop mental strategies using commutativity (e.g. 4 x 12x5=4x5x 12 =20 x 12 = 240)
e Solve simple problems in contexts, deciding which operations and methods to use.
e Develop efficient mental methods to solve a range of problems e.g. using commutativity and missing number problems




on

S

Stage 3 — divide a 2-digit number by a 1-digit number- dividing when remainders occur

Objective & Concrete Pictorial Abstract

Strategy
Divide a 2- |Use counters, Base 10, classroom Use a part whole model to partition to divide.

. . . . 84+4 66+ 2 B6+3 69 +3
dlglt ObJeCtS to share equa”y Into groups to Eva uses o part-whole model to work out 48 + 4 ] ‘ | l | I | |
number by divide Complete Eva's workings.
1'd|g|t There are 63 crayons, e 3

i il __%
mber | S S G EEE T
Share the crouons into three equal groups. o b é 5 Z
NO L +4 + 4
exchange C 1]
Move onto setting out on a Place Value
table.
Dani uses place value counters to work out 39 + 3
3+3=13
O 000
@ 000

Divide a 2- |Use Place Value counters, base 10 and a Build on the step above by partitioning What strategies do children know and
digit PV chart to help sharing into equal into divisible numbers. can apply?
number by |groups, then exchanging the left-over Annie uses a part-whole model to work out 32 < 2 | 4843 ‘ ‘ 24 ] ‘ 6545 | ‘ 7246 |
a 1-digit counters/items.

Ron uses place value counters 1o work our 42 + 3
number First, he shares the tens inta 3 equal groups. 32+ 2= 93 7 bL‘f_D!T‘IL‘!.

He hos 1 ten and 2 ones left over

. [rens GOSN 1 4
With an &) @ 1
&) o 7 9 8

exchange © e

Ron exchonges the remaining ten for 10 ones. Arﬁ,wgl: ‘[4

Then he shares m_e ones into 3 equol groups.




Divide with |Recap sharing into equal groups usinga |Use a bar model to divide known

l 76+3 ‘ | f2="5 | | 58+4 I [ 83+6 |
remainders |range of practical objects. multiplication facts with remainders
i3 432 + 5 becomes
8 8 | | [ ] [3 8 6 r2
3
5‘ 4 3 2
7=8x__ +1 43=__ x5+3
17+2= remainder ___ 43 +5=__  remainder 3

Key Vocabulary: grouping, how many groups? Divided by, equal groups, sharing, array, divide, division, bar model, number line, part-whole
inverse, commutative, short division, exchange, remainders

Key skills for Division at Stage 3:
e Recall and use multiplication and division facts for the 2, 3, 4, 5, 8 and 10 multiplication tables (through doubling, connect 2, 4 and 8).
e Write and calculate mathematical statements for multiplication and division using the multiplication tables that they know, including
for 2-digit numbers times 1-digit numbers, using mental and progressing to formal written methods.
e Solve problems, in contexts, and including missing number problems, involving multiplication and division.
e Pupils develop efficient mental methods, for example, using multiplication and division facts to derive related facts.
e Pupils develop reliable written methods for division, starting with calculation of 2-digit numbers by 1-digit.




Addition

Stage 4- Add with up to 4-digit numbers

1,052 5,945

gbjeawe & Concrete Pictorial Abstract
trategy
Add up to 4- |Use Place Value counters or Base 10 anda  |Use Part-whole models and bar models, make
digit numbers [Place Value chart to practically organise and |explicit the connection between the two
add. diagrams through labelling. ThHITO
No exchange 3,256 + 2,532= 4/1(3 5
) +/2(6/1 4
Th H T n
e 00| 00|00
il ) 1 () o)
© 00
e |00 00|00
ool oo} 60
@

Add up to 4-
digit numbers
with an
exchange

Start with 1 exchange.
Model exchanging 10 ones for 1 ten and
carrying it over.

Th H T

co DO [00
Q0|00
© 00

-]

cQ

Then build up to
more than 1
exchange

Build on learning by using bar models to make the
connection with related facts.

3535+2634=
2634 +3535=__
| -2634=3535

| -3535=2634

3,535 2,634

ThiH T O
3/3 56
+/2/4 3|5
5791

1

Lo+

=lvn o x

Jol= -

After working using practical representations,
model how to set out in written form.

