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Representations and Models — Addition and Subtraction

Part-whole
'R
NS
T
AN
(" Y
\_//
7=4+3 7-3
7=3+4 7-4

Supports understanding of partitioning and
aggregation. When the whole part is incomplete,
the children can use aggregation to add the other 2
parts together to find a total.

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

Part-whole models can be used to partition
numbers in a variety of ways including into their
place value columns (hundred, tens, ones etc.) also
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.
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This supports children in representing the structure
of a calculation (similar to the part-whole model).

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

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

Bar Model (multiple)
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The multiple bar model is useful when comparing
guantities whilst looking at the structure of the
numbers and 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.
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When adding 2 single digit numbers, tens frames
support children’s understanding of the structures
of addition and subtraction. This further develops
their knwoekdge of aggregation where parts
combined make a whole and therefore the whole is
split into parts. Tens frames also develop
understanding of augmentation (increasing a
number) and taking away (descreasing a number).

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




Dienes/Base 10 (addition)
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This is one of the most effective concrete resource
to support children’s understanding of column
addition. These should be used alongside the
children’s written calculations.

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

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

Adding must always begin the smallest place value
column.
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Dienes/Base 10 (subtraction)
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This is an effective concrete resource to support
children’s understanding of column subtraction.
These should be used alongside the children’s

written calculations.

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

methods in LKS2.

This is must efficient with up to 4-digit numbers,

after which place value counters should be used.

Numicon
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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

When adding children can develop their conceptual
understanding of parts making a whole as well as
using parts on top of the whole to understand
subtraction.

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

Cuisenaire
13-7

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

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




Place Value Counters (addition)
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Using place value counters is an effective way to
support the children’s understanding of column
addition. It should be used alongside the children’s
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
support the children’s understanding of column
subtraction. It should be used alongside the
children’s written calculation (expanded, compact
column subtraction).

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

Number Lines (structured)

(EN{ 7\: 15

\g) 5 12 45

3

Structured number lines support children’s
understanding of addition and subtraction
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 the nearest 10.

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

Number Line (unstructured)
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Blank (unstructured) number lines allow children to
add and subtract in manageable “chunks”.

When subtracting, it gives children the opportunity
to explore the concept of the difference between
two numbers by either counting on or counting
back and developing their understanding of the
amount between them.

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

Cubes/Multi-link

Other Resources (concrete and pictorial)

Straw bundles
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Progression of Skills Addition and Subtraction Overview: Years 1-6

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

Bar model

Place Value Counters
Column Addition




Subtract with more than 4 digits 5/6 Part-whole model Place Value Counters
Bar model Column Addition

Subtract with up to 3 decimal places 5/6 Part-whole model Place Value Counters
Bar model Column Addition




Number Facts — Year 1

Number and Place Value

Addition and Subtraction

Measure

Fractions

e Know the sequence of counting in multiples of 2
e Know the sequence of counting in multiples of 10
e Know the sequence of counting in multiples of 5

e Say one more or one less than any number up to
20.

Know the number bonds and related subtraction facts
for all numbersto 5

For example:
4+0=4 4-0=4
3+1=4 4-1=3
2+2=4 4-2=2
1+3=4 4-3=1
0+4=4 4-4=0

Know the number bonds for all numbers to 10 and the
related subtraction facts

Know the number bonds for all numbers up to 20 and
the related subtraction facts

For example
10+2=12 12-2=10
9+3=12 12-3=9
8+4=12 12-4=8

Recognise that ‘teens’ numbers comprise of one ten
and some ones.

Say the days of the week and the months of the
year in the correct order

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

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

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

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

Fourteen is
one ten and four ones
14=10+4
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Year 1: Addition
Linked to Hampshire Schemes of Learning Units: 1.1,1.2,1.4,1.5,1.7,1.8,1.9 and 1.12.

National Curriculum Objectives:
Pupils should be taught to:
[ ]

represent and use number bonds and related subtraction facts within 20.
add and subtract 1-digit and 2-digit numbers to 20, including 0.

The Big Ideas:
Relating numbers to 5 and 10 helps develop knowledge of the number bonds
make 10 and then the 5 to total 15. Thinking of part whole relationships is he

within 20. For example, given 8 + 7, thinking of 7 as 2 + 5 and adding the 2 to 8 to
Ipful in linking addition and 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 subtract 2 leaves the 4

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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Year 1: Subtraction

Linked to Hampshire Scheme of Learning Units: 1.1,1.2,1.4,1.5,1.7,1.8,1.9 and 1.12.

National Curriculum Objectives: The Big Ideas:

Pupils should be taught to: elating numbers to 5 and 10 helps develop knowledge of the number bonds within 20. For example, given 8 + 7, thinking of 7 as 2 + 5 and adding the 2 to 8 to
e represent and use number bonds and related subtraction facts within 20 make 10 and then the 5 to total 15 Thinking of part whole relationships is helpful in linking addition and subtraction. For example, where the whole is 6, and 4
e add and subtract 1-digit and 2-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 subtract 2 leaves the 4

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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Using known facts
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Number Facts — Year 2

Number and Place Value Addition and Subtraction Multiplication and Division Measure
e Know the sequence of counting in multiples of 3 e Know number bonds and related subtraction factsto | e Know the 2, 5 and 10 x table and the related e 100p=f1
20 division facts
e Count in steps of 10 from any number e 50p+50p=f£1
e Derive number bonds to 100 using multiples of 10, e Recognise odd and even numbers
relating this to known number bonds to 10 (from Year e 100 cm =1 metre
1)
e One hour =60 minutes
e Add and subtract numbers to 100 using informal Fractions Lo
; ; ; e - an hour =30 minutes
methods, manipulative resources and visual e L +1il_1whole 2
representations. 3 3 3
1 1 1 3 o i of an hour = 15 minutes
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- e There are 24 hours in a day
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e Recite the months of the year in correct
e Halve all even numbers to 20 order
Models and images to support conceptual understanding of year 2 number facts 100-square for skip counting in tens from any number
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Year 2: Addition

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:

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

e a 2-digit number and ones

e a 2-digit number and tens
two 2-digit numbers

adding three 1-digit numbers

e Show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot

The Big Ideas:

Understanding that addition of two or more numbers can be done in any order is important to support
children’s fluency. When adding two numbers it can be more efficient to put the larger number first. For
example, given 3 + 8 it is easier to calculate 8 + 3. When adding three or more numbers it is helpful 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 begin
with 5 + 8. Understanding the importance of the equals sign meaning ‘equivalent to’ (i.e. that 6 + 4 =10, 10 =
6+4and5+5=6+4 are all valid uses of the equals sign) is crucial for later work in algebra. Empty box
problems can support the development of this key idea. Correct use of the equals sigh should be reinforced at
all times. Altering where the equals sign is placed develops fluency and flexibility.

Stage 1

Stage 2

End of Year Expectation

Add 2-digit numbers and ones
to 50 without bridging.
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Add 2-digit numbers and ones to 100
without bridging.

Adding two 2-digit numbers

. - 32+25=571
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Adding three 1-digit numbers. . 3442054 M
43 Lt L3 T T i
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Year 2 Addition Representations and Models
[(303000) ) 33+19="? Number line - adding 10s Number line - two 2-digit numbers
e 00888 7i643-1 ® et OO sis205s
33+10+7+ ‘ e
2 30 +30
33+17+2
Encourage ‘/ ' " \k m +6
use of number X
i &4 74 84 94 64 74 84 94 100

7+6+3=16]

33+20

Round and adjust- adding near tens

-1 Progression

36 + 40 (adding only tens to any number)

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: 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, thinking of 7as 2 + 5,

and adding the 2 and 8 to make 10, then the 5 to 15. This should then be applied when calculating with larger numbers. Subtraction
bonds can be thought of in terms of addition: for example, in answering 15 — 8, 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

e Recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100
e Add and subtract numbers using concrete objects, pictorial representations, and mentally, including:
e  a2-digit number and ones
e a2-digit number and tens
e two 2-digit numbers
e adding three 1-digit numbers
e Show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another

cannot
Stage 1 Stage 2 End of Year Expectation
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Year 2 Subtraction Representations and Models

number (whole) 38-17=21

0 dnh -

56-28=28

the smaller number (part).

