


Number 8 addition and subtraction

add two single digit numbers
aggregation
Counters on plates

1, 2, 3, 4, 5 6

Bead strings or bead bars can be used to illustrate
addition including bridging ten by counting on 2 then 3.

5+3=8
12534567
00000 (1
5 678

subtract two single digit numbers
reduction
Counters on plates

6 take away 1 leaves
1, 2, 3, 4, 5.

Cross out drawn objects to

taken away:

with 3 ¢é

represent what has been

3 take away 2 is 1

Start 2, 1.

Count on to find the answer
augmentation

Practically with objects, fingers etc.

5 + 2 OPut 5 in

head,

Count on or back to find the answer

Practically, for example:

Number & multiplication and division
solve problems including halving and sharing

solve problems including doubling

Practically double a group of objects to find double of a
number by combining then counting the two groups:
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Double 4 is 8.

Sharing objects
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One for you. One for meé
Is it fair? How many do we each have?
15 shared between 5 is 3.
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Grouping objects

Put groups of objects on plates.

your /
Group objects on a table then cover some to visualize the |
Diceé 4+3=7 calculation: ‘ How many groups of 4 are there in 12 stars?
‘. ‘ 2 less than 4 is 2 IS 1 0
. ® . . o
[
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4 5 6, 7
Start with 2é 3.,
On a prepared number line (start with the bigger
number)... Coins
2+4=6
XD XXEEY
1 2
mm I had 10 pennies. | spent 4 pen ce. How much do | have
1 1 1 1 1 1 1 1 ; 4
left? Start with 10é& 9, 8,
01 2 3 4 5 6 7
understand and use vocabulary for addition understand and use vocabulary for subtraction understand and use vocabulary for multiplication understand and use vocabulary for division
add, more, and, make, sum, total, altogether, score, take (away), leave, how many are left/left over? how count on (from, to), count back (from, to), count in ones, half, halve , count out, share out , left, left over
doubl e, one mor e, t wo mor e, many have gone? one | ess, twtwosé tensé
makeé ? how many more isé thlfewer isé thané? difference is the same as

is the same as

is the same as

is the same as




Number & addition
represent and use number bonds up to 20

Start with  number bonds to 10 then build. Use a wide
range of objects (including fingers!)  and images to model
the bonds, e.g. interlocking cubes.

0+7=7 7=7+0
1+6=7 7=6+1
2+5=7 7=5+2
3+4=7 7=4+3

and subtraction
represent and use number bond facts related
subtraction up to 20

Start with number bonds to 10  then build. Use a wide
range of objects (including fingers!) and images to model

the bonds, e.g. interlocking cubes.

7-0=7 =7-7
7-1=6 =7-6
7-2:=5 =7-5
7-3:-4 =7-4

add one-digit and two -digit numbers to 20, including zero

Bead strings or bead bars can be used to illustrate
addition including bridging ten by counting on 2 then 3.

8+5
00000 O U000
On a prepared number Il ineé 7
1 2 3 4
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subtract one-digit and two -digit numbers to 20, including
zero

Practically with objects, fingers etc.

5-2 0Put 5 in your head, 4,

Taking away
Number lines (numbered and unnumbered, prepared and
child constructed)

1 2 3 4 5 & 7 8 9 10 11 12

Hundred Square
17-3
1 2 3|4 E|na T =2

11112 13|14 |16E|1 (17|18 (1=

#% o | 2T | 28| 2%

Al(F2 (323|436 | |13 2

21 22|23
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Finding the difference

Number o multiplic

count in multiples of twos, fives and tens (from number
and place value)

Counting using a variety of practical _resources
Counting in 2s e.g. counting socks, shoes, animals in
the arké
Counting in

10s e.g. hundred

-
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Use rhymes, songs and stories involving counting on
and counting back in ones, twos, fives and tens.
Use 2p, 5p and 10p coins.

Count in tens
from zero

-

(08) (105 (i0p) (105) (i05)

ation and division
group and share small quantities

Practical activities involving sharing,

Distributing cards when playing a game, putting  objects
onto plates, into cups, hoops etc.
Grouping
Sorting objects into 2s / 3s/ 4s etc
How many pairs of socks are there?
)

There are 12 crocus bulbs. Plant 3 in each pot. How

many pots are there?
Jo has 12 Lego wheels. How many cars can she make?

