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Representations and Modelg Addition and Subtraction

Partwhole

Supportsunderstanding of partitioning and
aggregation. When the whole part is incomplete,
the children can use aggregation to add the othel
parts together to find a total.

When one part and the whole is known, the
children can use subtction to find the missing
part.

Partwhole models can be used to partition
numbers in a variety of ways including into their
place value columns (hundred, tens, ones etc.) al
to partition other ways which can make the whole
this is known as flexible partitioning (e.g. 430 =1
hundred 33 tens)

This model also supports understanding of larger
numbers in UKS2 and decimals, fractions and
percentages.

Bar Models (single)
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This supports children in representing the structu
of a calculation (similar to the pavthole model).

Concrete resources, such as counters and cubes
can be used alongside bar models to show the
connection between the concrete and the pictorig

They can be used to represent larger numbers,
fractions, decimals and percentages.

Bar Model (multiple)
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Continuous

\ 7 \ \ 2,394 |
7—-3=4 2,394 — 1,014 = 1,380

The multiple bar model is useful when comparing
guantities whilst looking at the structure of the
numbersand calculations.

Two or more bars can be used and the whole is
represented with the use of a bracket at the side

Smaller number work better using a discrete bar
model whereas larger numbers should be
represented on continuous bar models.

Tens Frame

4+3=7 4isapart.

....O 3"';:2 3isapart.
Y= 7 is the whole.

O O 7 4-3 is the whole
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o101 01 0.2+0.4=0.6
0000 1-0.4=0.6

When adding 2 single digit numbers, tens frames
adzLJLI2 NI OKAf RNByQa dzy R
of addition and subtraction. This further develops
their knwoekdge of aggregation where parts
combined make a whole and therefore the whole
split into pats. Tens frames also develop
understanding of augmentation (increasing a
number) and taking away (descreasing a number

Tens frames cane be develop as numbers increa
through the use of one part of the tens fraem
representing a different number. For exale,
shoing that 10 tens make 100 and similairly can q
applyied to their understanding of decimal
numbers.




Dienes/Base 10 (addition)

Hundreds Tens Ones
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This is one of the most effective conaatsource
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addition. These should be used alongside the
OKAf RNBYyQa ogNRGGSY OI f

First children should add without exchanging thet
move on to exchanging with one column and the
one or more columns.

This is a less effective choice for larger numbers
due to the size of the dienes, in which case Placsg
Value counters are the most effective
manipulative.

Adding must always begin the smallest place vall
column.

Dienes/Base 10 (subtraction)
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This is an effective concrete resource to support
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written calculations.

Clear links should be provided between the
concrete and the abstracepresentations.The
abstract should be in the form of expanded
methods in LKS2.

This is must efficient with up to-digit numbers,
after which place value counters should be used.

Numicon

7=4+3 7=3+4 7-3=4

7+3

Numicon can be used to support children subitise
numbers as well as develop an understanding of
aggregation, partitioning and number bonds.

6+4

Whenadding children can develop their conceptu
understanding of parts making a whole as well ag
using parts on top of the whole to understand
subtraction.

It can be used a systematic tool to develop
knowledge of number bonds.

Cuisenaire
8+5
13-7

Cuisenaire is a great tool to use alongside numbd
lines and bar models. The value of the rod can be
determined by the calculation and does not alway
have to represent a single digiumber.

It can be used systematically, like Numicon, to
discover the patterns in number bond.




Place Value Counters ddition)
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Using place value counters is an effective way to
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addition. It should be used alongsideK S OK A
written calculation (expanded, compact column
addition).

First they should add without exchanging before
moving on to additions with exchanges. This is
suitable for larger whole numbers as well as
decimal representations of addition.
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Using place value counters is an effective way to
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subtraction. It should be used alongside the
OKAf RNByQa oNRGGSY OF f
columnsubtraction).

First they should subtract without exchanging
before moving on to subtractions with exchanges
This is suitable for larger whole numbers as well
decimal representations of subtraction.

Number Lines (structured)
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understanding of addition anglubtraction
augmentation and reduction.

It also allows children to develop their
understanding of the value of numbers and their
use of flexible partitioning to make jumps on the
number line that are more effective. For example
jumping on or back to theeaarest 10.

These can be used alongside concrete resources
such as dienes and cubes.

Number Line (unstructured)

35+ 37=72
T N
35 40 70 72
354+ 37=72
N
35 40 72
72 -35=37
e
w35 40 70 72

Blank(unstructured) number lines allow children t
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When subtracting, it gives children the opportunit
to explore the concept of the difference between
two numbers by either counting on or counting
back anddeveloping their understanding of the
amount between them.

Unstructured number lines should be used when
calculating differences in time.

CubegMulti -link

Other Resources (concrete and pocial)

Straw bundles

7+6=13 5+3-8

=4 (N0 [ eIl =] @eTe]
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Number Tracks
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Progressiorof SkillsAddition and SubtractiorOverview: Years-b

Addition
Skill Year Group Representations and Models
Add 1 and 2 digit numbers to 20 1 Partwhole Numicon
Bar Model Tens frame (within 20)
Bead strings Number tracks
Structured, labelled number lines
Add three 1 digit numbers 2 Partwhole Ten frames (within 20)
Bar model Numicon
Add 1 and 2 digihumber to 100 2 Partwhole Number lines (structured and unstructured)
Bar model Hundred squares
Straws
Add two 2 digit numbers 2 Partwhole Straws
Bar model Dienes/Base 10
Number lines (unstructured) Place Value Counters
Add with up to 3 digits 3 Partwhole Place Value Counters
Bar model Column Addition
Dienes/Base 10
Add with up to 4 digits 4 Partwhole Place Value Counters
Bar model Column Addition
Dienes/Base 10
Add with more than 4 digits 5/6 Partwhole Place Value Counters
Bar model Column Addition
Add with up to 3 decimal place 5/6 Partwhole Place Value Counters
Bar model Column Addition
Subtraction
Skill Year Group Representations and Models
Subtract two 1digit numbers to 20 1 Partwhole model Tens frames
Bar model Bead strings
Numicon Number tracks
Subtract 1 and 2 digit numbers to 100 2 Partwhole model Number lines (unstructured)
Bar model Straws
Number lines (structured) Hundred Square
Subtract two 2dgit numbers 2 Partwhole model Dienes/Base 10
Bar model Place Value Counters
Numberlines (unstructured)
Subtract with up to 3 digits 3 Partwhole model Dienes/Base 10
Bar model Place Value Counters
Column Addition
Subtract with up to 4 digits 4 Partwhole model Dienes/Base 10

Bar model

PlaceValue Counters
Column Addition




Subtract with more than 4 digits

5/6

Partwhole model
Bar model

Place Value Counters
Column Addition

Subtract with up to 3 decimal places

5/6

Partwhole model
Bar model

Place Value Counters
Column Addition




Number Factg Year 1

Number and Place Value

Addition and Subtraction

Measure

Fractions

Know the sequence of counting in multiples of
Know the sequence of counting in multiples of ]
Know the sequence of counting in multiples of {

Say one morer one less than any number up to
20.

1 Know the number bonds and related subtraction fai
for all numbers to 5

For example:
4+0=4 4-0=4 l
3+1=4 4-1=3
2+2=4 4-2=2 l
1+3=4 4-3=1 T
0+4=4 4-4=0
1 Know the number bonds for all numbers to 10 and |
related subtraction facts
1 Know the number bonds for all numbers up to 20 a
the related subtraction facts
For example
10+2=12 12-2=10
9+3=12 12-3=9
8+4=12 12-4=8

T wSO23yArAasS GKI G

and some ones.
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Say the days of the week and the months of the
year in the correct order

Recognise the coins and notes of the realm an(
starting with 1p, 2p, 5p, 10p, 20p

Apply number bond knowledge to coins
10p+1p=11p
10p+2p=12p

1 Know that:
- +- =1 whole

- +- + - +-=1whole

Models and images to support conceptual understanding of year 1 number facts

Counting in 2s, 5s and 10s in the context of money

Qaad

Fourteen is
one ten and four ones
14=10+4

L
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Number line to support counting in multiples of 2
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Cherry partitioning model
with subtraction equation

addition equation
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Systematic patterning to partition six

+3
0 1 2 3 4 5 :
2+3=5

Number line with addition equation




Year 1 Addition
Linked to Hampshire Schemes of Learning Udit; 1.2, 1.4, 1.5, 1.7, 1.8, 1.9 and 1.12.