/Number line - subtracting 1 digit numbers \ e | 14 | T ) |r [ l"[ ll' Number line - Finding the difference Number line - subtracting 2 digit numbers
Count backwards from the larger number (whole) in i (] 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 | 5 . B HBH: manageable chunks until you reach the larger count back in efficient "chunks”
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Number Facts — Year 3

Number and Place Value

Addition and Subtraction

Fractions

Measure

e Know the sequence of counting in 50s

e Know the sequence of counting in 100s

Know or derive all the complements to 100
x+y=100; x=?andy="?

Know pairs of multiples of 100 that total 1000
1+9=10(Year1)

10 + 90 = 100 (Year 2)

100 + 900 = 1000 (Year 3)

Add and subtract numbers with up to 3 digits
(e.g. 253 +75 =328)

1 2 3 4
[ ] - = —_ = - = = = —
2 4 6 8 10

1 1
5 5 5 5

6 6

1
+—+
7

[ ]
Ne
+
N R
+
N R
+
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Multiplication and Division

Know the 3, 4 and 8 x table and the related division
facts

Understand that doubling means x2
Understand that halvig means + 2

Know that : 50 x 2 =100; 25 x4 =100; 20 x5 = 100

1 1 1 1
o —+ -+ -+=
8 8 8 8 8
101 1 1 1
e —+ -+ -+ =-+—+
9 9 9 9 9

1 1 1 1 1

10 10 10 10 10

facts

1+5=6(Year 1) linked toé+36

1 1 1
o CHCH_tHcCS 1 whole

11 1 1 1 1
e —+-+-+-+-+=-=1whole
6 6 6 6

1 1
=+- =1 whole
7 7

1.1 1
—+= + = +
9 9 9

1 1 1

10 10 10

O | =

11 1 1

+—+=-+=-+ = =1whole
8 8 8

=1 whole

1 1

+—+—=1whole

10

e Understand fraction facts related to whole numbers

6
- (Year 3)

60 seconds = 1 minute

How many days in each month/year/leap year
Find complements to 60

£50 x 2 = £1000
£25x4 =£100
£20x5=£100

50px2=£1
25px4=£1
20px5=£1

1000g=1kg
1000ml = 1I
1000 m = 1km

1000 + 2 =500
1000 + 4 =250

I/kg/km = 500

I/kg/km = 250

I/kg/km = 750

Models and images to support conceptual understanding of year 3 number facts
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% % % % % % % % into 2, 4, 5 and 10 equal parts. b " } ' i 0000666
- P ' 0 & 2 3 4
3 3 [le/clololololele 4 a 4 a L JIC JIC AC N JIC K
3 3 2l0e 0000000 1 14+2=7
I i i i I i i i 300000000
i é é i é é i i 00000000
8 8 8 8 8 8 8 500000000 14
2‘.3:2 _5-_2.=_3. é ; ‘], T l '[ 1 1 T j 1 2 2 2 2 2 2 2
8 8 8 B 8 B 6 24 N2 4‘0 48 56 64 2 80

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

'Y

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

Fg Wi—%3 W
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Year 3: Addition
Linked to Hampshire Scheme of Learning Units 3.1, 3.2, 3.5, 3.7, 3.10 and 3.13.

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, thinking of 7 as 2
e Add and subtract numbers mentally, including: +5, and adding the 2 and 8 to make 10, then the 5 to 15. This should then be applied when calculating with larger numbers.
e a3-digit number and ones Subtraction bonds can be thought of in terms of addition: for example, in answering 15 — 8, thinking what needs to be added to 8
e a3-digit number and tens to make 15. Counting on for subtraction is a useful strategy that can also be applied to larger numbers
e a 3-digit number and hundreds
e Add and subtract numbers with up to three digits, using formal written methods of columnar addition and subtraction
Stage 1 Stage 2 End of Year Expectation
Adding two 2-digit numbers with bridging. Introduce column addition with numbers up to 3-digits.
L3441 7235 234+ 4=238 Ensure number sentences chosen would not be more suited to a
‘-}S+ 2‘1 = _)’L Adding a 3-digit number and \ A more efficient mental strategy.
* + +H *
ones. p,_ PP NN
o +I0 g, 255 236 251 239 Begin with expanded
e e e AR 2% 255 73 g p :
EONL NI NT IS q
1 T T e — — T 1 44 @) <+ 8 D+
ys S5 65 66 €1 68 69 7o 71 T2 £ O
T o . e L OO0+ %10+ (2
2% 235 2% 2% —
+#14\={1\4 3 |
+20 132 0 0+120 o
A 4 1 1 o0 H 2l
T Al . e o + ,0 = L’SZ + 450= l-}g
us 65 66 61 68 69 o T T2 Adding a 3-digit numberand 22 41243 -
tens crossing the hundreds :*“’ NN Then progress to compact.
+70 boundary. A utL Wz 4% Wz 42 .._I 8 o]
M /:ﬁ
; T 1 1 f !
4s bS To 72 4 452 + 6 L} L
247 +300 = SW) 2477 + 3(_,0 = S-L’-j \ I 1 3 l
4 ¥ w — s ¥o 1100 +100
=== Addin -digit number an = = ¥ ) \ |
" dding a 3-digit number and B = ) e
e T hundreds.
+300
//\l
(A S¥

Year 3 Addition Representations 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"";’%:@\19 move up each column.
10,10.10, 5 H T o (A — =] T N
oMo 0 s 0+ @ v T i 5
m 100 + 60 + 4 + N | l"”" ®© 0009/ 0000
284 294 304 314 319 O

400 + 20 + 9 .L/
Key Skills Progression
\ y skill Prog / \ /

Regrouping 10s

Regrouping 100s/1000s

| 265+164 =429

Regrouping in more than 1 column

13




Year 3: Subtraction
Linked to Hampshire Scheme of Learning Units 3.1, 3.2, 3.5, 3.7, 3.10 and 3.13
The Big Ideas:
Relating numbers to 5 and 10 helps develop knowledge of the number bonds within 20. For example, given 8 + 7, thinking of 7 as 2
+ 5, and adding the 2 and 8 to make 10, then the 5 to 15. This should then be applied when calculating with larger numbers.