Sharing pictures /objects
12 children get into teams of 4 to play a game. How many

teams are there?

: -
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Sweets are shared between 2 people. How many do they

have each?

double numbers and quantities

Practically double a group of objects and/or quantities to
find double of a number by combining then counting the
two groups.

half numbers and quantities

Practically halve objects and/or  qualities by sharing them
out into two piles and then counting the number of

objects in each pile, or cutting/folding pictures of
objects in half.




Number lines (numbered and unnumbered, prepared and
child constructed)
+6

_—
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0 1 2 3 4 5 6 7 8 9 10 11 12

Use practical equipment (such as numicon or cuisenaire)

Progress onto using known facts and counting (in 1s, 2s,
5s and 10s) to double more efficiently.

Progress onto using known facts and counting (in 1s, 2s,
5s and 10s) to halve more efficiently.

-

Half of 8

answer 0.

answer o.

3 groups of 2 2 groups of 3

to identify the o6differencedd
4 Im
7 (111117
0The difference betvw&enmehn as|
than fourd.
read, write and interpret mathematical statements read, write and interpret mathematical statements make connections between arrays and number patterns make connections between arrays and number patterns
involving addition (+) and equals (=) signs involving and subtraction ( &) equals (=) signs
Arrays “‘
Itis important to that children have a clear It is important to that children have a clear “‘
understanding of the concept of equality, before using understanding of the concept of equality, before using . .
7 ; ; 7 ) ; Looking at columns Looking at rows
the 6=0 sign. Calculations s|the 6=06 sign. Calculations s
: - ) ) ~ ) 2+2+2 3+3
to that children dondt misunftothat children don6t misunds¢

15+2=17
15=3+12

15-2=13
15=18-3

Arrays and repeated addition

4x2o0rd4+4

2x4
or2+2+2+2

There are 4 groups of 3in 12.
12 shared between 4 is 3.

solve one-step problems that involve addition and
subtraction, using concrete objects and pictorial
representations, and missing number problems such as 7
=[+4

To support this, when solving calculations, missing
numbers should be placed in all possibl e places:

3+4= =4+3

3+ =7 7= +4

4+ =7 7=3+
+b=7 7= +b

Use all the models and images mentioned above. Discuss
which is most effective and why.

solve one-step problems that involve addition and
subtraction, using concrete objects and pictorial
representations, and missing number problems such as 7
=[o69

To support this, when solving calculations, missing
numbers should be placed in all possible places:
16-9= =16-9
16- =7 7= -9
-9=7
7=

7=16 -

-D=7 -D

Use all the models and images mentioned above. Discuss

which is most effective and why.

solve one-step problems involving multiplication, by
calculating the answer using concrete objects, pictorial
representations and arrays with the support

Use all the models and images mentioned above. Discuss
which is most effective and why.

solve one-step problems involving division, by calculating
the answer using concrete objects, pictorial
representations and arrays with the support

Use all the models and images mentioned above. Discuss
which is most eff ective and why.

understand and use vocabulary for addition, e.g.
put together, add, altogether, total and more
than

understand and use vocab ulary for addition and
subtraction, e.g. take away, distance between,
difference between and less than

use a variety of language to describe
multiplication

count on (from, to), count back (from, to), count
in ones, t wos, threes,

use a variety of language to describe division

Array, row, column, halve, share, share equally,
oneeach, two each, three
flthreesé tens, equal

grou



+, add, more, plus, make, total, altogether, score,
doubl e, near doubl e, one
more,

= equals, sign, is the same as

How many more to makeé?
thané? How much more isé
with different vocabulary:

OWhat is 2 add 57?6 0
oWhat is 2 plus 5?6

5?26 etc

- subtract, take (away), minus, leave, how many
are left/left over? how many have gone? one less,

two | ess, ten | essé how
howmuch | ess isé? differe
hal ve, counting up/ backé

= equals, sign, is the same as

Repetition of facts with different vocabulary:

OWhat is 7 take away 37?6
7?6

0 What is 7 subtract 3?26

oOWhat i s t hebedtiwefeenr e3n caen d

lots of, groups of, x, times, multiply, multiplied

by, multiple of, once,tw i ce, t hr ee
timesé times as (big,

repeated addition, array, row, column, double,

halve

= equals, sign, is the same as

t
|

i
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+, divide, divided by, divided into, left, left over

= equals, sign, is the same as

Number o addition and subtraction

recall and use addition and subtraction facts to 20

fluently, and derive and use related facts up to 100

Play games, chant, test etc to increase speed of recalling
facts to 20.