National Curriculum Objectives: The Big Ideas:

Pupils should be taught to: Relating numbers to 5 and 10 helps develop knowledge of the number bonds within 20. For example, given 8 + 7, thinki@grds arad adding the 2 to 8 to
1 represent and use number bonds and related subtraction facts within 20. make 10 and then the 5 to total 15. Thinkingpait whole relationships is helpful in linking addition and subtraction. For example, where the whole is 6, a
1 add and subtract -Higit and2-digit numbers to 20, including 0. and 2 are parts. This means that 4 and 2 together form the whole, which is 6 and 6 subtract 4 leaves the 2 and 6 sedotesctiiz|4

Stage 1 Stage 2 End of Year Expectation
Represent number bonds within 10. Use number bonds within 10. Represent and use number bonagthin 20.
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Year 1 Aldition: Representations and Models
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Year 1: Subtraction

Linked to Hampshire Scheme of Learning Udits, 1.21.4, 1.5, 1.7, 1.8, 1.9 and 1.12.

National Curriculum Objectives:
Pupils should be taught to:

! add and subtract Higit and 2digit numbers to 20, including O

1 represent and use number bonds and related subtraction facts within 20

The Big Ideas:

elating numbers to 5 and 10 helps develop knowledge of the number bonds within 20. For example, given 8 + 7, thinki@gtdd @red adding the 2 to 8 to
make 10 and then the 5 to total 15 Thinking of part whole relationships is helpful in linkingpadatiid subtraction. For example, where the whole is 6, and 4
and 2 are parts. This means that 4 and 2 together form the whole, which is 6 and 6 subtract 4 leaves the 2 and 6 seéptescttiel4

Find 1 less from any given number within 20.
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Stage 1 Stage 2 End of Year Expectation
Represent number bonds within 10. Use number bonds within 10. Represent and use number bonds within 20.
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Find 1 less from any given number within 50.
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Find lless thanany given number within 100.
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Subtract Xdigit and 2digit numbers within 20.
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Year 1 SubtractionRepresentations and Models
Using known facts
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Number Factg Year 2

Number and Place Value Addition and Subtraction Multiplication and Division Measure
1 Know the sequence of counting in multiples of § 1 Know number bonds and related subtraction facts t Know the 2, 5 and 10 x table and the related 100p=£1
20 division facts
1 Countin steps of 10 from any number 50p +50p = £1

Derive number bonds to 100 using multiples of 10,
relating this to known number bonds to 10 (froviear
1)

Recognise odd and even numbers

Add and subtract numbers to 100 using informal

Fractions

methods, manipulative resources and visual
representations.

- +-+-=1 whole

—+—t+-=-

1 whole--=-

Halve all even numbers to 20

100 cm = 1 metre

One hour = 60 minutes

- an hour = 30 minutes

- of an hour = 15 minutes

- of an hour = 45 minutes

There are 24 hours in a day

Recite the months of the year in correct
order

Models and images to support conceptual understanding of y@arumber facts

10-3=7 to

4 . 1 . 1

30-3=27
O Q.‘.Q.Q{‘ .O.i.!,'...‘. 00000
ooooe o000 0000 e
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Tens frames with counters and number lines to
support subtracting ones from a multiple of 10

Three bags of five biscuits with three 5-value counters

to support skip counting for 3 x5=15

100-square for skip counting in tens from any number

1 2 3 4 S 6 7 8 9 10

18

0 2
Number line for skip counting
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Partitioning 28 into 20 and 8

f T ]
012345617891

-3

&

f T 1
20 21 22 23 24 25 26 27 28 29 30

+2 +2 +2 +2 +2 +2 +2Y
T h

+2 +2
Y i 9 9
| = @
18 20

° e Half of 18 is 9

=
A ';_[._. HE H ._.
SHER|  [AEE| |RHEERER
:3:5 ¥ |- | — | - m|
HHEH HH m H
.”.:irH )= o H
4 + 3 = 7
so 40 + 30 = 70
45 + 30 = 75

Base 10 material and equations
to support adding a multiple of 10
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Year 2:Addition

Linked to Hampshire Scheme of Learning Units 2.1, 2.2, 2.4, 2.3,8.2,

9 and 2.12.

National Curriculum Obijectives:
Pupils should be taught to:

I Recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100
I Add and subtract numbers using concrete objects, pictorial representations, and mentally, including:

I a 2digit number and ones
I a 2digit number and tens

1 two 2-digit numbers

9 adding three idigit numbers

1 Show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another c:i

The Big Ideas:

GAGK p b yo

Understanding that addition of two or oane humbers can be done in any order is important to support
OKAf RNByQa
example, given 3 + 8 it is easier to calculate 8 + 3. When adding three or more nunidbéedptul to look for
pairs of numbers that are easy to add. For example, given 5 + 8 + 2 it is easier to add 8 + 2 first than to
' YRSNAEGF yRAY3
6 +4and 5 + 5 =6 + 4 are all valid uses of the equals sign) is crucial for later work in algebra. Empty bg
problems can support the development of this key idea. Correct use of the equals sign should be reinfg
all times. Altering where the equals sigplaced develops fluency and flexibility.
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Stage 1

Stage 2

End of Year Expectation

Adding two 2digit numbers

\ . . 2+25=51
I 1 without bridging. . = N
’L‘b 2 o oh Add 2-digit numbers andones to 100 3l 8t & ;a5 B N SASAAS
Add 2digit numbers and ones without bridging. /':i\ % ow 7 5% S4 S5 S6 ST
to 50 without bridging. +2 - -~
i | \ TR R L
'/'\ 5 5% W'_
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ZG Z‘i 8 \+ S: 86 32 s2. 53
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2643 = Zq lh/ 5 |
Add 2digit numbers andones to 100 AN AN - e .
with brldglng 831 W 5 ® U 9z g3
l BN us+2:=T0
A\ A A4 P f Y Y
.. 87 q q l LS 4 + +
Add 2digit numbers and ones m f1ab =13 > NP
to 50 with bridging. 25 19 2 31 32 3 | Adqd 2digit and tens. Adding two 2digit numbers  ~ §  seaEanT R
with bridging. o
+% +3 /':_‘D\ /-_f_!o\/_,,o\ o m
= 25 3:* QL 51:* us 65 66 61 68 69 0 U T2
) .. 2+ 3+ 9 -82 "
Adding three digit numbers. 72410 s 20:5% M
+3 +Y4 f T T !
/—\/_\ 45 b5 T T2
2 s q
Year 2 AdditionRepresentations and Models
r r r 33+19=2 Number line - adding 10s Number line - two 2-digit numbers
S B8R 1ice o ® -+ OO0 e S
33+10+7+ e
Encourage Y . +6
@ 222:; prees 64 74 84 94 o4 74 84 4 100

ﬂD"D

7+6+3=16]

33+20-1

Progression
36 + 40 (adding only tens to any number)

Round and adjust- adding near tens

36 + 43 (adding tens and ones with no bridging)
36 +46 (adding tens and ones with bridging)

36+ 46

36 +40 (36, 46, 56, 66, 76) add tens
76+ 6 or 76 + 4 + 2 (using number bond knowledge)



Year 2 Subtraction
Linked to Hampshire Scheme of Learning Units 2.1, 2.2, 2.4, 2.5, 2.7, 2.8, 2.9 and 2.12.

National Curriculum Objectives:
Pupils should be taught to:

f Recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100 and adding the 2 and 8 to make 10, then the 5 to 15. This should then be applied when calculating with larger numbectioSubtra
1 Add and subtract numbers using concrete objects, pictorial representations, and mentally, including: bonds can be thoughif in terms of addition: for example, in answeringd8, thinking what needs to be added to 8 to make 15.