Subtraction bonds can be thought of in terms of addition: for example, in answering 15 — 8, 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

National Curriculum Objectives:

Pupils should be taught to:

e Add and subtract numbers mentally, including:
e a 3-digit number and ones to a 3-digit number and tens
e a 3-digit number and hundreds

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

Stage 1 Stage 2 End of Year Expectation
Subtract two 2-digit numbers with bridging. g T el id B Introduce column subtraction with numbers up to 3-
234 -I= =il -
digits.
42-25= |7 Subtract a 3-digit number and = @éd Ensure number sentences chosen would not be more
ones. 233 234 23) 132 235 284 suited to a more efficient mental strategy.
- -0
A XA =) | & 19
g 3‘1 be 2 T Begin with expanded (without carrying).
17 1€ 1 0 2 2
910 /0 |- -
-20 Subtract a 472-10=462 472-30= 442 6 O £
PO g e T 3-digit number and tens. — /_o\/_'\/: 40 0 |=§0/=|2
f———r 47 Y umn . 452 e w2 500“'0"5—‘:515
She ain ym
-3 = - whrlb gzl | Progress to compact
' ) Subtract a 3-digit number and tens (without o th th ing)
1 92 . = wIithout carryin en with carrying).
_,‘f 70 22 crossing the hundreds boundary. P s O o s s ying ying
|
! T Al 1
397 yon 41 421 8 2, PLZ \ z
574 -%00:=214
Subtract a 3-digit number and P e N i - L'. 5 ‘7
hundreds e || 256 e || s L'. 7 5
/,_‘—2-3'\
2 STt
Year 3 Subtraction Representations and Models
Expanded Column Subtraction Expanded Column Subtraction Representations alongisde expanded column @ e
Begin with no exchanging. Start subtracting in the Start subtracting in the ones column and the 435 — 273 =162 ‘ I:‘—'—\
ones column and the move up each column. move up each column. 273 ? ay  fo
265-134=131 435 - 273 = 162 | s i I o s T e T e @ °
’ T 5 woo” T 0 mE m | LTI T ]
100¢ NI}
200 + 60 + 90 mallie srins 435 —275=262 |
200 + 70 + 3 -
100 + 30 + 4 =
100 + 60 +
\ 100 + 30 0+ 1
Key skills progression—exchanging or regrouping
No regrouping/exchanging required
Regrouping tens (exchanging from 1s for 10s only)
Regrouping from hundreds only (exchanging from 70) ' Model using practical apparatus alongside written methods so
T:g;c:iusgnsgf:rTgéz)than 1 column (e.g. exchanging both children UNDERSTAND what is hap pening. i
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Number Facts- Year 4

Number and Place Value Addition and Subtraction Fractions Measure
e Know the sequence of counting in multiples of 25 e Know or derive all the complements to 100 100+10=10 1000+10=10 e £5x2=£10
x+y=10000; x=?andy="? 10+10=1 1:10=— £50x2 =£100
10 £500 x 2 = £1000
e Know pairs of multiples of 100 that total 1000 1210=-+=0.1 2:10=2=02 :;5502 f Zlfoloo
1+9=10(Year1) 10 0 £250 x4 = £1000
10 +90 =100 (Year 2) £2x5=£10
- 3:+10=—=0.3 4+:10=—=0.4 Xo=
100 + 900 = 1000 (Year 3) 10 10 £20x5 = £100
1000 + 9000 =10 000 (Year 4) £200 x 5 = £1000
5—10=R=05 6_10=R=06
e Mentally add and subtract numbers with up to 2 e 10cm=—m
digits reliably 7_10=R=07 8_1():5:08 1cm-£m
Multiplication and Division 100
e Knowthe6,7,9,11and 12 x tables and the related 9—10=i=09 10—10=£= 1.0 1
. 10 10 e 100g=—kg
division facts 10 .
1l.1kg=1 1 =1 —
) 1-0.25 —=0.5 2-075 * kg = 1kg and 100g = Tkg + 10 ke
e Know that: 4 4
500 x 2 = 1000 1000 + 2 =500 e 48 hours =2 days
250x4=1000 1000 + 4 = 250 e 120 minutes = 2 hours
200 x 5=1000 1000 +5 =300

1
90 minutes =1 S hours

Models and images to support conceptual

DOPO® O®OOO®
@00e® ©e®

Gattegno chart to multiply and divide by 10

understanding of year 4 number facts

. . (10)
eighteen 100-value place-value counters in : : @ : @
\7'7/
two tens frames to show 1800 ® ® ®
e o (D=
Representations of the place value composition of 5,342
1,000(2,000/3,000/4,000/5,000 6,000|7,000/8,0009,000
] ] f ) 4 ) 4
100, 200| 300% 400/ 500 600, 700 800 900 ) . o
10, 20 30| 40 50 60 70, 80 90 |
2 3 4 & & 7 s 9')’ 10 LTI AR AR OO AE AR LRSS AR SO
l 1 | | i ] 0 1,000 2,000 3,000 4000 5000 6,000 7,000 8,000 9,000 10,000
80 x 10 = 800 80+10=8

number-line to identify the previous and

next multiple of 1,000

1 1,000
01 [ 01 | 01 [ 01 ] 01| 01|01 01]01]o01
500 500
3
03 [ 03 [ 03 [ 03] 03[ 03] 03|03 03]o3 1,000
bar models showing 1 +10=0.1 and 3+ 10=0.3 250 250 250 250
1,000
14 200 200 200 200 200
10 4
00000000COCO OO0 1,000
0000000000000
0000000000 00CO0CO 100{100|100|100|100|100|100|100{ 100|100
array to show that 14 x3=10x3+4x3 bar models showing 1,000 partitioned
into 2, 4, 5, and 10 equal parts
14 and
7 T~—~7 1000 + 2=500 and  of 1000 = 500
. - 1 -
00000000000000 1000 + 4=250 and, of 1000 = 250
Jo0o000000OCOOOOS 1000 + 5=200 and  of 1000 = 200
.............. 1000 = 10=100 and1—1nof1000=100
array toshow that 14x3=2x7x3

15




National Curriculum Objectives:

Year 4: Addition

Linked to Hampshire Scheme of Learning Units 4.1, 4.2, 4.7, 4.10 and 4.13

Pupils should be taught to:

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

appropriate

Solve addition and subtraction two-step problems in context, deciding which operations and methods to use and why

Count backwards 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 example, 4786 — 2135 is
close to 5000 — 2000, so the answer will be around 3000. Looking at the numbers in a calculation and their relationship to each
other can help make calculating easier. For example, 3012 — 2996. Noticing that the numbers are close to each other might mean
this is more easily calculated by thinking about subtraction as difference.

Stage 1

Stage 2

End of Year Expectation

Ensure number sentences chosen would not be more suited to

Column addition with numbers up to 3-digits.

an efficient strategy.

118 9
+ 6|4 L
| [ S

Column addition with numbers up to 4-digits.

Ensure number sentences chosen would not be more suited to

an efficient strategy.

Multistep problem in context involving addition.

(Provide a mixture of opportunities to apply mental and

formal strategies taught)

Some children vote for their favourite ice-cream flavour.

Ice-cream flavour | Number of children
vanilla ar
chocolate 154
strawberry ?
mint 38
Total 402

How many children vote for strawberry?

1 5|4 2 4]
r & 8 7 + 318
2041 AE
I I
Year 4 Addition Representations 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 2138 1378
1378 v ? [IT111) EE A hal Stp -+--+-
+2148 \‘ L= | oo o (8800 2138 _l
3526 s L,
11 / \ L8 ‘
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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:

e Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where

appropriate

e Solve addition and subtraction two-step problems in context, deciding which operations and methods to use and why

e  Count backwards 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 example, 4786 — 2135 is
close to 5000 — 2000, so the answer will be around 3000. Looking at the numbers in a calculation and their relationship to each
other can help make calculating easier. For example, 3012 — 2996. Noticing that the numbers are close to each other might mean
this is more easily calculated by thinking about subtraction as difference.

Stage 1

Stage 2

End of Year Expectation

Column subtraction up to 3-digits.
Ensure number sentences chosen would not be more suited to
a more efficient mental strategy.

sﬂ'qu‘Z
- 4 5 7
wd AL

Count backwards through zero (linking with temperature).

NN NN,

-5 -4 3 -2 -1 0 ' 2 3 4 S

Column subtraction with numbers up to 4-digits.
Ensure number sentences chosen would not be more suited to
a more efficient mental strategy.

7't 1'y
= 119 119
9 25

Year 4 Subtraction Representations and Models

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

each column in order.