=l w o




Understanding Aggregation:
aggregation Aggregation (two quantities (parts) combined) r - W\'\O \Q__"--) &8

and Three yellow sweets and two red sweels are on the table. How many
sweets are on the table?

augmentation
N
_/’/|_| -3*2"5

121 527

Ptll't PCLH'_

Using bar models to link knowledge of part-
part-whole.

—

Three and two equals five.

121 + 527 = 648
527 +121 =648

Augmentation (one quanfity is increased by a provided amount)

Make a link to the inverse operation
(subtraction) if children are ready:

There were three sweefs on the table Two more have been put on How
many sweets are on the table now?

(®
°0

4

Understanding the relationship between bar 648 —121 =527
models and the two models of addition. 648 —527 =121

‘Mmﬁmhﬂhﬂ?l

Key Vocabulary: add, addition, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, sum, thousands, hundreds, tens,
ones, partition, column addition, increase, ascending, boundary, expand, inverse

Key skills for addition at Stage 4:
e Select most appropriate method: mental, jottings or written and explain why.
e Recognise the place value of each digit in a 4-digit number.
e Round any number to the nearest 10, 100 or 1000.
e Estimate and use inverse operations to check answers.
e Solve 2-step problems in context, deciding which operations and methods to use and why.
e Find 1000 more or less than a given number.
e Continue to practise a wide range of mental addition strategies i.e. number bonds, add the nearest multiple and adjust, use near doubles,
partitioning and recombining.
e Add numbers with up to 4-digits using the formal written method of column addition.




Stage 4 — Subtract up to 4-digit numbers

Subtraction

Objective &
Strategy

Concrete

Pictorial

Abstract

Subtract two
4-digit
numbers

No exchange

Use Place Value counters or Base 10
and a Place Value chart.
3,454-1,224=

Th H il

©© |00 |00 |80
& |0

Model crossing off the counters to
find answers.

Use pictorial strategies to model
subtraction- Part-whole and bar models to
make an explicit connection with prior
learning

1,365 £
[ 2,978 | @
[ 3,214
5,346

Build on previous learning and model
setting out using column subtraction

ThHT|O
3 45 4
-1 2/2/4
2 2|30

Subtract two
4-digit
numbers with
an exchange

Start with one exchange- using
counters and PV charts
3,416- 1,223=

Thousands

Hundreds

‘_. —

i ! !
Model exchanging.
Then move onto more than one
exchange

3,206- 2,148=

Use part whole models and bar models

| 217 m

3,567 | 2,154 |

Build up to setting out using formal written
methods

.-.rh.H.T...o.. | e

3 12"")’5 16 | 34 "6
._.2.1.4.8: ! 1120203
olse] ENIEIE]
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Key Vocabulary: subtract, less than, fewer than, more than, minus, difference, comparison, partitioning, reduction, take away, how many left?
Decrease, remove, number line, partition, place value counters, thousands, hundreds, tens, ones, column subtraction, exchange

Key skills for subtraction at Stage 4:
e Subtract by counting on where numbers are close together or they are near to multiples of 10, 100 or 1000.
e Children select the most appropriate and efficient methods for given subtraction calculation.
e Estimate and use inverse operations to check answers.
e Solve addition and subtraction 2-step problems, choosing which operations and methods to use and why.
e Solve simple measure and money problems involving fractions and decimals to two decimals places.
e Find 1000 more or less than a given number.
e Count backwards through zero, including negative numbers.
e Recognise place value of each digit in a 4-digit number then round any number to the nearest 10, 100 or 1000.
e Solve number and practical problems that involve the above, with increasingly large positive numbers.




Stage 4 — Multiply 2 and 3- digit numbers by a 1-digit number, using all multiplication tables up to 12 x 12

Multiplication

Objective &
) Concrete Pictorial Abstract
Strategy
Multiply a 2- |Recap and develop on Y3 learning Set out using Base 10 or PV counters and Build upon knowledge of place value
digit number explain what to do when we need to and use column multiplication
by a 1-digit Use counters and Place Value chartsto | exchange. — T T T T
number practically sort into equal groups AT Tol |
24x3= : T P I 3 —i
W\ (. = | |
—_— 12| | (4x3)
Tens N 6lo] | (20 x 3)
o0 \\ A 72| |
00 |0000 N} EEENwS
00 [0000 \
N\
Also use part-whole models. Link to place .o
value and partitioning to help multiply. » 3 ;
8
27x5= 60
68

&ﬂ
100 35




Multiply a 3-
digit number
by a 1-digit
number

Set out 3-digit multiplication using Place
Value counters and a Place Value chart.