1 a 2digit number ad ones

1 a 2digit number and tens

1 two 2-digit numbers

1 adding three idigit numbers

1 Show that addition of two numbers can be done in any order (commutative) and subtraction of one number from ano

The Big Ideas:
Relating numbers to 5 and 1ifelps develop knowledge of the number bonds within 20. For example, given 8 + 7, thinking of 7 as 2

Counting on for subtraction is a useful strategy that can also be applied to larger numbers

cannot
Stage 1 Stage 2 End of Year Expectation
2|z 59 - 24 =35
26-3=23 F5-4= gl - Iis
S T=¢TEC [N
- BT | N LN
- -1 | -t]-l _ AN e 44 9
Subtract 2digit numbers and Subtract 2digit numbers and ones to -y :
. . ) ’ ] . . . .
ones with numbers to 50 without 28 24 25 26 100 without bridging. " Subtract two 2digit -
bridging. Lt numbers without bridging. _, ., ., .
— 1 1 —t T T b
A &l & 35 36 3l1 35 39
1 ! -20
23 26 . i
Subtract 2digit numbers and ones to §s-7=1% Fi 2 9
. . . k4
100 with bridging. \
ATATA [ [ [SU [+
42-25= 171
TN T 1 1 ( ¥ 1
26-5=18 78 19 $ 81 82 B3 4 &S e -0
Subtract 2digit numbers TN T =t (i /-z\/;b'\ 7w m D22 52 4z
and ones to 50 with f ——— ¢ % ) -20
bridging. ' 1@ 20 20 2 28 2 25 26| gyptract 2digit numbers and tens. 78 ® » AN S
=2 -6 72 -lol= g2 12~ 20:42 Subtract two 2digit PR R
AN | TN 1o ¥ j - numbers with bridgin =
3 » T . . ) ging ol |k
, B T 1 \ ¥ ¥
18 2o 2 61 T ¥ 52 2 7 ! o | 2 ¥
Year 2SubtractionRepresentations and Models
/Number line - subtracting 1 digit numbers \ e | 14 | |r [ I ( Number line - Finding the difference Number line - subtracting 2 digit numbers
Count backwards from the larger number (whole) in @ I [ !lj !l Start with the smaller number (part)and count on in Put the whole at the end of the number line and
efficient "chunks", using knowledge of number bonds of [ 6 [ . @ T manageable chunks until you reach the larger CoIfBackin amcladt "Chillks"
the smaller number (part). . 8 number (whole)  38-17=21 el —
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Number Factg Year 3

Number andPlace Value Addition and Subtraction Fractions Measure
1 Know the sequence of counting in 50s 1 Know or derive all the complements to 100 f -=-=-=-=— 1 60 seconds = 1 minute
Xx+y=100;x=?andy="7?
f Know the sequence of counting in 100s 4= ' How many days in each month/year/leap yea
1 Know pairs of multiples of 100 that totAD00 T -#-#+-+-+-= lwhole
1+9=10(Year1l) T Find complements to 60
10 + 90 = 100 (Year 2) T -+-+-+-+-+-=1whole
100 + 900 = 1000 (Year 3) f S0px2=£1 £50 x 21900
§ 4+ 44— +—+_+_ =1 whole 1 25px4=£1 £25 x 4 = £100
f Add and subtract numbers with up to 3 digits T 20px5=£1 £20 x5 = £100
(89253"'75:328) —  -4+-+-+-+—+-+- +- =1whole 1000 g =1 kg
Multiplication and Division 1 1000ml = 1|
T Knowthe 3, 4 and 8 x table and the related divisio § - + - + - + - +—+-+— + - + - = 1 whole 1 1000 m = 1km
facts
1 1000+2 =500
—t—+—+—+—+—+—+—+—+—=1 whol +4 =
1 Understand that doubling means x2 1 who'e T 1000+4 =250
f Understand that halvig mears2 f Understand fraction facts related to whole numbers | 1 - I/kg/km =500
facts
T Know that 50 x 2 = 100 ; 25 x 4160 ; 20 x 5 = 100 1+5=6 (Year linked to- +— =- (Year 3) T - lkg/km =250
1 - I/kg/lkm = 750
Models and images to support conceptual understanding of yeanu®nber facts
= OO0 000! 0000000
681 50 I 50 (':’T:"’*f ) , )
s S S i o s /@ — 000 (LLQL OO@O_OOO
PN IENERE Tl (XXt e2=7
Number line to identify previous and 1 \1_/ 100 ,
\ | . 14
next multiples of 100 \8 % !E _8 EIEIEXNE O @ O C)_QfQ ;
e '°|*°|1°I1°I'J(Im'°l'°l*°lw['° 12 oranges divided into four equal parts : :
previous next 1

multiple of multiple of
100 100

) (1
(10) (10)

PR
(10) (10) (10)
1 . s )
@O

® ® ® ® ®

1 4
Bar models showing 100 partitioned PR —
N4 il 1 h 3 1 1 1 into 2, 4, 5 and 10 equal parts. 1 1 L 1
8 8 8 8 8 8 8 8 I T T T
[[1]2]3]4]s]e[7]8 0 1 2 3
3 2 100 0/eeeee 4 4 4
8 8 2/0 0000000
I i i i 1 I I 1 300000000
T T T T T T T 1 S} : B |
1 2 3 4 5 6 7 1 |40 000000
8 8 8 B B B 3 s5e0 000000
2+3=§ E’.—Z.:;. T T 7T l T — T T 1
8 8 8 B 8 B 0 8 16 24 3‘2 4‘0 48 56 64 2 80

10-value place value counters in a
3-by-5 array to show 3 x50 = 30x5= 150

Number line and érray showing that adjacent
multiples of 8 (32 and 40) have a difference of 8

- ala-t

SICICIRICICIO
0000 ee

14+2=7

14

AR HE S E A E R

Fg Wi—%3 W
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National Curriculum Objectives:

Year 3:Addition

Linked to Hampshire Scheme of Learning Units 3.1, 3.2, 3.5, 3.7, 3.10 and 3.13.

Pupils should be taught to:

1 Add and subtract numbers mentalincluding:
1 a 3digit number and ones
1 a 3digit number and tens
1 a 3digit number and hundreds

I Add and subtract numbers with up to three digits, using formal written methods of columnar addition and subtraction

The Big Ideas:

Relating numbers to 5 and H&lps develop knowledge of the number bonds within 20. For example, given 8 + 7, thinking of
+ 5, and adding the 2 and 8 to make 10, then the 5 to 15. This should then be applied when calculating with larger number
Subtraction bonds can be thougbt in terms of addition: for example, in answeringd38, thinking what needs to be added to 8
to make 15. Counting on for subtraction is a useful strategy that can also be applied to larger numbers

Stage 1 Stage 2 End of Year Expectation
Addingtwo 2-digit numbers with bridging. Introduce column addition with numbers up to-8igits.
L34+) 7235 234+ 4=238 Ensure number sentences chosen would not be more suited {
4s+27:="712 Adding a 3digit number and 5 o P P more efficient mental strategy.
ones. . S TN S L
M =W A AN GE A 2% 235 23y 2 236 20 2% Begin with expanded.
LENLNINTN
f , R o 700!+ 8|0|+|%
ys S5 65 66 61 68 69 7o 71 T2
e o 5, s L 1O|0* %O+ L
2% 235 2% 2 2 -
420 l3oo+|2o+ll—\‘+3|
A 4 1 51 o H 2
T ¥ . - JO = =
us 65 66 61 68 69 o T T2 Adding a 3digit number and 221107831 422 3es usT
tens Crossing the hundreds +0 40 +l0  +o Then progress to compact.
T T Vi B ", il e
+20 boundary. als Wi Gz 9L Wz 452 _,, 8 C]
//—_\/’15\;2\ /—!ﬁ
; T 1 1 f !
ys bS To 72 4 452 + 6 L} L
247 +300 = 59 247 +3(_,() = SY7) 3
4 ¥ = w — s +100 + ICC *100 \ ‘+ l
= e ' iai £ —¥ ¥ | \ |
. Adding a 3digit number and R 5 =5 “ =
20 hundreds.
+300
47 ;L'n
Year 3 AdditionRepresentations and Models
Number line for bridging 100s Expanded Column Addition Representations alongisde expanded column\
Begin adding in the ones column and the 265 + 164 = 420
284+?5=§\19 move up each column.
1[|}[|_ 0,5 H T 0
] Hundreds Tens Ones. | Hundreds Tuzs _ Ones
+10 ML B 200 % 80 Wy | % peteeeee
m 100 + 80 + 4 |l ° 00/| 0000
284 294 304 314 319 100 + 20 + g oc