/ Representations alongisde expanded column

4357 2,735 =1622 \

3 1
4357

Thmnids Hundreds I Tens Ores Tll:l.rllnd'il Hundreds I Tens Ones

' Bl mEE| i |27 | cegsece [COZ7 (0000

— 27 e | s jeee

2755 i |
1622 2

/

4,557
J

2,735 ?

| 43657 |

| 2738 |

17




Number Facts- Year 5

Addition and Subtraction )
Geometry e re o . .. Fractions Measure
Multiplication and Division
e 360+4=90 14 of 360 = 90 e Derive new facts from known facts. e 1:100=—— =001 2-100=——=0.02 e 1mm= % cm
For example: 100 100
. 1 12x5=60 B0O+5=12 3 4 1
L] 36072=180 - f360=180 - p— - - = = —
>0 5.2%5=6.0 6+5=12 3+100= 100—0.03 4+100= 100—0.04 e 1mm 1000 m
5 5x7=35 5x07=35
* -0of360=270 5x0.07 =0.35 5:100=—=0.05 6+ 100=—=0.06 * 1lkg =2.2lbs
100 100
Il =1.76 pint
* Complements such as * Square numbers: 7+100=——=0.07 8+:100=-—=0.08 ) P
70 + 110 = 180 1,4,9, 16,25, 36, 49, 64, 81, 100, 121, 144 100 100 e 1m =394 inches
95 +85=180 e Prime numbers: 0 10 '
2,3,5,7,11,17,19 9+100=——=0.09 10+100=——=0.1 .
100 100 e 1lcm =254 inches
e Multiples: 90, 180, 270, 360, 450, 540
e Associated Facts: o 4 1 _ 10 _ 100
10,000 = 9500 = 500 © 10%=01="0=700" Tooo
10,000 = 5000 + 5000
10,000 = 2500 + 2500 + 2500 + 2500 o/ _ _5 _50
10,000 + 2 = 5000 20%=0.5="7= "0
10,000 + 4 = 2500
10,000 + 5 = 2000 25%=025=== -
10,000 + 10 = 1000 ) 4 100
10,000 + 100 = 100 5 -
75%=0.75=>=—
4~ 100
20%=02=>=— 22
5 10 100
20%=04=2=22
510 100
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
13 1
- &’ f e 25% im 100cm 1,000ml | 1 litre 100p £1 1 1
00 0.25 l 0.25 [ 0.25 l 0.25 01[0.1[01[01[0 TlDil0110.1[0.1101
e im | 75em 3,700mi | 3.7 litres 52p | £052
Bar models showing 1 partitioned into 2, 4, 5 and 10 equal parts
Square numbers have an  Prime numbers have . 1+2=05and>of1=0.5
dd b ff exactly two factors > 21
odd number of factors 1+ 4=0.25 and ZOf 1=0.25
102)0 10:) 1(; .1' o; 0.01 1+5=0.2 andéofl=0.2

[1]2]3]a[s[e][7[8]9]10]|n]12]13]14[15]16]17]18]19]20]
Using a number track to generate multiples of primes to identify primes: 2, 3,5, 7,11, 13,17, 19
[ITTTTTTTTTTT]

Multiplicative relationship

x 100

x 100

1+10=0.1 and %of 1-0.1
s between powers of ten

0.01
4
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Year 5: Addition

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

National Curriculum Objectives:

e Add and subtract whole numbers with more than four digits, including using formal written methods (columnar addition and

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

e Interpret negative numbers in context, count forwards 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 mentally. For example,
3689 + 4998 may be done mentally, but 3689 + 4756 may require paper and pencil. Carrying out an equivalent calculation might be
easier than carrying out the given calculation. For example, 3682 — 2996 is equivalent to 3686 — 3000 (constant difference).

Stage 1

Stage 2

End of Year Expectation

Column addition with numbers up to 4-digits.
Ensure number sentences chosen would not be more suited to
an efficient strategy.

Z 9 8 .
¥ 76 6
T4 8

I

|
Adding involving numbers up to 1 and 2 decimal places.

2. 4b+1.22 4 (8

/*_‘\A
5 Y T
46 4.ub 4.6b

Column addition with
numbers with more than
4-digits.

Ensure number sentences chosen

+

would not be more suited to an
efficient strategy.

ol B0 S

- 9N W

12
3 1
|

Adding involving numbers up to 2 decimal places.

2.ub+ .32 = 4.71¢

. +0.3 +0.02%
'/—_\1/’_\‘/_\1
346 Qb 4.6 YT

Adding with negative numbers (linking with temperature).

-2+ §=12

Multistep problem in context, deciding which methods to

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

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

Town Population
Bedford 82 448
Cariton 48 493
Dover 34,087
Formby 24 478
Telford 66,640

What s the total of the numbers of peopie ving in Formby and n Telford?

Add up tenths first then whole
numbers.

2 Lt
2 ' 1 )42 + | 6 6 é_ q‘ O
+ .’1 7 I
T TN ’ 114 j1.14 8
-\ +
I | 1 +2 | | {
-3 0 2 T
-34
Year 5 Addition Representations and Models
. _ TTh Th H T
5606 000000 000000
() () () 00 ® 00000000
x|y 07+03=1
1+02=12 @0
© 00 & e
48,650 - 3,000 43,650 - 200 43,650 - 10
48,650 - 3,210 48,650 - 7,100 48,650 - 5,030
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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:

[ ]
addition and subtraction)
e Solve problems involving numbers up to three decimal places

Zero.

Add and subtract whole numbers with more than four digits, including using formal written methods (columnar

Interpret negative numbers in context, count forwards and backwards with positive and negative numbers through

The Big Ideas

Before starting any calculation is it helpful to think about whether or not you are confident that you can do it mentally.
For example, 3689 + 4998 may be done mentally, but 3689 + 4756 may require paper and pencil. Carrying out an

equivalent calculation might be easier than carrying out the given calculation. For example, 3682 — 2996 is equivalent to
3686 — 3000 (constant difference). — 3000 (constant difference).

Stage 1

Stage 2

End of Year Expectation

Column subtraction with numbers up to 4-digits.
Ensure number sentences chosen would not be more suited to a more
efficient mental strategy.

e iy
-1 949
9125

Column subtraction with numbers
up to 5-digits.
Ensure number sentences chosen would
not be more suited to a more efficient

mental strategy.

Town Population

Multistep problem in
context, deciding which

methods to use and why.
Provide a mixture of

the difference between the numbe peopie living in Bedford and in Dover?

o ] L k opportunity to apply mental
Subtracting involving 3.4 6 [, ’5’41 2,14 and formal strategies taught
Subtracting involving numbers up to 1 and 2 decimal places. numbers up to 2 oo =08 4 7
L decimal places. = Y X A" Tk |8
3.4 6-1.2=2.2¢ 244 20 2.4b 246 /
- =508 [T
m 5 |- (8| |3 1 4 £ = ° |
1 ! | . . - i B
200 246 .46 Subtract with negative » [ .
numbers T INAT | TN : Subtracting involving numbers up to 3 decimal places.
(linking with -3 3 5 o
temperature). ' 1)+ .48 ) = 1.280= €. TL
3 ey |
Fa T e
2.72 2.22)  2.25) Z.45! 3M51
Year 5 Subtraction Representations and Models
Ones @ Tenths Hundredths 543 Compact Column Subtraction \ /Representations alongisde column subtraction
)\ Starting subtracting in the ones column and move up
OO 0@ @@@ each column in order. 7 = = 7 =
27 ’? 294,382 — 182,501 = 111,881 oZ [0Z2|e89000|000|00
- 5 L 2558 ssgiecs
OO SnnAnoE g
ONO 2 \  LLLE \_ -/
@ 27 “ ? ¥ 182501 | ? ‘
- 294,382