Make models and images to display facts.

Investigate related facts to 100 and repeat above.

recall and use addition and subtraction facts to 20

fluently, and derive and use related facts up to 100

Play games, chant, test etc to increase speed of recalling
facts to 20.

Make models and images to display facts.

Investigate related facts to 100 and repeat above.

Number o multiplication and division

recall and use multiplication facts for the 2, 5 and 10

multiplication tables, including recognising odd and even

numbers

Play games, chant, test etc to increase speed of recalling
factst o 20.

Make models and images to display facts.

Investigate related facts to 100 and repeat above.

recall and use division facts for the 2, 5 and 10

multiplication tables, including recognising odd and even

numbers

Play games, chant, test etc to increase speed of
recalling facts to 20.

Make models and images to display facts.

Investigate related facts to 100 and repeat above.

add numbers using concrete objects, pictorial
representations, and mentally, including:
1 atwo-digit number and ones or tens

subtract numbers using concrete objects, pictorial
representations, and mentally, including:

1 atwo-digit number and ones or tens

connect the 10 mult iplication table to place value

Hwn =
OO0OO0OO0O|c

connect the 10 multi plication table to place value

Swn -
O OO0OO0O|c




Counting on

Adding near numbers and adjusting
15+2 “Put 15 in your head, 16, 17"

33+9=33+0-1

Partition number and recombine +10

27+9:=20+7+9

=20+16
=36 Hundred Square
17+ 30

Count on by splitting units to make next LTI 15| | v (BB [D
multiple of ten R EEE
382360404 =fs T[T

-40+4 G

- 44 DEEEHEREERE

Counting back

63 -20

“Put 63 in your head, B3, 43.”

Use unprepared numbered lines to
subtract, by counting backin units:

16-4=12
12 13 14 15 16
WIS I
4 a4

Hundred Square

43-30
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1 two two -digit numbers

1 two two -digit numbers

Use empty number lines to add two
2 digits numbers, by counting on in
multiples of ten then multiples of

one.

Partition into tens and enes and
recombine

12+23=10+2+20+3
10+20 + 2+3

30+5
35

+10 +6

63+16 =79

+—tt
63 73 79

Refine to partitioning the second

Hundred
undred Square number only:

32+23

s gl (7= ®
-
=
=

23+12=23+10+2
=33+2
=356

2
¥
0
$
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1 adding three one -digit numbers
Use knowledge of adding, for example number bonds
first or largest numbers first.
3+9+7=(3+7)+9
=10+9
=19

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

37-12=37-10-2

=27-2
=25
25 7 37
2 10

Find a small difference by counting

up

42-39=3
+1

+2

@

ES) 0 a2

Subtract mentally a number near 10
to or from a two-digit number

36-19=35-20+1

relate multiplication to  arrays and to repeated addition
using a range of materials and contexts

Practically combine groups of objects (2s, 5s and 10s)
and verbalise (then record) what has been found out:
There are 3 plates. Each plate has 2 star biscuits on.
How many biscuits are there? 2 add 2 add 2 equals 6

Mum washed 5 pairs of socks, how many socks did she
get out of the washing machine? 2+2+2+2+2=10

2R 2

Use arrays for re peated addition and relate this to the
x calculation:

(Use counters or objects as well as visual
representations to support understanding)

5+5+5=z15 00000 3+3+3+3+3=15
00000
5x3:=15 00000 3x5=15

Use a number line for repeated addition:
3 043 43 48 A N

AANANNA,

6x3=18° 0 3 6 9 12 1518

relate division to grouping and sharing discrete and
continuous quantities, to arrays and to repeated
subtraction using a range of materials and contexts
Initially, pupils to
practical equipment and pictorial representation. Move
on to using arrays to identify groups, us e physical
counters before pictorial representations:

How many groups of 3 are in 15?