Key Skills Progression

o

Regrouping 10s

Regrouping 100s/1000s

Regrouping in more than 1 column

100

A J

13

| 265+164 =429




Year 3: Subtraction

Linked to Hampshire Scheme of Learning Units 3.1, 3.2, 3.5, 3.7, 3.10 and 3.13

National CurriculumObijectives:

Pupils should be taught to:

1 Add and subtract numbers mentally, including:
1 a 3digit number and oneto a 3digit number and tens
1 a 3digit number and hundreds

1 Add and subtract numbers with up to three digits, using formal writteethods of columnar addition and subtraction

The Big Ideas:

Relating numbers to 5 and 10 helps develop knowledge of the number bonds within 20. For example, given 8 + 7, thinki@g
+ 5, and adding the 2 and 8 to make 10, then the 5 to 15.sHuisld then be applied when calculating with larger numbers.
Subtraction bonds can be thought of in terms of addition: for example, in answerig@1thinking what needs to be added to 8
to make 15. Counting on for subtraction is a useful strategy ¢hatalso be applied to larger numbers

Stage 1

Stage 2

End of Year Expectation

Subtract two 2digit numbers with bridging.

234 -I'=233

234~ 3=

23)

42-25= |7 Subtract a 2digit number and = NN Ensure number sentences chosen would not be mo
n ones. 233 234 23) 13 255 2% suited to a more efficient mental strategy.
-0 -
B I B R B |
Ve ‘ ‘ ) s o : .
- % B degln with expanded (without carrying).
-29 Subtract a 4I72-10=462 412-30= 442 0 id 1 6 O|=~[7
s pmtaios 1 3-digit number and tens. =L EaNE e 0V 0|=|S0 /=2
g8 Mo 2o 4z 42 um "h/f_;mqh\# S VRN e S=|5|1|5
e -t 4
“% o= . Ldssl |
' - Subtract a 3digit number and tens =3 i i h tProgr_essttho CO”?tﬁ’]aC‘ .
l_,‘f v | 2t L crossing the hundreds boundary. ~ _=° =< = _-©° (without carrying then with carrying).
f T f 1 8 u
2397 4o 41 Y4z 2, Z \ Z
574 -%00:214
Subtract a 3digit number and e g [ = - 4 5 7
hundreds . ‘ ! s
AT 475
2 4

Introduce column subtraction with numbers up to-3
digits.

Year 3 Subtraction Representations and Models

Expanded Column Subtraction
Begin with no exchanging. Start subtracting in the
ones column and the move up each column. move up each column.

Expanded Column Subtraction
Start subtracting in the ones column and the

Representations alongisde expanded column

435 - 273 =162 |

265-134=131 435 - 273 = 162 | s i I o s T e T e

H T o | m | LT T 0000

H T o 300 1004 T o
206 + o [ | N S0oZD

200 + 60 + 5 Hitt i
200 + 70

100 + 30 + 4 -
100 + 60

Key skills progression—exchanging or regrouping

No regrouping/exchanging required
Regrouping tens (exchanging from 1s for 10s only)

Regrouping from hundreds only (exchanging from 10s)

Regrouping in more than 1 column (e.g. exchanging both

1s and 10s for 100s)

14

273 N 2

(=)
{

435 — 273 = 262 |

Model using practical apparatus alongside written methods so
children UNDERSTAND what is happening.




Number FactsYear 4

Number and Place Value Addition and Subtraction Fractions Measure
1 Know the sequence of counting in multiples of 25 Know or derive all the complements to 100 i 100+10=10 1000 +10=10 £5x2=£10
X+y=10000 ; x=? andy=? 10+10=1 1+16= Egg; 22= 522800
X2 =
Know pairs of multiples of 100 that total 1000 f 1+10=—=0.1 9210 =—=0.2 235522 ‘_" zfoloo
1+9=10(vear 1) £250 x 4 = £1000
10 + 90 400 (Year 2) £9 % 5= £10
_ 3+10=—=0.3 410=—=0.4 X9 =
100 + 900 = 1000 (Year 3) £20 x 5 = £100
1000 + 9000 = 10 000 (Year 4) £200 x 5 = £1000
5+10=—=0.5 610=—=0.6
Mentally add and subtract numbers with up ® 10cm =—m
digitsreliably 7+-10=—=0.7 810=—=0.8 P
Multiplication and Division
Know the 6, 7, 9, 11 and 12 x tables and the relateq 9+-10=—=0.9 19010=—=1.0 1000 =— k
division facts g J
_ _ _ 1.1kg = 1kg and 100g = 1kg—+kg
Know that: T —=025 -=05 -=0.75
500 x 2 = 1000 100@ = 500 1 48hours = 2 days
250 x4 = 1000 106@ = 250 1 120 minutes = 2 hours
200 x 5 =1000 1006 = 300 .
1 90 minutes = + hours

Models and images to support conceptual understanding of year 4 number facts

' ) |

'
@00e® ©e®

eighteen 100-value place-value counters in

two tens frames to show 1800

[

1 ,ooo'z,oooi 3,000/4,000/5,000'6,000/7,000/8,000/9,000

100 200[ 300 400 500 600/ 700 800
10| 200 30 40 50 60 70 80
| 2l 3 4 5 6 7 8

80 x 10 = 800 80+10=8

Gattegno chart to multiply and divide by 10

88 &

) @

(10)

e (O

Representations of the place value composition of 5,342

)x1o

8,681

!

)’10 [T

T

I I I I I I I 1

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

number-line to identify the previous and

next multiple of 1,000

1

01 [ 01 | 01 [ 01 ] 01| 01|01 01]01]o01

1,000

3

500

03 [ 03 [ 03 [ 03] 03[ 03] 03|03 03]o3

bar models showing 1 +10=0.1 and 3+ 10=0.3

14
_ 10 4
0900000000 OCGOOOS
3 00000000000000
0000000DOCOOOOOS
array to show that 14 x3=10x3+4x3
14
7 ~7
0000000 0OCPOCPOOOS
000000000000 00
0000000 O0OCOOOOS
array toshow that 14x3=2x7x3

250 250

250

250

1,000

200 200

200

200

200

1,000

100|{100{100{100

100]100

100|100

100|100

bar models showing 1,000 partitioned
into 2, 4, 5, and 10 equal parts

and

1000 + 2=500 and  of 1000 = 500
1000 + 4=250 and, of 1000 = 250
1000 + 5=200 and : of 1000 = 200
1000 + 10=100 and — of 1000 = 100

15




Year 4:Addition

Linked to Hampshire Schemelafarning Units 4.1, 4.2, 4.7, 4.10 and 4.13
National Curriculum Objectives: The Big Ideas:

Pupils should be taught to: It helps to round numbers before carrying outalculation to get a sense of the size of the answer. For example,4ZB8b is
1 Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction wh close to 500@ 2000, so the answer will be around 3000. Looking at the numbers in a calculation and their relationship to eg

appropriate other can help make calculating easier. Faaraple, 3012; 2996. Noticing that the numbers are close to each other might mea

1 Solve addition ad subtraction twestep problems in context, deciding which operations and methods to use and why this is more easily calculated by thinking about subtraction as difference.
1 Count backwards through zero to include negative numbers (subtraction only
Stage 1 Stage 2 End of Year Expectation
Column addition with numbers up to-8ligits. Column addition with numbers up to 4igits. Multistep problem in context involving addition.
Ensurenumber sentences chosen would not be more suitg Ensure number sentences chosen would not be more suif  (Provide a mixture of opportunities to apply mental and
an efficient strategy. an efficient strategy. formal strategies taught)
Some children vote for their favourite ice-cream flavour.
] 8 C] 3 q 8 z— Ice-cream flavour | Number of children
6 L-" Z + ' 6 6 vanilla a7
+ chocolate 154
\ l ‘ 3 l S 8 strawberry ?
' ‘ mint 38
‘ | Total 402

How many children vote for strawberry?