20




Number Facts- Year 6

Ratio and Proportion Geometry Fractions Measure

e Derive new % facts from known facts: e Diameter = 2 x radius e 125%=0125=21 250 =025=2=2 1km = 58 mile
For example: 57.5% = 0375 =2 50% =052 =3

1% doubled with give 2% of a quantity e Radius =~ x diameter ST 8 T8 T 1 mile =2 km (or 1.6 km)

o . 2 _ _5 _6_3 5 :

10% halved will give 5% of a quantity 62.5% = 0.625 = 5 75% =0.75= 5°3

100% is the whole amount, so twice as much _ _7 - _8

P . 82.5% =0.825=< 100% =1.0=< Area of a triangle = = = base x height

is the same as 200% . ‘0 2

1125% =1.125= = 125% =1.25= r

e Fluency with multiplication ad division facts up to
12 x 12 and derive others beyond known facts.
For example:

24 : 48 simplifies to 1:2 with a common factor of
24
(24 x1and 24 x2)

. 33.3% =0.333...
66.6% = 0.666... =
100%=1.0 =2

133.3% = 1.333... =

266.6% = 2.666...

Wb =

wlmw] e

repeats and does not terminate

0.3 =0.3333333...... a recurring decimal continually

Area of a rectangle = length x width

Area of a parallelogram = length x perpendicular
height

Volume of a cuboid = length x width x height

Models and images to support conceptual understanding of year 6 number facts

0. 01 onehundredth o e
0.1 onetenth 100,000) | 100,000} (100,000 | (100.000) | (100,000
1 one \ 4 b 4 48 4bh 4
10 ten A | . | 4 | A | £ N
100 one hundred 1100,000) | (100,000 (100,000 | (100,000 | (100,000
1,000 one thousand il e B D e
Ry PN ten thousand One million represented as ten 100,000-value
100,000 one hundred thousand .
1 000.000 one million place-value counters in a tens frame
10,000,000 ten million
previous next
multiple of multiple of
100,000 100,000
5,192,012

l [:] < 5,192,012 < : :

I I I I I I

I I I 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

number line to identify the previous and next multiple of 100,000

1 EEEENEN
.  HEEE
252
5 6
+4 i
' N
4.1 20 _5 _ 42
2°3 1273713
L A
+4 +4
compare and simplify fractions

| 000 000 00 OO OO0
bead strings to show ‘for every 1 red bead, there are 3 blue beads’
rsb=1:3
table to show total quantities in proportion
number of red beads 1 2 3 4
number of blue beads 12
total number of beads 4 8 12 16
1,000,000
250,000 250,000 250,000 250,000
1,000
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: The Big Ideas
Pupils should be taught to: Deciding which calculation method to use is supported by being able to take apart and combine numbers in many
e Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why ways. For example, calculating 8-78 + 5:26 might involve calculating 8:75 + 5:25 and then adjusting the answer. The
e Use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of associative rule helps when adding three or more numbers: 367 + 275 + 525 is probably best thought of as 367 + (275 +

accuracy 525) rather than (367 + 275) + 525.
e Use negative numbers in context, and calculate intervals across zero

Stage 1 Stage 2 End of Year Expectation
Column addition with numbers with more than 4-digits. Adding negative numbers in context. Multistep problem in context, deciding which methods to
Ensure number sentences chosen would not be more suited to an use and why.
. . Temperature . . .
efficient strategy. Provide a mixture of opportunities to apply mental and formal
City At midnight At midday

strategies taught

Paris -4°C -2°C At the start of June, there were 1,793 toy cars in the shop

Oslo -13°C -G During June,

. . 9,473 toy cars were sold
Warsaw -6°C 2°C

How many toy cars were left in the shop at the end of June?
At midnight, how many degrees colder was Paris than Rome?

2
+ 4
o

-1 0N W

6 3 C, Rome 3°C 10°C + 8,728 more toy cars were delivered

LT3
' degrees + 872 8
| [C]5 (2]
Adding involving numbers up to 3 decimal places. 4 +7 = 3 .
- A0 8Tz
30""1\ + ,o 23q~ q. és-; *q +3
=l 9% (3
/\/‘*0'1\ 40.63  +0.004. p ' ‘
| O o i TR 4 S St
E 1 1 \ \ 4 () 3 e
3.421 4.421 q.621 H6S1  G.655

Year 6 Addition Representations and Models

Compact Column Addition Representations alongisde column addition

Starting adding in the ones column and move up
each column in order.
104,328 + 61,731 = 166,059 512124 7
1 0 4 3 2 8 + 3 5 9 0 4
+ 6 1 7 3 1
116|606 )89 9 0 3 2 Formal written

1328+85

356+ 185 |

104,328 61,731
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Year 6 Subtraction
Linked to Hampshire Scheme of Learning Units 6.1, 6.7, 6,10 and 6.15

National Curriculum Objectives:
Pupils should be taught to:

e Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why
e Use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of

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

The Big Ideas

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

Deciding which calculation method to use is supported 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 answer. The
associative rule helps when adding three or more numbers: 367 + 275 + 525 is probably best thought of as 367 + (275 +

Stage 1

Stage 2

End of Year Expectation

Column subtraction with number with more than 4-digits.
Ensure number sentences chosen would not be more suited to a more
efficient mental strategy.

Subtracting involving numbers up to 3 decimal places.
S:ME) -1 2%0 LG

-\

4§ \ T o
2.2 2.22)  2.25) 7.45!

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

-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 strategies
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

)

L

st 9
9.7 (8
F]

-
113

WO

8
| (&

4

8

A
\
5

-—

|
4 W

o |

q
/A

‘

nfn o

Matoh 3% 81,572 people

Year 6 Subtraction Representations 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

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

This includes for
decimals
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Representations and Models — Multiplication and Division

Bar Models
?
i
o _ oo oo o0 00 0
0%0/0%0/0%0/0%0 (0% | 5<5=25
?
3% 7 =21
3033|3333
7% 3 =21
21
21212221212 21=27=3

wn G5 1]
Girls

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

Counters, cubes or dots can be used within the bar
model before using the digits within the bar model.

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

It is also valuable for showing scaling 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 shapes so there are no
gaps. When multiplying 10s numbers can be used
on top of the numbers to help find totals.

Bead Strings

20— —AA—AOO-CO0—
OXI=1  j5.3=6
3x5=15

22— —0OCCO0O—
Sx3=15  45.5-3
3x5=15

L0 gt s s e L 000000000 Oy

4x5=20
5x4=20

20+4=5

Bead strings to 100 can support children’s
understanding of multiplication as repeated
addition. The colour of the beads allows children to
easily identify how many groups of 10 they have.

Encourage children to count in multiples as they
build the numbers e.g. 4, 8, 12, 16...

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

Number Tracks

@‘1 7|®‘d|$}®‘7\ﬂ @ 0 n‘@|13\14‘@|15‘1? @|19|70|

N TN TS
@‘1|2 3|4 5@|? 8 9“0 n @“3|m 15 | 16 17@|19 20|

6x3=18
I3x6=18

£ Y Y W W W NN
|@‘1‘7|®‘4|5®‘7 e‘@|wo\n @|13 Id‘@|16‘1? |19

20

18+3=6

Number tracks support children in counting
forwards and backwards in multiples. Use counters
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 number
they are dividing and count back in equal jumps of
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 digit and can support with times table
knoweldge.
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Number Lines (structured)

0 1 2 3 % 5 67 8 2 WNRB™B WY BVY W
20+4=5

Structured number lines support children’s
understanding of multiplying and dividing by one
digit.