Grouping using a number line:
There are 30 children in the class, how many groups of 5
can we get into?

5 5 5 5 5 5
VaWaYaYaVYayay

0 5 0 185 20 15 30

Use counters to support pupils understanding:

check their calculations, including adding numbers in a
different order to check addition (for example, 5+ 2 + 1
=1+5+2=1+ 2+ 5)- establishing commutativity and
associativity of addition

See models and images.

check their calculations, including by ad ding to check

subtraction

See models and images

recognise and use the inverse relationship between
addition and subtraction and use this to check
calculations

See models and images.

recognise and use the inverse relationship between
addition and subtraction and use this to check

calculations

See models and images.

use commutativity and inverse relations to develop multiplicative reasoning (for example, 4 x 5=20and 20 + 5 =4)

Arrays — related facts

3xb5=15
5x3=15

practi d




record addition and subtraction in columns
Use partitioned column method.

Solve calculations that do not cross the tens boundary,

until they are secure with the method.  Then solve
calculations that do cross the tens boundary. Use base

10 (diennes) to support the
andthevalue of o6digitsd.

2 04+ 3

+3 0 + L

50 + 7
- 57

28 +13

Vil W W

record subtraction in columns

Introduce partitioned column method where no
exchanging is required:

46-22=24 40+6

-20+2
20+4

use base 10 (diennes) to support understanding

I

calculate mathematical statements for multiplication
within the multiplication tables and write them using the
multiplication (x) and equals (=) signs

3x4=12

Repetition of sentence with different vocabulary:

03 times 4 equals 1
03 lots of 4 are 12
03 multiplied by 4 eq
0The product of 3 and

calculate mathematical statements for division within
the multiplication tables and write them using the
division (+) and equals (=) signs

12 +4=3

Repetition of sentence with different vocabulary:

012 divideuwalby 36
012 shared by 4 is
012 grouped into 4s

solve problems with addition:

1 using concrete objects and pictorial representations,
including those involving numbers, quantities and
measures

1 applying increasing knowledge of mental and written
methods

Use all the models and images mentioned above. Discuss
which is most effective and why.

solve problems with subtraction:

1 using concrete objects and pictorial representations,
including those involving numbers, quantities and
measures
applying increasing knowledge of mental and written
methods

Use all the models and images mentioned above. Discuss
which is most effective and why.

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

Use all the models and images mentioned above. Discuss
which is most effective and why.

solve problems involving division, using materials, arrays,
repeated addition, mental methods, and division f  acts,
including problems in contexts

Use all the models and images mentioned above. Discuss
which is most effective and why.

recognise and use the inverse relationship between addition and subtraction and use this to solve missing number

recognise and use the inverse relationship between multiplication and division and use this to solve missing number

problems Missing numbers placed in | Number lines As Year 1 and extend to problems
all possible places. _
7+4=11 11-4=7 [14+5=10+0 = = =
3x5=15 Q0000  15:3:=5
z - ; f: ;firé‘ ¢ 170 1 and three numbers O OO O O
-l I 32+0 +0=100
0-ve4  7=0+v A 5x3=15 00000 15+ 5=3
show that addition of two numbers can be  done in any show that subtraction of two numbers cannot be done  in show that multiplication of two numbers can be done in show that division of one number by another cannot be
order (commutative) any order any order (commutative) done in any order
34427
o . -Ti4
. - ; - ™ ’ [
On a number line ot On a number line 5x3=15 | ’ ” " |
012345 7B 910 01234 6 78 910 ‘ || ‘ " . |
A 12 - 38 # 26 m-12:26 M ), .. |
il 1 15:5=3 | # ” [ ] " s |
n HEEBEEEEE 1 [12 [13 [14 [15 [18 17 |18 |19 |20
i |l el | P e 21 |22 |23 |24 |25 26 |27 |28 2930 | ] ” s " ] |
tfatnstrieets|  On a hundred square 313233 54 3 s |57 Ji{ 9] 0| On @ hundred square 3x5=15
e stetete s t=ts 41042 143 | 44|45 | 46 | 47| 48 | 49| 50 5'15=F3| P || P " P |
12+26=38