1 5|4 2 4]
r & 8 7 + 318
24| ARE
I I
Year 4 AdditiorRepresentations and Models
Compact Column Addition \ / Representations alongisde expanded column ,
Starting adding in the ones column and move up ,
each column in order. 1,378 + 2,148 = 3526 '
: [ . J 2,138 1378
1378 v ? [IT111) EE A hal Stp -+--+-
+2148 \' LY oo o fpoosiages 2,138 l
L -°' - - o . ?

K — / \ 1378 _‘

16



Year 4: Subtraction
Linked to Hampshire Scheme of Learning Units 4.1, 4.2, 4.7, 4.10 and 4.13

National Curriculum Objectives:

Pupils should be taught to:

1 Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction wh
appropriate

I Solve addition and subtraction tw&tep problems in context, deciding which operations and methods to use and why

1 Count lackwards through zero to include negative numbers (subtraction only)

The Big Ideas:

It helps to round numbers before carrying out a calculation to get a sense of the size of the answer. For examjl@13386
close to 500@; 2000, so the answewill be around 3000. Looking at the numbers in a calculation and their relationship to eac
other can help make calculating easier. For example, 2996. Noticing that the numbers are close to each other might mea
this is more easily calculated bynking about subtraction as difference.

Stage 1

Stage 2

End of Year Expectation

Column subtraction up to ligits.
Ensure number sentences chosen would not be more suit
a more efficient mental strategy.

BHKZ'Z
o s T
R 1S

R I e

Count backwards through zero (linkingith temperature).

NN NN,

0 1

Column subtraction with numbers up to-digits.
Ensure number sentences chosen would not be more suit
a more efficient mental strategy.

7't 1'y
= 119 119
9 25

2 3 8 3

Year 4SubtractionRepresentations and Models

Compact Column Subtraction
Starting subtracting in the ones column and move up

/ Representations alongisde expanded column

4357
each column in Oﬂfe; _1 4,357 -2735=1622 | 2735 >
ASS7 B aan T eesaeee Tocormens
_ 9735 :: EEE e 257 [Bess 200 | 4357 |
1622 N ma ? [ |,

o /

17



Number FactsYear 5

1\ f13
00

Prime numbers have

Square numbers have an
exactly two factors

odd nurdnber of factors

1_25%
4

im 100cm

am 75cm

|1|2{3|4]5|5[7‘8El10[11|1z]13]14|E|16]17|18|19|20|

1,000

Using a number track to generate multiples of primes to identify primes: 2, 3,5, 7,11, 13,17, 19 13

[T TTTTTITTITITIT]

o
1,000

1,000ml

3,700mi

100

x 100

-

100

1 litre

3.7 litres

»

10

100p

52p

x 100

_~

1

»~

Addition and Subtraction :
Geometry . . Fractions Measure
Multiplication and Division
360<4 = 90 —0of360 =90 9 Derive new facts from known facts. ¢ 1+100=—=0.01 2100=—=0.02 ! 1mm=— cm
For example:
360+ 2= 180 —of 360 = 180 12x5 =60 60+5=12 2100 =—= - = —
0 52% 5= 6.0 6+5=12 3+100 = 0.03 4100= 0.04  1Imm m
5x7=35 5x0.7=35 o
—0of 360 = 270 5x0.07 =0.35 5+100 =—= 0.05 6100 =— = 0.06 1 1kgf HPHE Oa
_ T Lt F modTtc LAYGa
Complements such as 1 Square numbers: 7+100=——=0.07 &100=—=0.08
70 + 110 =180 1,4,9, 16, 25, 36, 49, 64, 81, 100, 121, 144 1 MY F ino n
95+ 85 =180 1 Prime numbers: heesd
- 2,3,5/7,11,17,19 9+100 =—=0.09 16100=——=0.1 T MOY F nopn AyOKSE
Multiples: 90, 180, 270, 360, 450, 540
{1 Associated Facts: o1 —
10,000 = 9500 = 500 T 10%=01===— —
10,000 = 5000 + 5000
10,000 = 2500 + 2500 + 2500 + 2500 —aE— —
10,000 + 2 = 5000 50%=0.5=
10,000 + 4 = 2500
10,000 = 5 = 2000 2505 =0.25==—o
10,000 + 10 = 1000
10,000 + 100 = 100
75% =0.75==—
20%=02== —
40%=04==— —
Models and images to support conceptual understanding of year 5 number facts : :
A hundred grid divided into four equal parts. Ratio tables for conversion 05 [ 05 02 [ 02 ] 02 I 02 [ 02

£1 1 1

0.25 I 025 [ 0.25 l 0.25 01[0.1[01[01]01]01'01]0.1[0.1]01

£0.52
Bar models showing 1 partitioned into 2, 4, 5 and 10 equal parts

1+:2=05 and%ofl:O.S
1+4-025and;of1-0.25
1+5=02 and;of1=0.2
1:+10-0.1 and - of 1=0.1

0.1 0.01
r

Multiplicative relationships between powers of ten

0.1

0.01
4

18




Year 5: Addition

Linked to Hampshire Scheme of Learning Units 5.1, 5.7, 5.10, 5.14, 5.1518nd 5

National CurriculumObjectives:

subtraction)
1 Solve problems involving numbers up to three decimal places.

1 Add and subtract whole numbers with morthan four digits, including using formal written methods (columnar addition ¢

9 Interpret negative numbers in context, countrieards and backwards with positive and negative numbers through zero

The Big Ideas
Before starting any calculation is it helpful to think about whether or not you are confident that you can do it mentadiyaRple,

3689 + 4998 may be done mentally,tl3689 + 4756 may require paper and pencil. Carrying out an equivalent calculation migh
easier than carrying out the given calculation. For example, 8896 is equivalent to 36863000 (constant difference).

Stage 1

Stage 2

End of YeaExpectation

Column addition with numbers up to 4ligits.
Ensure number sentences chosen would not be more suit
an efficient strategy.

Z 9 8 .
¥ 76 6
T4 8

)
g
| | 1

Adding involving numbers up to 1 and 2 decimal places
2. 4b+1.22 4 (8

Column addition with
numbers with more than
4-digits.
Ensure number sentences chost

+

would not be more suited to an
efficient strategy.

ol B0 S

Adding involving numbers up to 2 decimal places.

- 9N W

12
3 1
|

3.ub+1.32 = 4.18

4 +0.3 +0.02

'/'_\1/’—-\‘/.\1
3.46 Gk 4T Y48

Multistep problem in context, deciding which methods to

use and why.
Provide a mixture of opportunities to apply mental and formal stratei
taught

This table shows the number of people living in vanous towns in England

Town Population

Bedford 82 448

Cariton 48 493

Dover 34,087

Formby 24 478

Telford 66 640

What is the total of the numbers of people iving in Formby and in Telford?

Add up tenths first then whole
numbers.

1l 40,2
m‘ Adding with negative numbers (linking with temperature).
146 4.4b 4.6b z Lt Ll' 7 8
"3 "' 5 - 2 7_.1 v
2 \ 1 |42 + | 6 6 G_ q‘ O
+ +2 7 i
/—V\ 0 C’ ‘ J | ‘ 8
I | 1 " +3 | | {
-3 0 2 T
-34
Year 5 AdditiorRepresentations and Models
. _ TTh Th H T
O O o006 000 000 000000
o Q0. L. . o ® 000 000 00
1+02=12 OO
© OO0 @ 05509 | v
48,650 - 3,000 43,650 - 200 43,650 - 10
48,650 - 3,210 48,650 - 7,100 48,650 - 5,030

19



Year 5 Subtraction

Linked to Hampshire Scheme of Learning Units 5.1, 5.7, 5.10, 5.14, 5.15 and 5.18

National Curriculum Objectives:
Pupils should be taught to:

The Big Ideas

Before starting any calculation is it helpful to think about whether or not you are confident that you can do it mer