These can be used in the same way as the number

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 < 1 1 1 1 1 1
P 1r 111 T T 7T
3 6 9 12

A red car travels 3 miles.
A blue car 4 times further.
How far does the blue car travel?

X 4

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 be used to
represent and solve scaling problems as
multiplication or division.

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

25

Dienes/Base 10 (multiplication)

Hundreds Tens Ones

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 become less
efficient but will be valuable for working with
numbers up to 4 digits.

It can also be used to develop children’s conceptual
understanding of the grid method for multiplying.

Dienes/Base 10 (division)

68 ~-2=234
/I/ T
Tens Ones

When numbers become larger, it can be effective
to change the value of each of the Dienes resources
e.g. the 1 cube becomes 10 etc.

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 to
exchange. Encourage children to use the part-
whole model alongside their concrete and abstract
calculations.




Place Value Counters (multiplication)

0000000
0000|0000 34
000{0000 X 5
0000000 120
0000000 12
Q| Q0
-][0000/0000 ng
000000000 ———
®]-X-1-1- (SIS X® 8
000000000 80
000000000 120
000000000 -+ 100
1408
1

Using place value counters is an effective way to
support the children’s understanding of column
multiplication. It should be used alongside the
children’s written calculations.

Place Value Counters (division)

Using place value counters is an effective way to
support the children’s understanding of division.
When working with smaller numbers, children can
use place value counters to share between groups.

Place value counters can also support the children’s
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 column
represents the answer.

Arrays

factor  foctor  product

3 X 6=18
7 1 A

number number in number
of groups  each group inall

dividend  divisor quotient
18 + 3 = 6
a T A
number number number in

inal

of groups  each group
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Progression of Skills Multiplication and Division Overview: Years 1-6

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

Place Value Grid

Divide multi-digits by 1-digit numbers (short
division)

Written Short Division
List of Mutliples

Divide multi-digits by 2-digit numbers (short
division)

Written Long Division
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:
e Count in multiples of twos, fives and tens.

e Solve one-step 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:

equivalentto 5 x 2

Counting in steps of equal sizes is based on the big idea of ‘unitising’; treating a group of, say, five objects as one unit of
five. Working with arrays helps pupils to become aware of the commutative property of multiplication, that 2 x 5 is

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

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

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

V'
I 1 | I 1 1 1
g 1

(10)

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

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

/ \

j \
T I
10

— — N NN
i i ¥
20 30 40

O =
& -
o

50 60 70 90 100

Solve one step multiplication, by calculating the answer using
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
A RN I P N e o5
/ \‘ ll N RS / \\//
I | | I J L] = i ' ] i |
0 5 10 15 20 5.  (3) 35 0 45 50

Year 1 Multiplication Representations and Models

ad

Counting in 2s, 5s, 10s

Repeated Addition

-

Represented with real life objects and concrete

resources alongside number lines / tracks

5 frogs on each lily pad
5x3=15

©C O

[,
0 10 20 30

<0 50

-

01 23 % 567 87 WNRB®BBTBE

' One bag holds 5 apples. J

| How many apples do 4 bags hold?

OOQOO Q O/ \C O/\o O/ \O O
00000 _

0O000® 0000 5575+5-20
0000®® 4x5=20

OO0 00000® 5x4=20
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Year 2 Multiplication
Linked to Hampshire Scheme of Learning Units 2.3, 2.6 and 2.10

National Curriculum Objectives: The Big Ideas:

Pupils should be taught to: It is important that pupils both commit multiplication facts to memory and also develop an understanding of conceptual

e Count in steps of two, three, and five from 0, and in tens from any number, forward and backward. relationships. This will aid them in using known facts to work out unknown facts and in solving problems. Pupils should look

e Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and | for and recognise patterns within tables and connections between them (e.g. 5x is half of 10x). Pupils should recognise
even numbers. multiplication and division as inverse operations and use this knowledge to solve problems. They should also recognise

e Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and | division as both grouping and sharing.
multiplication and division facts, including problems in context

e Count in multiples of twos, fives and tens.

e Solve one-step problems involving multiplication and division, by calculating the answer using concrete objects,
pictorial representations and arrays with the support of the teacher.

Stage 1 Stage 2 End of Year Expectation
Count in steps of two, five from 0 and in tens from any Solve problems involving multiplication using repeated Recall and use multiplication facts for the 2, 5 and 10
number, forward and backward. addition. multiplication tables.
Structured number line. Unstructured number line, e.g Unstructured number line to ‘prove it’
‘, 2 \/ i \.‘,/‘ — \‘4',," 3 u/.* .\\ )
TS e e U W = i How many muffins are there altogether?
N o ; “ € 6 oo ploy footbell
Ooded ol sl e
e W ww 1 |
| { 1 ‘|/ l/ “‘ll T L] ] 1 1 V Vf_” T 'WV‘WV: | — ! e |
o & 10 15 220 5 @ B W L 99999 ’3471.‘({ !'”Z'JO ‘ s 1
s leealingls How many children ploy footboll altogether?
eeeee - < .
BB — z , T
e e wwww w O 5 BE] L L i ;
r 4 T f 4 T T T T 1 { ] I \
0 10 20 30 a0 QJID 60 70 8 90 100
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. | spahel A
How many miles has she run after 6 days? /A\/ \/ \ / SN / \ 35
3 6 9 |12 | 15 | 18 | 21 | 24 | 27 | 30 I IS e 73 7 6 q 1% 1S
e S s i i v
ORI G| S ol 205 18' 2124, 27 30,33 36

Year 2 Multiplication Representations and Models
5 frogs on each lily pad

5§x3=15

1x4 1lgroupoféd
2x4 2groupsofd
3x4 3groupsofd
4x4 4groupsoféd

Repeated Addition

5x4 5groupsof4
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Year 3 Multiplication
Linked to Hampshire Scheme of Learning Units 3.3, 3.9, 3.11 and 3.14

National Curriculum Objectives:

e Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
e Write and calculate mathematical statements for multiplication and division using the multiplication tables that they
know, including for two-digit numbers times one-digit numbers, using mental and progressing to formal written

methods

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

The Big Ideas:

It is important for children not just to be able to chant their multiplication tables but also to understand what the facts

in them mean, to be able to use these facts to figure out others and to use in problems. It is also 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 division
as both grouping and sharing, and see division as the inverse of multiplication

Stage 1

Stage 2

End of Year Expectation

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

4x6=01

y |16 1=+ |& |4 !er-l-![(»‘\‘-‘:[f i+|‘+\
| ’ | i | % L ! } { : ‘,!,.,v‘, el =l L

‘l)

|
|

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.g:

15x4=01
| 10 %4 =40 ‘
15 x4 =60

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

15x4=01

| 10 &
o|lololo|olo|ololo]e]o]0
oojo'o‘om.o‘o}o o|o |0
blo|olo|o|o|o|olo|olofo |0
o |0

S

olo|ololofolololol

= OAOIOIQ

Year 3 Multiplication Representations and Models

OS] &)

o0oee®

olooe

DEEIE
ojejeje

i Y
X
(4}
]
(%)}
X
f Y

How many wheels? Count in groups of 4.

There are 20 wheels.
5x4 =20

4x5=20
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Year 4 Multiplication

Linked to Hampshire Scheme of Learning Units 4.3, 4.9, 4.11 and 4.14

National Curriculum Objectives:
e Recall multiplication and division facts for multiplication tables up to 12 x 12.

e Use place value, known and derived facts to multiply and divide mentally, including: multiplying by 0 and 1; dividing

by 1; multiplying together three numbers
e Recognise and use factor pairs and commutativity in mental calculations.

e Multiply 2-digit and 3-digit numbers by a 1-digit number using formal written layout.