extend their understanding of the language of addition

to include sum

extend their understanding of the language of
subtraction to include difference

use a variety of language to describe multiplication

use a variety of language to describe division




+, add, more, plus, make, sum, total, altogether, score, double, near

doubl e, one mor e, tHaoow nmoarneyé ntoer ne
How many more isé thané? How muc
facts with different vocabulary

oWhat is 2 adtd 5262 mor @ Whlaan 57?(
OWhat is 2 plus 57?06 What s

= equals, sign, is the same as

- subtract, subtraction, take (away), minus, leave, how many are

count on (from, to), count back (from, to), count in ones,

left/left over? one |l ess, two |e t wos, threes, f our s,lotsfof, groas é
how many fewer isé thané? how mu ] ] . :

of , x, times, multiply, multiplied by, multiple of , once,
between, half, halve, tens boundary . h . . .
13 + 5 = 8 Repetition of sentence with different vocabulary: t WI ce, t ree t I_ _me sé ten timsg
513 subtract 5 equals 86 85 wi de é an,depeated additip n, array, row, column,
013 take away 5 equals 8¢ o| double, halve

86 et c =equals, sign, is the same as = equals, sign, is the same as
Year 3

Number 8 addition and subtraction

add numbers mentally, including:
1 a three -digit number and ones
1 a three -digit number and tens
1 a three -digit number and hundreds

subtract numbers mentally, including:
1 a three -digit number and ones
1 a three -digit number and tens
1 a three -digit number and hundreds

Counting on Adding near numbers and adjusting

115+2 433 +90= 433 +100- 10
=533 -10
“Put 115 in your head, 116, 117" =523

Partition number and recombine Count en by splitting units to make next

multiple of ten/hundred

127 +90=100+20+7 + 90
=100+110+7
=100 + 117
=217

360 + 80 = 360 +40 +40
2400+ 40
=440

1 two two -digit numbers (including answer crossing
100)

Counting on with number lines

Partition both numbers and
recombine

27+82:220+7+80+2
m =100 +9
=109

Count onby partitioning the second
number only

L 880

Add the nearest multiple of 10, then
adjust

63 +59 is the sameas 63 + 60 - { 36+93:=

263 -5 Use unprepared numbered lines to

Counting back:
subtract, by counting back:
“Put 263 in your head, 262, 261,
260, 259, 268"

Subtract mentally a 'near multiple
of 10' to or from a two-digit
humber:

516 - 400 = 116

1le 216 316 416 516

A\VAVAVAV

-100 -100 -100 -100

678 - 90 = 678 - 100 + 10

Array, row, column , halve, share, share equally, one
each, t wo each, three eaché
tens, equal groups of, +, divide, divided by, divided into ,
left, left over

= equals, sign, is the same as

Number 8 multiplication and division

recall and use multiplication facts for the 3, 4 and
8 multiplication tables

Play games, chant, test etc to increase speed of
recalling facts.

Make models and images to display facts.

Investigate patterns within tables.

recall and use division facts for the 3, 4 and 8
multiplication tables

Play games, chant, test etc to increase speed of
recalling facts.

Make models and images to display facts.

Investigate patterns within tables.

1 two two -digit numbers (including answer crossing
100)

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

Find a small difference by counting

up

number only)

42-39-=3
+1

+)

37-12:37-10-2 . Ty
=27-2 3t 0 4
=25
5 n Y Subtract mentally @ number near 10
2 W to or from a two-digit number
5 10 35-19=35-20+1

understand and use mental methods using
commutativity and associativity (for example, 4 x
12x5=4x5x12 =20 x 12 = 240)

Use a variety of resources (including a calculator)
to investigate order of multiplication.
Make models and images to display facts.

understand and use mental methods using multiplication a facts (e.g. using3x2=6,6+3=2and2=6
+ 3) to derive related facts (e.g. 30 x 2 = 60, 60 + 3 =20 and 20 =60 + 3)

30x5=150 B0 x 3 = 150 150+ 5= 30 150+ 3=50
3xb=15 00000 15+3=5H

3 x 50 = 150 00000 150 + 30= 5
5x3=15 Q0000 15:5=3

5 x 30 = 150 50 x 30 = 1500 30 x 50 =1500 150 + 50 = 3

estimate the answer to a calculation and use
inverse operations to check answers

Estimate answers before solving any calculation.
Once inverse operation has been learnt use as a
method for checking.