91 Add and subtract whole numbers with more than four digits, including using formal written methods (columni For example, 3689 + 4998 may be done mentally, but 3689 + 4756 may require paper and pencil. Carrying out i
addition and subtraction) equivalent calculation mght be easier than carrying out the given calculation. For example, 88896 is equivalent tg
I Solve problems involving numbers up to three decimal places 3686¢ 3000 (constant differenceg.3000 (constant difference).
9 Interpret negative numbers in context, count forwards andhaards with positive and negative numbers throug
zero.
Stage 1 Stage 2 End of Year Expectation
Column subtraction with numbers up to-digits. Column subtraction with numbers -
Ensure number sentences chosen would not be more suited to a 1 up to 5-digits. 14 2’ 2 | & Town Popuisven
efficient mental strategy. Ensure number sentences chosen wou 2|7 9 &
\Z 18 % ‘L+ not be more suitled to a more efficient -3—, . 3 4 Multistep problem in
| 9 4 9 mental strategy. T context, deciding which ,,
methods to use and why.
T %S Provide a mixture of e :
L opportunity to apply mental
. . ' =214 )
Subtracting involving Sl = 0, 3|’L ‘ and formal strategies taught
Subtracting involving numbers up to 1 and 2 decimal placi numbers up to 2 oo =08 4 7
decimal places. Y N | |
3.4 6“‘.232.1(> P z.;rqu.g 246 3.4k /8,2;}44 §
-1 - 3 4 ) 0.8 |1
R e : 4 8]316)1
1 [ | Sub ith . S |- |8 |# |3 A va
26 2.4 3.46 ubtract with negative - o st |.g . . . |
numbers T ISNAT T | TN ‘ Subtracting involving numbers up to 3 decimal places.
(linking with B! s ! "
temperature). ) 3.451-1.231= 2.1¢L
- -0.2 =S,
'Mm
I | T »
2.72 2.22)  2.25) Z.45! 3451
Year 5 SubtractiofiRepresentations and Models
Ones @ Tenths Hundredths 543 Compact Column Subtraction \ /Representations alongisde column subtraction
)\ Starting subtracting in the ones column and move up
OO@@ @@@ each column in order.
O 27 2 294,382 — 182,501 = 111,881 T . | H ’
. ¢ 9e = 104,081 = 110 ez 0220990000008
Zogis—ieeei000
©E©EE InAGGOE i
ONO 24 \ CLLDEED \_ .
27 - " 182501 | ? ‘
(5) : S
294,382

20




Number FactsYear 6

Ratio and Proportion Geometry Fractions Measure
1 Derive new % facts from known facts: 1 Diameter = 2 x radius e 125%=0125=2% 250, =025=2=21 11 Y —file
For example: 37.5% =0.375= ; 50% = 0.5 = 21
1% doubled with give 2% of a quantity 1 Radius = x diameter PRI TR T 1 mileF —km (or 1.6 km)
10% halved will give 5% of a quantity 62.5% = 0.625 = 75% =0.75=-==
100% is the whole amount, so twice as muc - =7 —10=28 : .
i theosame as 200% 82.5% =0825=¢ 100% =1.0=2 Area of a triangle £ — base x height
1M125%=1125= =  125%=125= =
Fluency with multiplication adivision facts up to T Areaof arectangle = length x width
12 x 12 and derive others beyond known facts. )
For example: . 334%=0333 =1 1 Area of a parallelogram = length x perpendiculg
_ T - ' T8 height
gj : 48 simplifies to 1:2 with a common factor of 66.6% = 0.666... =§ 9
(24 x 1 and 24 x 2) 100%=1.0 =% Volume of a cuboid = length x width x height
133.3% =1.333... =<
266.6% = 2.666... = 2
0.3 =0.3333333...... a recurring decimal continually
repeats and does not terminate

Models and images to support conceptual understanding of yéarumber facts

0. 01 onehundredth - [ [ | . , ,
0.1 cubtenth (100,000 | (100.000) (100,000} 100,000} (100,000 ElE i [ i i]7] bead strings to show ‘“for everybl rid I;ead, there are 3 blue beads
. s ) | G | O | O rsb=1:
10 ten o | A | A | A | A [ L | 3 I ] | i ] i l table to show total quantities in proportion
100 one hundred 100,000 | (100,000 (100.000) | (100,000} | (100.000)
\ V. 1 Q / . / \ / /
1,000 one thousand - — — - 2,2 number of red beads 1 2 3 4
10,000 ten thousand s 2 8 number of blue beads 3 6 9 12
. Fil B e One million represented as ten 100,000-value w4 il
; iy i total number of beads 4 8 12 16
1.000. 000 one milion place-value counters in a tens frame 4/—\; ? gl
10,000, 000 ten million — 2.3 .42
previous next 12 3 1 3 3
multiple of multiple of VO A
100,000 100,000 +4 +4 1.000.000
5,192,012 7 N sitiliis
l D <5192,012 < S b compare and simplify fractions 250,000 250,000 250,000 250,000
[ | I | | | | | | | I
5,000,000 5,100,000 5,200,000 5,300,000 5,400,000 5,500,000 5,600,000 5,700,000 5,800,000 5,900,000 6,000,000 1,000
number line to identify the previous and next multiple of 100,000 250 250 250 250
1
0.25 0.25 025 0.25
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Year 6 Addition

Linked to Hampshire Scheme of Learning Units 6.1, 6.7, 6,10 and 6.15

National Curriculum Objectives:
Pupils should be taught to:

I Solve addition and subtraction mulitep problems in contexts, deciding which operations and methods to use and \
I Use estimation to check answers to calculations and determine, in the carftexproblem, an appropriate degree of

accuracy

I Use negative numbers in context, and calculate intervals across zero

The Big Ideas

525) rather than (367 + 275) 25.

Deciding which calculation method to use is supported by being able to take apart and combine numbers in ma
ways. Foexample, calculating 8:-78 + 5-26 might involve calculating 8-75 + 5-25 and then adjusting the answer.
associative rule helps when adding three or more numbers: 367 + 275 + 525 is probably best thought of as 367

Stage 1

End of Year Expectation

Column addition with numbers with more than-dligits.
Ensure number sentences chosen would not be more suited to ¢

efficient strategy.

239
+ 45 6
6 9 6

Stage 2
Addingnegative numbers in context.
Temperature
City At midnight At midday
Paris -4°C -2°C
Oslo -13°C -7°C
Rome 3°C 10°C
Warsaw -6°C 2°C

-1 0N W

12
317
| |4

At midnight, how many degrees colder was Paris than Rome?

Multistep problem in context, deciding which methods to

Provide a mixture of opportunities to apply mental and for

use and why.

strategies taught

At the start of June, there were 1,793 toy cars in the shop
During June,
8,728 more toy cars were delivered

9,473 toy cars were sold

How many toy cars were left in the shop at the end of June?

1 7]4]3
' degrees 3181712 18
L[e]5 21
Adding involving numbers up to 3 decimal places. H)k1] e |3 PV Th
2,421+ . 234 = 4. 6855 P " 0"z
-_ 9473
+\ LT | T 1N | O k4 8
/\/‘.’0'1\ il il I T 1 R
L IS N
S ! ; | - 5 A Prswes= | OUS
3.42) 4.421 q.621 4.655

Year 6 AdditionRepresentations and Models

Compact Column Addition

Starting adding in the ones column and move up
each column in order.

104,328 + 61,731 = 166,059

Representations alongisde column addition

o
wlwo =~

104,328

61,731

Formal written

1328+85

356+ 185 |
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Year 6Subtraction

Linked to Hampshire Scheme of Learning Units 6.1, 6.7, 6,10 and 6.15

National Curriculum Objectives:
Pupils should be taught to:

I Solve addition and subtraction mulitep problems in contexts, deciding which operations and methods to use/and
I Use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degre

accuracy
I Use negative numbers in context, and calculate intervals across zero

The Big Ideas

525) rather than (367 + 275) + 525.

Deciding which calculation method to usesupported by being able to take apart and combine numbers in many
ways. For example, calculating 8-78 + 5-26 might involve calculating 8-75 + 5-25 and then adjusting the answe
associative rule helps when adding three or more numbers: 367 + 275 is p2obably best thought of as 367 + (274

Stage 1

Stage 2

End of Year Expectation

Column subtraction with number with more than-digits.
Ensure number sentences chosen would not be more suited to a
efficient mental strategy.

Subtracting involving numbers up to 3 decimal places.
T 3o [ 0 ) L 4y &2 8

-0.03 -0.2
- 0Lo)
r/-\'/\'/—\/-_\"
2.72 2.22)  2.25) Z.45! 2451

Subtracting with negative numbers in context.

This table shows the temperature at 9 am on three days in January.

1st January 8th January 15th January

+5°C —4°C +1°C

What is the difference between the temperature on 1st January and the temperature on 8th

January?