The Big Ideas:

show equivalences.

Children understand what multiplication means and see division as both grouping and sharing, and to see division as the
inverse of multiplication. The distributive law can be used to partition numbers in different ways to create equivalent
calculations. For example, 4 x 27 =4 x (25 + 2) = (4 x 25) + (4 x 2) = 108. Looking for equivalent calculations can make
calculating easier. For example, 98 x 5 is equivalent to 98 x 10 + 2 or to (100 x 5) — (2 x 5). The array model can help

Stage 1 Stage 2 End of Year Expectation
Recall multiplication and division facts for multiplication Recall multiplication and division facts for multiplication Recall multiplication and division facts for multiplication
tables up to 12 x 12. tables up to 12 x 12. tables up to 12 x 12.
Using efficient jumps on a number line when working with 2 x 1 grid method, e.g: 2 x 1 expanded formal method, e.g:
larger calculations, e.g: 13 x 6 = [ 13x6=010
13x6=01
r |
=t T ) [ A 1 » 2k "oc_] < e
| T e ) e e l i 10 & 114
| 1 ' |
us o s Lo
i 7‘ | _ G 2 ((3 XL
| | 6 0O (64 10
- 6lo|+)1 I8 ]=1718 : O 164 o)
/|0 fsan
Box Array, e.g:
13x6 =01 3% 1 erid method 3 x 1 expanded formal method, e.g:
x 1 grid method, e.g:
¢ © 231x3=0
. 231 x3=010 . | =
10) 3 | 00| 10s | | s
, S 200 | 30 3 AlS|1]
16| |60 | |8 6 loilx =718 2
| | | | | i | ~ ’
L',, | &l | | 51600 |[d0 > | 3G
‘ P gy ) | O 0 (2 ) 200
600+ 900 +3/=1619|3 == b
4 i Q :
Year 4 Multiplication Representations and Models ,
Grid Method
/2{5{3:78 . o i = o _ H ¥ 0 Mundrads Terrs Ores
10,10,(31____ o o - ~ o 00 x| 40 | FEFETErD i 3] » 2 Rex 0000
Vs III » Il f/I::\\, 2x3=1% g men 00 , | «n aasansnans) - -
88 ) EEE | Ess ) Emm— = = . - ©o00
0 30 60 bw—w;ps | oD B 210 5x 4) oy ;
26x3=78 ‘ %} al -4 ' 1 5 0  (5x 30) ~ i oooo
1 6}1‘;\6 | 4042“:176 , % e 1 -l 0 W 0
e P o 5 120 6 Eﬁ : e | } : ooo;Q<
{” 10x3=30 \!/ 10:3=30 “-]I/ Sxﬂ-ls‘\\z K e ‘ 34 x 5 e 170 J Qg/lz_:-q,_,/
0 30 60 78 120+6=126

32




Short Multiplication (UKS2)

Linked to Hampshire Scheme of Learning Units Year 5: 5.11, 5.17 and Year 6: 6.2, 6.12, 6.17

National Curriculum Objectives:
Year 5 Pupils should be taught to:

e Multiply numbers up to four digits by a 1 or 2-digit number using a formal written method, including long

multiplication for 2-digit numbers.
Year 6 Pupils should be taught to:

e  Multiply multi-digit numbers up to four digits by a 2-digit whole number using the formal written method of long

multiplication.

The Big Ideas:

Pupils have a firm understanding of what multiplication and division mean and have a range of strategies for dealing
with large numbers, including both mental and standard written methods. They see the idea of factors, multiples and
prime numbers as connected and not separate ideas to learn. They recognise how to use their skills of multiplying and
dividing in new problem solving situations

Stage 1

Stage 2

End of Year Expectation

Multiply up to four digits by a 1-digit number,

2 x 1 formal method of short multiplication, e.g:
13x6= O

Z
! 6
/|8

~J
&

Multiply up to four digits by a 1-digit number.

3 x 1 formal method of short multiplication, e.g:
231x3=0

f

| Z
O

el

i N

op
I
N

Multiply up to four digits by a 1-digit number.

4 x 1 formal method of short multiplication, e.g:

2731 x4 =010
X 3
e %
. [
019 (aly

Multiplication Representations and Models

[ 245x4=980]

Hundreds % _ Hundreds Tens Ones
e . | 081060010000
R = | (- x . | ©0 [00000000
.. — ﬁ 5180 00 0000
.._ — L 12 ® o

Theusands I Hundreds Tens
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Long Multiplication (UKS2)

Linked to Hampshire Scheme of Learning Units Year 5: 5.11, 5.17 and Year 6: 6.2, 6.12, 6.17

National Curriculum Objectives:
Year 5 Pupils should be taught to:
e  Multiply numbers up to four digits by a 1 or 2-digit number using a formal written method, including long

The Big Ideas:
Standard written algorithms use the conceptual structures of the mathematics to produce efficient methods of
calculation. Standard written multiplication method involves a number of partial products. For example, 36 x 24 is made

multiplication for 2-digit numbers.
Year 6 Pupils should be taught to:

e  Multiply multi-digit numbers up to four digits by a 2-digit whole number using the formal written method of long

multiplication.

up of four partial products 30 x 20, 30 x 4, 6 x 20, 6 x 4.

Stage 1

Multiply up to four digits by a 2-digit number.

Formal written method of long multiplication for 2-digit
numbers, e.g: 24x16 =0

'1 L L%
/
+ 410
-7 Q
518 | 4

Stage 2 End of Year Expectation
Multiply up to four digits by a 2-digit number. Multiply up to four digits by a 2-digit number.
Formal written method of long multiplication for 2-digit Formal written method of long multiplication for 2-digit
numbers, e.g: numbers, e.g:
5227 x 43 =011
124 x 26 = O
0 1| iz
EST 5227
4 | ¢ .| 2
cRE e, X e il
714 | \ |5]6]8 |1
+ L2119 16 +192/o0l9|0|8 |O
2la {21k 2|2 %76 |
i | \
|

Multiplication Representations and Models

Long Mutliplication 2dx2d

22x31=682
Begin multiplying in the ones
H|T O column
2 |2 1x2=2
1x2(20)=2 (20)
301 |y
2 2 Then put a place holder in the
ones column fo show that what
6|6 0  + you are multiplying by is 10 times
bigger (30 not 3)
6 8 2 Then calculate 3(30)x2=6(60)

3(30)x2(20)=6(600)

Q000 ...

0000 | 2|3 ¢
QO0OQ [~ |:|°

0000 “———

O
O
O
© 0000 | |+|=|¢
O
O

@0 OO0
00 000 O
00 000 0

0000 ———

20

I m




Year 1 Division
Linked to Hampshire Scheme of Learning Units 1.3, 1.6 and 1.8

National Curriculum Objectives: The Big Ideas:
Pupils should be taught to: Counting in steps of equal sizes is based on the big idea of ‘unitising’; treating a group of, say, five objects as one unit of
e Count in multiples of twos, fives and tens. five. Working with arrays helps pupils to become aware of the commutative property of multiplication, that 2 x 5 is
e Solve one-step problems involving multiplication and division, by calculating the answer using concrete objects, equivalentto 5 x 2
pictorial representations and arrays with the support of the teacher

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

Stage 1 Stage 2 End of Year Expectation
Making equal groups — sharing. Concrete objects and pictorial | Making equal groups — grouping. Concrete objects and Making equal groups (including finding half of a quantity). Bar
representations, e.g: pictorial representations, e.g: models, e.g:
I have 12 sweets and share them between myself and a friend | | have 12 cookies to put in bags. If | put 2 in each bag how I had 12 grapes and | ate half. How many are left?
(2 people), how many will we each have? many bags will | need?

| L t C;‘)\

'| & ‘ \( f \/ ' f @ 060 @ 0 ¢ |lgoe 0 © 8

[ 19 ' “There are 12 altogether. They are shared into 2 equal groups.
There are 6 in each group. Each group is half of the whole. |

9 pea s : g x know that there are 6 grapes left.”
(o ® \ ;“' o @ \ L
. 5@ gt —] S g =
w\.\ ) (:A /J,/’ \ o /

“There are 12 altogether. There are 6 equal groups of 2.”
“If I share 12 equally between 2 groups, there will be 6 in each

group.”