213 x 3=
Hundreds Tens “
00 o 000
QO O 000
©0 O 000

Start without an exchange and then
introduce an exchange.

Use Base 10 or Place Value counters to
expand the numbers into HTO.
246 x 3=

3x200  3x40 3x6

'1
. .Il I : ‘l
m

m

a
.’

u

ll

n

o

14

\
- .I"l =‘
o |
‘V

4

»/

/Y

Build on learning by modelling
how to set out as column
multiplication.

213
X 3
6309
213 x3 =639
41817
X 9

4393
_ 8

Key Vocabulary:

commutative, inverse, product, part whole, column multiplication, partitioning

Key skills for multiplication at Stage 4:
e Countin multiples of 6, 7, 9, 25 and 1000.
e Recall multiplication facts for all multiplication tables up to 12 x 12.
e Recognise place value of digits in up to 4-digit numbers.
e Use place value, known facts and derived facts to multiply mentally e.g. multiply by 0, 1, 10, 100, or to multiply 3 numbers.
e Use commutativity and other strategies mentally3x6=6x3,2x6x5=10x6,39x7=30x7+9x7.
e Solve problems with increasingly complex multiplication in a range of contexts.

repeated addition, groups of, lots of, times, multiplied by, array, times tables, multiplication and division facts,




Stage 4 — Divide up to 3-digit numbers by a single digit, continuing to develop short division

-

S

Objective & Concrete Pictorial Abstract
Strategy
Factor pairs |Use counters and cubes to make Use factor bugs Link to solving problems by applying

arrays knowledge.

Complete the foctor poirs of 12 ond the sentences. 1 12

000000000000 - =12 Use counters to create arrays and find the factor pairs for
2 6 each number.

000000 e 5 ;

eoes0e 18 24 30

000

(1 I1] % =12 Complete the factor bug for 20

eedee

12 hos - foctor pairs.

12 hos foctors altogether.

Which of these numbers are factors of 20?

2 3 5 8 10 15

Divide a 2-
digit number
by a 1-digit
number

Use counters or Base 10

Q00000000000

Use a Place Value chart to divide
into equal groups

84+ 4=

Tens
QO
Q0O
QO
Q0O

©© 0 0|

Use a part-whole model to partition to

divide

46+ 2= tens + 2 and ones + 2
=_____ tensand ones
84-+7 78+6 9% =8

Short division can also be taught as an
efficient method.




Divide a Use Place Value counters or Base 10 |Use part-whole models and recap

3-digit and a Place Value chart to divide 3 |partitioning into HTO. 528+ 2 672+6 934+4
number by a |digits by sharing into equal groups.

1-digit 646 +2 =

number 639+3=

Hundreds| Tens ﬁﬂes

o0 |0 000

| 646 +2 =300+ 20 +3 =323

Q 0090
&) Q00O I
Then move onto when an exchange Short division can also be taught as an
occurs. efficient method.
Rosie uses ploce volue counters to work out 435+ 3
Hundreds | Tens i - Ones 7 1 9 6
) 0000 00000
@ 0000 [00000
© [ESE1E] g 9 |
o— Lo

Key Vocabulary: grouping, how many groups? Divided by, equal groups, sharing, array, divide, division, bar model, number line, part-whole
inverse, commutative, short division, exchange, remainders

Key skills for Division at Stage 4:
e Recall multiplication and division facts for all numbers up to 12 x 12.
e Use place value, known and derived facts to multiply and divide mentally, including: multiplying and dividing by 10, 100 and 1.
e Pupils practise to become fluent in the formal written method for short division with exact answers when dividing by a 1-digit number.
e Pupils practise mental methods and extend this to 3-digit numbers to derive facts, for example 200 x 3 = 600 so 600 + 3 = 200.
e Pupils solve 2-step problems in contexts, choosing the appropriate operation, working with increasingly harder numbers.




Stage 5 - Add numbers with 4 or more digits

Addition

Objective &
Strategy

Concrete

Pictorial

Abstract

Add numbers
with 4 or more

Recap the formal written method using place
value counters to reinforce exchanging.