°C

5 |- 19| |-y
-4 -5
4 0 5

Multistep problem in context, deciding which methods to

use and why.
Provide a mixture of opportunity to apply mental and formal strateg
taught

One Saturday afternoon, a total of 234,869 people attended three rugby matches
80,978 people attended match 1
72,319 people attended match 2

How many people attended match 3?7

)
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st 9
9.7 (8
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o |

q
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‘

nfn o

Matoh 3% 81,572 people

Year 6SubtractionRepresentations and Models

How could you change the order of the numbers in each of the
calculations to make them easier to do mentally?

97+58+43 68 +57 - 28 12x9x5

1 3 5 7 9 0

Use each digit card once to complete the calculation.

625 — 148 =477

625 -70 - =477

625 -70—-| 78 =477

2-03=17

17+ ]=2

Children should continue
to use concrete
apparatus as required.
They need to understand
the structure of the
maths.

This includes for
decimals

23



Representations and Modelg Multiplication and Division

Bar Models

®_0
... 5x5=25

Ix7=21
3133|333 |3
7x3=21
21
2l2l2 2122 ]|2| 2127=3

wn G5 1]
Girls

A single bar model can be used to represent
multiplication as repeated addition (for smaller
numbers).

Counters, cubes or dotsn be used within the bar
model before using the digits within the bar mode

For division, the bar model can be used so the ba
represents the whole and this can then be split in
equal parts (again with smaller numbers)

It is also valuable for showirsgaling problems and
how 2 or more things compare to one another.

Numicon

5x4=20
4x5=20

5x4=20
4x5=20

1B8+3=6

SASTAs

Numicon can be used to support multiplying and
dividing of 1 digit numbers. For multiplication, it

can represent repeated addition and can be used
for understanding grouping for division.

When working with odd numbers, encourage
children to interlock the shazes so there are no
gaps. When multiplying 10s numbers can be use
on top of the numbers to help find totals.

Bead Strings

22— —AAR—AOO-CO0—
OXI=1  j5.3=6
3x5=15

—2AAAR— AR —OOOCO0—
Sx3=15  45.5-3
3x5=15

L0 gt s s e L 000000000 Oy

4x5=20
5x4=20

20+4=5

S8R aGNAy3a (42 wmnn OF
understanding of multiplication as repeated

addition. The colour of the beaddlows children to
easily identify how many groups of 10 they have.

Encourage children to count in multiples as they
0dZAft R GKS ydzyoSNA So3d

When dividing, children can use the beads for
grouping their whole into equal parts.

Number Tracks

mm ~
@‘1 7|®‘d|$}®‘7\ﬂ @|wo n‘@|13\14‘@|15‘1? @|19|70|

F@ﬂe Y s

N N
5@|? 8 9“0 n @“3|m 15 | 16 17‘@|19 20|

6x3=18
I3x6=18

|@‘1‘7|®‘4|5®‘7 e‘@|wo\n @|13 Id‘@|16‘1? |19‘7o|

18+3=6

Number tracks suppoxthildren in counting
forwards and backwards in multiples. Use counte
along the track (transluscent ones will enable he
children to still see the numbers).

When multiplying children place their counter on
zero and then count on to find the product. For

dividing, children place the ocunter on the numbe
they are dividing and count back in equal jumps ¢
the number they are dividing by (divisor).

This is a less efficient resource for larger number
but useful for working on multiplyign and dividing
by 1 digitand can support with times table
knoweldge.
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Number Lines (structured)

0 1 2 3 % 5 6 7 8 % 0N RTBW™HIBIWTBY W
20+4=5

{ GNHYzOGdzZNBR ydzYoSNJ f Ay §
understanding of multiplying and dividing by one
digit.

These can be used in the same way as the numQ
tracks.

When dividing, the children need to count the
number of jumps they have made in order to find
their answer.

Number Line (unstructured)

X 4
L1 | I I I
L I 1 1T 1T 1T 1
3 9 12
A red car travels 3 miles.
A blue car 4 times further.
How far does the blue car travel?
X 4
K\I
0 3 12

A blue car travels 12 miles.
A red car 4 times less.
How far does the red car travel?

Blank (unstructured) number lines can bged to
represent and solve scaling problems as
multiplication or division.

Number lines with marked on intervals can be us
initially to represent scaling accurately.

25

Dienes/Base 10 (multiplication)

Hundreds Tens Ones
. 24
i {}--J| x 3
| | - 72
1 i 1

This helps children to understand column
multiplication. Children should write out their
calculations alongside the concrete and pictorial
representations that they use.

As the numbers get larger, Dienes becoess
efficient but will be valuable for working with
numbers up to 4 digits.

LG OFly Fta2 o6S dzaSR (2
understanding of the grid method for multiplying.

Dienes/Base 10 (division)

LEE | [ TH] | es-2=3

L B B B ] | . B B ]
F—
Tens Ones

When numbers become larger, it can be effective
to change the value of each of the Dienes resour
e.g. the 1 cube becomes &fc.

When sharing, children should begin with the
larger place value and move from left to right. If
there are nay left in the column they need need t
exchange. Encourage children to use the part
whole model alongside their concrete and abstra
calculations.




Place Value€Counters (multiplicatior)

0000000
0000000 34
000{0000 X 5
0000000 120
000/0000 —,
Q| Q0
|[0000/0000 ng
000000000 ——
®)-X-1-1-[SXSIe1® 8
000000000 80
000000000 120
000000000 + 100

1408
1

Using place value counters is an effective way to
ddzLILR2 NI GKS OKAf RNByQa
multiplication. It should be used alongside the

OKAf RNByQa oNRGGSY OF f

Place Value Counters (divisipn

Using place value counters is an effective way to
adzLILIR2 NI GKS OKAf RNByQa
When working with smaller numbers, children car
use place value counters to share between grouf

t fFOS @I fdzS 02dzy i SNB O
understanding of short division by grouping
counters rather than sharing them. Children work
from left to right through the place value columns
and group the counters in the number they are

dividing by. The number of groups in each colum|
represents the answer.

Arrays

factor  foctor  product

3 X 6=18

r 1
number number in

of groups  each group

A

number
inall

dividend  divisor quotient
18 + 3 = 6
7 T A

number number number in
inal of groups  eoch group
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Progressiorof SkillsMultiplication and Division Overview: Yearsa6l

Multiplication
Skill Year Group Representations and Models
Solve onestep problems with multiplication 1/2 Bar Model Reallife objects
Arrays Number lined tracks
Counters
Multiply 2-digit by 1-digit numbers 3 Place Value Counters Expanded written method
Dienes
Multiply 3-digit by digit numbers 4 Place Value Counters Expanded written method
Dienes Short written method
Multiply 4-digit by digit numbers 5 Place Value Counters
ShortWritten Method
Multiply 2-digit by 2digit numbers 5 Place Value Counters Expanded Written Method
Short Written Method Grid Method
Multiply 3-digit by 2digit numbers 5 Place Value Counters Expanded Written Method
Short Written Method GridMethod
Multiply 4-digit by digit numbers 5/6 Formal Written Method
Division
Skill Year Group Representations and Models
Solve onestep problems with division (sharing) 1/2 Bar Model NumiconArrays
Bead strings Tens frame
Counters Number lines tracks
Solve onestep problems with division (grouping) 1/2 Real life objects Tens Frame
Numicon Counters
Arrays Number lines / tracks
Divide 2digits by 1digit numbers (no exchange 3 Partwhole model Dienes/Base 10
sharing) Bar model Place Value Counters
Number line / tracks
Divide 2digits by 1digit numbers (sharing with 3 Partwhole model Dienes/Base 10
exchange) Bar model Place Value Counters
Number line / tracks
Divide 2digits by 1digit numbers (sharing with 3/4 Partwhole model Dienes/Base 10
remainders) Bar model Place Value Counters
Number line / tracks
Divide 2digits by 1digit numbers (grouping) 4/5 Place Value Counters Written Short Division
Counters Place Value Grid
Divide 3digits by 1digit numbergsharing with 4 Dienes/Base 10 Place Value Counters
exchange) Bar Model Partwhole Model
Divide 3digits by 1digit numbers (grouping) 4/5 Place Value Counters Written Short Division
Counters Place Value Grid
Divide 4digits by 1digit numberggrouping) 5 Place Value Counters Written Short Division
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Counters

Place Value Grid

Divide multidigits by 1digit numbers (short
division)

Written Short Division
List of Mutliples

Divide multidigits by 2digit numbers (short
division)

Written LongDivision
List of Mutliples
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Year 1 Multiplication
Linked to Hampshire Scheme of Learning Units 1.3, 1.6 and 1.8

National Curriculum Objectives:
Pupils should be taught to:
I Gount in multiples of twos, fives and tens.