estimate the answer to a calculation and use
inverse operations to check answers

Estimate answers before solving any calculation.
Once inverse operation has been learnt use as a
method for checking.

write and calculate mathematical statements for
multiplication using the multiplication tables that
they know, including for two -digit numbers times
one-digit numbers, using mental and progressi ng
to formal written methods

write and calculate mathematical statements for
division using the multiplication tables that they
know, including for two -digit numbers times one -
digit numbers, using mental and progressing to
formal w ritten methods




See models and images.

See models and images.

add numbers with up to three digits, using formal written
methods of columnar addition ( See Appendix 1)

Extend mental method of Vertical expansion 367
partitioning and recombining. +185
12
168 +72=100+(50+70)+ (8+2) 140
=100+120+10 400
=230 552
Column addition Including money

367 £250

+185 +£175

b2 £425

i 1

o
@

Use base 10 (diennes) or place value
counters to support understanding
of carrying and to ensure conceptual
understanding of place value:

If children are experiencing persistent difficulties, 200+ ‘;g :2
they could use the partitioned column method with 30052042
carrying (using Diennes for support): 00 10

subtract numbers with up to three digits, using formal
written methods of columnar subtraction ( See Appendix
i)

Use base 10 (diennes) as a pmchcal method to infroduce exchanging

Bl L

When pupil(s) are confident in doing this practically and verbalizing
the calculation, begin to record using partitioned column method:

20 1 When secure with exchanging, use
30+ 1 partitioned columnmethod to solve
A0+ 8 calculations invelving 3 digit numbers.

0+ 3 Repeatingthe practical stage if

necessary.

Introduce Column Subtraction without decomposition:

- 232
226

*When exchanging

refergtoupih

develop reliable written methods for multiplication,
starting with calculations of two  -digit numbers by one -
digit numbers and progressing to the formal written
methods of short multiplication

Start by reinforcing mental methods of partitioning:

152
15 x 2 = 30 13x3= (;0)(93) (3x3)
20 0+ 10 =30 =39
Grid Method

2. Use base 10 (diennes)
with grid method to
suppert understanding of

1. Introduce the grid
method by linkingit to
arraysinitially (using

counters): place value:
12x3 =36 12x3 =36 x 3
10 | 30
x 3 x 3 +
3 9
39
10 30 10 30
+ +
2 6 2| EEE 6
36 36

3. Use the grid method:

develop reliable written methods for division, starting
with calculations of two -digit numbers by one -digit
numbers and progressing to the formal written methods
of short division

solve problems, including missing number problems, using
number facts, place value, and more complex addition

Missing numbers should be placed in all possible places:

3+4= =4+3

3+ =7 7= +4

4+ =7 7=3+
+b=7 7= +b

Use all the models and images mentioned above. Discuss
which is most effective and why.

solve problems, including missing number problems, using
number facts, place value, and more complex subtraction

Missing numbers should be placed in all possible places:
16-9= =16-9
16- =7 7= -9
7=16 -
-b=7 7= -b

Use all the models and images mentioned above. Discuss
which is most effective and why.

solve problems, including missing number problems,
involving multiplication, including positive integer scaling
problems and correspondence problems in which n
objects are connected to m objects

solve simple problems in contexts, deciding which of the
four operations to u se and why

Missing numbers placed in all possible places.

7x2= =2x7
7x =14 14= x7
x2=14 14=2x
xb=14 14= xb

Extend to

2x6=3x

and using three numbers

10x x =60 12=2x X2

Use all the models and images mentioned above. Discuss
which is most effective and why.

solve problems, including missing number problems,
involving division, including positive intege r scaling
problems and correspondence problems in which n
objects are connected to m objects

solve simple problems in contexts, deciding which of the
four operations to use and why

Missing numbers placed in all possible places.

6+2= =6+2
6+ =3 3=6 +
+2=3 3= +2
+p=3 3= =P
Extend to
12+6=8+
and using three numbers
10+5+ =1 3=12+ =<2