Children can draw a pictoral representation of the
columns and place valua counters Lo further suppart thair
learming and understanding.

digits. Th H T o 2 3. Ll- 8 l
o0 |eoe | oo [@o ce 38 o8 o0 +. 1]1/3612
S _oas SN 21843
=] oS | 020 ||® ey == '
_ yar" & o :: . .::
- Th H T © L]
303 5 6 7 1 5 1
+ 2 4 3 5
5 7 9 1
A(.jd decim-als 297+ 81.79 728
with 2 decimal
places tens|  ones 4 tenths | hundredths +546
! den
including = 127 4
money. ;235 |

Introduce decimal place value counters and
model exchange for addition.

aiw s n. =) il
L0

Key Vocabulary: add, total, sum, altogether, combine, plus, increase, more, equals, number line, place value counters, hundred-thousands, ten-thousands, thousands,

hundreds, tens, ones, partition, column, inverse, decimal point, tenths, hundredths

Key skills for addition at Stage 5:

e Add numbers mentally with increasingly large numbers, using and practising a range of mental strategies i.e. add the nearest multiple of 10, 100, 1000 and adjust,

inverse, partitioning and re-combining; using number bonds
e Use rounding to check answers and accuracy
e Solve multi-step problems in contexts, deciding which operations and methods to use and why
e Read, write, order and compare numbers to at least 1 million and determine the value of each digit
e Round any number up to 1, 000, 000 to the nearest 10, 100, 1000, 10 000 and 100 000
e Add numbers with more than 4 digits using formal written method of column addition




Subtraction

Stage 5 - Subtract with at least 4 digit numbers

Objective &

Concrete Pictorial Abstract
Strategy
Subtract with |Children to use place value counters to |Children to draw place value counters and :B/ “/f, 0 B/ ¢
at least 4 digits [physically remove and exchange show their exchange - 2 | 2 Q
——Toa T 5
°w 33| ¢ o2 28928
\.\ .: 5 1.2 1
®
| 9% a2%2
oo || || -4814
p sl . 55008
:: ee| © ool 1418
_ e9 e

quantities.

Subtract with
at least 4
digits,
including
money and
measures.

Subtract with
decimal
values,
including
mixtures of
integers and
decimals and
aligning the
decimal

Children to use place value counters
to solve subtraction.
45.17 -23.14=22.0.3

® tenths | hundredehs

® | @
@@ | OO @D @D
© 3 @D

Children to draw place value counters and

show their subtracting and exchanging

Remember to follow the decimal point into
the answer

.
- 1

630 &
NEJENE
oMW ©




Finding the Find the difference bwteen 67 and 33. [Use comparison continuous models to find  [Application of subtraction and its inverse
difference — S the difference, find the whole with numbers |operation (addition)

> 3 digits. Also compare more than 2 groups
A baker makes gingerbread cookies over
three days. Each day he makes 15 more
cookies than the previous day. In total he
bakes 330 cookies over the three days. How
many cookies does he bake on day 2?

-

day 1 l
Write statements to explain your
understanding of this model: The difference
between Class C and Class A is 89; The
difference between Class A and Class B is 91;
the difference between Class C and Class B is day'd ]
180; The total pupils in all classes is 661.

day 2 ‘ ‘ 15 ‘ > 330

Key Vocabulary: subtract, less than, fewer than, more than, minus, difference, comparison, partitioning, reduction, take away, how many left?
Decrease, remove, number line, partition, place value counters, hundred-thousands, ten-thousands, thousands, hundreds, tens, ones, exchange,
column, inverse, decimal point, tenths, hundredths

Key skills for addition at Stage 5:

Subtract numbers mentally with increasingly large numbers

Use rounding and estimation to check answers to calculations and determine, in a range of contexts, levels of accuracy
Solve addition and subtraction multi-step problems in context, deciding which operations and methods to use and why
Read, write, order and compare numbers to at least 1 million and determine the value of each digit

Count forwards or backwards in steps of powers of 10 for any given number up to 1 million

Interpret negative numbers in context, counting forwards and backwards with positive and negative integers through 0




Multiplication

Stage 5 — Multiply up to 4 digits by a 1 or 2-digit number

Objective &
) Concrete Pictorial Abstract
Strategy
Column Hundreds Make comparisons between the grid method and 327
Multiplication the short column multiplication method to see 4
for 3 and 4 digits X
o how the steps are related.
x 1 digit.
‘ - x [300 J20 [7 | mmmp 12 OO 28 +
4 [ 1200 [80 |28 3o 20
. w -
“ I o ——LLI 502 P 1200
--- 3 2. 7
L - .._.._._._-.&..x
113109
LI §

It is important at this stage that they always
multiply the ones first.

Children can continue to be supported by place
value counters at the stage of multiplication.
327 x4 =1308

This will lead to the compact formal written
method of short multiplication

Column
multiplication

Manipulatives may still be used with the
corresponding long multiplication modelled
alongside.