1 Solve onestep problems involving multiplication and division, by calculating the answer using concrete objects

pictorial representations and arrays with the support of the teacher

The Big Ideas:

five. Working with arrays helps pupils
equivalentto 5 x 2

2dzy GAy3 Ay &0GSLB

2F Sljdzf aAxil Sa Aa o6lFaSR 2y GKSofo
to become aware of the commutative property of multiplication, thais2 x 5

Stage 1 Stage 2 End of Year Expectation
Count in multiples of 2 Count in multiples of 10 Count in multiples of 5
Number track Number track Number track
2 4 6 8 | 10|12 | 14 | 16 | 18 | 20 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50

Please note that manipulatives and visual representations may be uskeesgside more formal recording as appropriate. It is important for pupils to explore structure and understang
concept before developing a more procedural approach, at which point all representations may be used alongside each other.

Solve one stepnultiplication, by calculating the answer usin
pictorial representations (twos)
Structured number line, e.g:

How many legs are there? Count in groups of 2.

I I 1 ] I I 1 T T T 1
1 '] «

(10)

Solve one step multiplication, by calculating the answer us
pictorial representations (tens).
Structured number line, e.g:

There are 10 crayons in a box.
How many crayons will | have if | buy 5 boxes?

o — ~\ /—'\ N
/ / /‘ \ ‘.'.‘ \\
T ] i 'l Y
20 30 40

10 50

O =

Solve one step multiplication, by calculating the answer us
pictorial representations (fives).
Structured number line, e.g:

Crayons come in packs of 5. How many crayons do | have?

kA RA nA
£t ORA ER oga B2
e
ot P2 %—Q re et
5 B 4
g2 AN T NG et =
ALY NN N .
I | | I ‘ L] /L ' ] i |
0 5 10 15 200 25 (30) 35 0 45 50

Year IMultiplication Representations and Models

ad

Counting in 2s, 5s, 10s

Repeated Addition

Represented with real life objects and concrete
resources alongside number lines / tracks

@@

m

nlashsl:'sil:nnu'uluvnwzn

5 frogs on each lily pad One bag holds 5 apples.

sx3=15 How many apples do 4 bags hold?
os = WW COEEE
@ i 9000 ooo e 9 o @ o ©

00000 _
e~ T 0000® o00000 555520

. 0000 4x5=20
OO0 00000® 5x4=20
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Year2 Multiplication
Linked to Hampshire Scheme of Learning Units 2.3, 2.6 and 2.10

National Curriculum Objectives:
Pupils should be taught to:

I Count in steps of two, three, and five from 0, and in tens from any number, forward and backward.
1 Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising

even numbers.

1 Solve problems inveing multiplication and division, using materials, arrays, repeated addition, mental methods

multiplication and division facts, including problems in context

I Gount in multiples of twos, fives and tens.
1
pictorial representations and arrays with the support of the teacher.

Solve onestep problems involvingultiplication and division, by calculating the answer using concrete objects,

The Big Ideas:

It is important that pupils both commit multiplication facts to memory and also developnderstanding of conceptual
relationships. This will aid them in using known facts to work out unknown facts and in solving problems. Pupils shq
for and recognise patterns within tables and connections between them (e.g. 5x is half of 10x).Hewpidsecognise
multiplication and division as inverse operations and use this knowledge to solve problems. They should also recog
division as both grouping and sharing.

Stage 1

Stage 2

End of Year Expectation

Count in steps of two, five from @nd in tens from any
number, forward and backward.
Structured number line.

Solve problems involving multiplication using repeated
addition.
Unstructured number line, e.g

Recall and use multiplication facts for the 2, 5 and 10
multiplication tables.

' V&G NHzZOG dZNBR ydzYo SN f Ay S

02

e b 1 SR How many muffins are there altogether? .
1'6 T T = g Eoch tecm s $ hidewn
WS LN 7 9 e Q e e ) \ 1 | ‘
| { T ‘|/ l/ T T T ] T 1 ”r—” T 7 [ 2 ! -
C 5 16 s =20 a5 (G0 -cas - Tap 99999 ’D{X\q s Z-JO ‘ J
| | s How many children ploy footboll altogether?
eeee® - - 5
BARRBD®” — , = TS
e e Twwww e e | b
r Y T f 4 T T T 1 =] ‘ I ‘
0 10 200 30 QJID 60 70 8 9 10
Count in steps of 3 Count in steps of 3 Count in steps of 3
Number track Unstructured number line e.g. Unstructured number line
Tilly ran 3 miles every day. | L /;
How many miles has she run after 6 days? 3 ‘\ TN \ b
3 6 9 |12 |15 | 18 | 21 | 24 | 27 | 30 U R O/ \/ \G/ q/ v ¥ {
N e R sl e 5 i Rl
GRSt ol a0 18T 0 (240 27 1300330536 \
Year 2 MultiplicationRepresentations and Models
5 frogs on each lily pad
1x4 1groupofd =
2x4 2groupsofd Repeated Addition
3x4 3groupsofd
4x4 4groupsoféd e
°
5x4 5groupsofé §
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Year3 Multiplication
Linked to Hampshire Scheme of Learning Units 3.3, 3.9, 3.11 and 3.14

National Curriculum Objectives:

1 Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
1 Write and calculate mathematical statements for multiplication and division using the multiplication tables tha
know, including for twedigit numbers times oneligit numbers, using mental and progressing to formal written

methods

1 Solve problems, including missing number problems, involving multiplication and division, including positive if
scaling problems and correspondence problems in which n objectoarected to m objects.

The Big Ideas:
It is important for children not just to b

in them mean, to be able to use these facts to figure out others and to use in problemals important for children
to be able to link facts within the tables (e.g. 5x is half of 10x). They understand what multiplication means, see
as both grouping and sharing, and see division as the inverse of multiplication

e able to chant their multiplication tables but also to understand what the fq

Stage 1

Stage 2

Endof Year Expectation

Recall and use multiplication facts for the 3, 4 and 8
multiplication table.
Unstructured number line, e.g:

Recall and use multiplication facts for the 3, 4 and 8
multiplication tables.

Using efficient jumps on a number line when working with
larger calculations, e.qg:

Recall and use multiplication facts for the 3, 4 and 8
multiplication tables.
Box array, &:

15x4= 01
4x6="01
e 10 s
RS 15x4=U ololololololelolo]|efo]o]o]|o]o
P [ e e T e T \, R 0|0[0|0]0|0|0lojo |6]0 ][00 |0]0
1 ! e | e O %4l =uo ‘tlojolojolojojojo]elojo |0]0]0]O
T Y T PR 1 B ol b vl I PR I S olololololo|o|lojolo|o|o]ole |0
‘ : | ‘ \ N N ’ Ll L e el .l L = - :
/ \/‘ / \/‘ \/‘ \/1 | \// Va : /,~ L | ”Olr e l=le o] [s|x]¢|=|2
OFFE g ] 'F [ rerliaen liay | 5 ‘ v B - ol TN b
‘ | S, i) ERN I Es e %) L4 % 51 74 0 | - =
__[_,_ i_4 } - ! | { E I I l |‘ | et i . \ | 7[( 0'1 2 O = 6 O
, Sl (U S L R L bt ‘
b | s ! |
”_’_/‘f‘ j;_?‘_i 6__ ?_T%_[*‘__ 2l {!\.4 - | = 15x4 =60 l1o] | 5
|l B [ .
I 4 lo [+ |2 |O|= 16 |O
4o | &0
15 x4 =60
Year 3 MultiplicationRepresentatiors and Models
How many wheels? Count in groups of 4.
ox14

T 1T T T T 1
0 4 8 12 16
There are 20 wheels.
5x4 =20
4x5=20

I L L
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