40 2

40 | o000
L L X 1]

Make comparisons between the grid method and the

long column multiplcation method to see how the

steps are related.

w MJU! - -

&~ o - w w

|23

»

| 6
7%0 L (1234x6)
| 23 60 aesaxio
Tz




Key Vocabulary: repeated addition, groups of, lots of, times, multiplied by, array, times tables, multiplication and division facts, commutative,
inverse, division, divide, partition, grid method, total, multiple, product, factor, integer, formal written method (short and long)

Key skills for addition at Stage 5:
e |dentify multiples and factors, using knowledge of multiplication tables to 12 x 12
e Solve problems where larger numbers are decomposed into their factors
e  Multiply and divide integers and decimals by 10, 100 and 1000
e Recognise and use square and cube numbers and their notation
e Solve problems involving combinations of operations, choosing and using calculation and methods appropriately




Stage 5 — Divide up to 4 digits by a single digit including those with remainders

Objective Concrete Pictorial Abstract
.~
Strategy
Formal 364 - 3= Once children understand remainders,
o e Written L1 Em begin to express as a fraction.
3 |364
m Method 8 6 ro2
(short 3
o e division) @ (X ) 0) 5(4 3 2
> s | o8 |©
. ® e | © 18 615
: 519 ‘3 °1

Key Vocabulary: sharing, grouping, divide, divided by, division, remainder, inverse, formal written methods (short division), multiple, factor,
prime number, prime factor, composite number (non-prime)

Key skills for addition at Stage 5:
e Recall multiplication and division facts for all numbers up to 12 x 12 (as in stage 4).
e  Multiply and divide numbers mentally, drawing upon known facts.
e Identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers.
e Solve problems involving multiplication and division where larger numbers are decomposed into their factors.
e  Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000.
e Use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.
e Work out whether a number up to 100 is prime, and recall prime numbers to 19.
e Divide numbers up to 4 digits by a one-digit number using the formal written method of short division and interpret remainders appropriately for
the context.
e Use multiplication and division as inverse.




Addition

Stage 6 - Add several numbers of increasing complexity.

Objective & Concrete Pictorial Abstract
Strategy
Formal If required use base BlLIOS|9
Written 10 equipment or 3’6 6 R
method with E:Jauc:t:?:ue | 513 O |
whole ' + | 210\!5 5|
numbers. [ 2057719
HIESE B
-
Formal i The image supports the written
Written 9 calculation in the book. Children can 213+ |26
‘ K S

method with < ® physically count and add the place value q- 0|80
decimals ® ? 5 counters 59770
numbers. 1000 ‘. ] ; o= | - 300

7 Tth | Hih HmEEEE Q3-5ll/

29 @9 8@ | |4]2¢6]0 -3 B 2
L1 o® |+| [3¢0/2
: 29 [2[5t6]2
g'ﬁ [ I _ _

Key Vocabulary: add, total, sum, altogether, combine, plus, increase, more, equals, number line, place value counters, hundred-thousands, ten-thousands, thousands,

hundreds, tens, ones, partition, column, inverse, decimal point, tenths, hundredths, thousandths

Key skills for addition at Stage 6:
e Perform mental calculation, including with mixed operations and large numbers, using and practising a range of mental strategies.
e Solve multi-step problems in context, deciding which operations and methods to use and why.

e Use estimation to check answers to calculation and determine, in the context of a problem, levels of accuracy.

e Read, write, order and compare numbers up to 10 million and determine the value of each digit.

e Round any whole number to a required degree of accuracy.

**Pupils understand how to add mentally with larger numbers and calculations of increasing complexity.




Subtraction

Stage 6 — Subtracting with increasingly large and more complex numbers including decimals

Objective &
) Concrete Pictorial Abstract
Strategy
Formal Written |If required use base Children must ™
method with 10 equipment or remember to /I/ 5116, 6 9 ‘1
place value .. o
whole numbers. counters. use One_d|g|t g q % q Ll‘ q
per square. 6 O, 7|5|0
-
Formal Written ‘,%‘ . The image supports the written calculation in [Remember
. e . B . . i b ' 31 |1
method with . ) the book. Children can physically cross out  |to follow ¥ i S y. 4l kg
decimals . e® g place value counters. the decimal |- 316 0% 0 kg
numbers. ELLT T point into G q 3139 \\'tq
271 °  lthe answer,
_|o4a|4| |
05|75
Formal Written | Children to understand how the value of Remind children to keep 1

method using
whole numbers
and decimal
numbers.

a numeral is equal to a value in previous
place value column. Place value counters

will help show R . :
the transition 52l 33 Q. H
from a One to ‘oo

ten tenths. r O é il 4

P ——

all number formation
clear to ensure no errors
occur in exchanging.

2% 50
-79.79

9.2




Key Vocabulary: subtract, less than, fewer than, more than, minus, difference, comparison, partitioning, reduction, take away, how many left?
Decrease, remove, number line, partition, place value counters, hundred-thousands, ten-thousands, thousands, hundreds, tens, ones, exchange,
column, inverse, decimal point, tenths, hundredths, thousandths

Key skills for addition at Stage 5:
e Solve addition and subtraction multi-step problems in context, deciding which operations and methods to use and why
e Read, write, order and compare numbers up to 10 million and determine the value of each digit
e Round any whole number to a required degree of accuracy
e Use negative numbers in context, and calculate intervals across zero
**Children need to utilise and consider a range of mental subtraction strategies, jottings and written methods before choosing how to calculate.




Multiplication

Stage 6 — Multiply up to 4 digits by a 2-digit number and multiply decimals by a single digit.

Objective &
) Concrete Pictorial Abstract
Strategy
Column Manipulatives may still be used with the Make comparisons between the grid method and the
multiplication |corresponding long multiplication modelled long column multiplcation method to see how the | [l 3| i
alongside. steps are related. v | 16
40 2 U Q I (1234x6)
40 | oo0® 2
eecee 0 5 dE | 23 140 @e3ax10)
B % 3
(9,741
0 - 5|4 |
6 o0 i [ 7 ’
o0 3
:: 2|3 |4
o0 ~
ee
Column 1.212x3=3.636
multiplication B e
with decimals - 23 0.3 1 e R
-iHH cEEE ” Torw Omes Tuesttis Hundrediha | Trousindtie - 55
T 4 © (00] © (60| | - = '«
B 3 0 [00] © (00| | ~ o3
Eiuse NS EEas iaues swe - 2 3
A < 0 (00 © [©9] :

Key Vocabulary: repeated addition, groups of, lots of, times, multiplied by, array, times tables, multiplication and division facts, commutative,
inverse, division, divide, partition, grid method, total, multiple, product, factor, integer, formal written method (short and long), tenths, hundredths,

thousandths

Key skills for addition at Stage 6:
e Recall multiplication facts for all times tables up to 12 x 12 (as year 5 and year 5)
o Multiply multi-digit numbers, up to 4-digit x 2-digit using long multiplication
e Perform mental calculations with mixed operations and large numbers
e Solve multi-step problems in a range of contexts, choosing appropriate combinations of operations and methods
e  Multiply decimal numbers by a 1-digit number using the formal written method
*Estimate answers using round and approximation and determine
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Stage 6 — Divide up to 4 digits by a 2-digit number and divide decimals by a single digit including with remainders

Objective Concrete Pictorial Abstract
&
Strategy
Formal 142 + 4 = 355
Written r2
Method 0 35-5 ze=wz=0s
(short 4 i-| 420
division
with 185. 3
decimals) —
S | 790
Formal Remind children to begin by forming the
Written multiples of the divisor using mental methods
Method e.g. partitioning, round and adjust
fjlf)r.]g' ) hﬂ')'\;l'l"lil'l‘!' pEr slore? 3]524 R E 22
ivision 4 24
5 5?3’?2 24)528
% 125 =48
169 120 48
192 " &g -48
216 Sh—
240 48 0
102
96
6




Key Vocabulary: sharing, grouping, divide, divided by, division, remainder, inverse, formal written methods (short division), multiple, factor,
prime number, prime factor, composite number (non-prime)

Key skills for addition at Stage 6:
e Recall multiplication and division facts for all numbers up to 12 x 12 (as in stage 4).
e Multiply and divide numbers mentally, drawing upon known facts.
e Identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers.
e Solve problems involving multiplication and division where larger numbers are decomposed into their factors.
e Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000.
e Use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.
e  Work out whether a number up to 100 is prime, and recall prime numbers to 19.
e Divide numbers involving decimals by a one-digit number using the formal method of short division.
e Divide numbers up to 4 digits by a two-digit number using the formal written method of long division and interpret remainders appropriately for
the context.
e Use multiplication and division as inverse.