Year 1 Division Representations and Models
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Year 2 Division
Linked to Hampshire Scheme of Learning Units 2.3, 2.6 and 2.10

National Curriculum Objectives:

Pupils should be taught to:

Count in steps of two, three, and five from 0, and in tens from any number, forward and backward.

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

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

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

The Big Ideas:

It is important that pupils both commit multiplication facts to memory and also develop an understanding of conceptual
relationships. This will aid them in using known facts to work out unknown facts and in solving problems. Pupils should
look for and recognise patterns within tables and connections between them (e.g. 5x is half of 10x). Pupils should
recognise multiplication and division as inverse operations and use this knowledge to solve problems. They should also
recognise division as both grouping and sharing. The recognition of pattern in multiplication helps pupils commit facts to
memory, for example doubling twice is the same as multiplying by four, or halving a multiple of ten gives you the related
multiple of five

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

Stage 1 Stage 2 End of Year Expectation
Count on in steps of two, three and five from 0. Count on in steps of two, three and five from 0. Recall and use multiplication and division facts for the 2, 5 and
Skip counting on a structured number line, e.g: Skip counting on an unstructured number line, e.g: 10 multiplication tables.
25+ 5= 25+ 5 =[] Number line or bar model to ‘prove it’
| [ B Ben hos 40 cords = - x 0 l
‘ He shares them equolly between ‘ ‘- 4|y \,.‘ ( 4 | h_l o l e l | & J 4.
N TV VD o |
A — ) | |
l i T T T T T T T T 1 O | 5 10 1> 0 “r How many cards does he put in each bog? k|0
0 5 10 15 20 25 30 35 40 45 50 B So— ! — * = :
2 lo[[ 10 | to]]]i0
Bar model representation: Bar model representation: “If I know that 4 x 10 = 40, then | know 40 = 4 = 10”.
n C | ) |
AT . 7o |
(—--._g—'ff.':LC"": — ,,-:'rr.':lc')'{: //\/ \/ \/ \
. X Removing groups of five:
Mak ffive: ; .
aking groups of five e 3 fives 2 O - 5 -
Grouping - ) ®® ® ® 2 O
2a CHEES o0 @0l @o (Sge e e Sl 0
a4 0 g0 o 8 858 - T
g g 5 5 5 s -3 s
¢ f O N N N N
There are 20 apples altogether. @@ GiiiiieiismAunRERTARD m/\m mr/—l\ﬁ\
They are shared equally between 5 bags. There are 20 apples altogether. (l] L é perr 1|0 e 1|5 0 > 10 15
. How many apples are in each bag? | They are put in bags of 5. 15-5-5-5=0
) W re? 5+5+5=15 -
I IO N N N N N How mary bags sie Jrere? o ) 15 5___3 _ _ ) When dividing larger
LAY AV AV R AV B A 15+5=3 Fifteen divided into groups of five is equal to three. X
Q0000 | e sl ) Fi N ) , numbers, children can
. A ] ifteen divided into groups of five is equal to three. ! i
00000 - use manipulatives
00000 20+5=4 -l that allow them to
00000 0754 partition into tens and
00006 ones.
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Year 3 Division

Linked to Hampshire Scheme of Learning Units 3.3, 3.9, 3.11 and 3.14

National Curriculum Objectives:
Pupils should be taught to:

e Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables.
e Write and calculate mathematical statements for multiplication and division using the multiplication tables that they

know

The Big Ideas:

It is important for children not just to be able to chant their multiplication tables but also to understand what the facts

in them mean, to be able to use these facts to figure out others and to use in problems. It is also 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 division
as both grouping and sharing, and see division as the inverse of multiplication

Stage 1

Stage 2

End of Year Expectation

Recall and use multiplication and division facts for the 2, 5 and
10 multiplication tables.
Number line or bar model to ‘prove it’

Ben hos 40 cords

‘. ) L 1O :
eebetant §/ LeleleleleleleleTeTe
How many cards does he put in each bog? i L{— O

lol| 10 | 10]]

“If I know that 4 x 10 = 40, then | know 40 + 4 = 10”.

o) 10 20 30

Recall and use multiplication and division facts for the 3, 4

and 8 multiplication.
Counting back on a number line, e.g:
24 +4 =[]

0 ¢ 8 |1 16 ; 20 24
; ‘ il [T
Arrays and bar model, e.g:

24+4=01

1] e i § ‘
(4% ( O Eo 0 ] || ]Cnoc«% 6 |x |& |= 9 G i
e [oToToTey | | | | N
3 [0 ]o o °) S/\‘ Lercio 1215 |2 14-1=16
by 4 ko c)lo ,o] ; | |
slq (o lo[oo) | 2| |
e [oo]o]o]) | [e]6]6]6] |

Recall and use multiplication and division facts for the 3, 4
and 8 multiplication.
Partitioning and box arrays, e.g:

39 sweets shared between 3 children. How many sweets each?

; ,‘) | know 30 + 3 =10 and
SN 9+3=3
10+3=13

) ‘ 3

(o] (o] o} (o] o fe) o (e} o [e] @) o| o

o |lo |o ol o |o | o o|lo |loJo|o |O

o o o o (]

or
110
3 3|0 9
|
39+3=13

Year 3 Division Representations and Models

©0 0000639
(XX XXX

dolslals

14+2=7 14+2=7
14 14
7 7 2222|222
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Year 4 Division
Linked to Hampshire Scheme of Learning Units 4.3, 4.9, 4.11 and 4.14

National Curriculum Objectives: The Big Ideas:
Pupils should be taught to: Children understand what multiplication means and see division as both grouping and sharing, and to see division as the
e Recall multiplication and division facts for multiplication tables up to 12 x 12. inverse of multiplication. The distributive law can be used to partition numbers in different ways to create equivalent
e Use place value, known and derived facts to multiply and divide mentally, including: multiplying by 0 and 1; dividing by | calculations. For example, 4 x 27 =4 x (25 + 2) = (4 x 25) + (4 x 2) = 108. Looking for equivalent calculations can make
1; multiplying together three numbers calculating easier. For example, 98 x 5 is equivalent to 98 x 10 + 2 or to (100 x 5) — (2 x 5). The array model can help
e Recognise and use factor pairs and commutativity in mental calculations. show equivalences.
e Pupils practise to become fluent in the formal written method of short multiplication and short division with exact
answers (non-statutory)

Stage 1 Stage 2 End of Year Expectation
Recall and use multiplication and division facts for Division with remainders. Short division (up to 3-digit by 1-digit).
multiplication tables up to 12 x 12. Arrays, e.g:
Partitioning, e.g: 84 +4 =[]

20 eggs in boxes of 6. How many boxes of eggs?
72 children go camping. There are 6 tents. How many children ll] | |

can sleep in each tent? a1l
= 4]84 18 [tens| = | |= |2 |tens
: I 1O A B N
- Y lones [£ |4 1= |1 one
| 6] 6|0 BE A e T T R T N
\ =alEE "‘ [ ! 6 ! ‘ 8 L{' = lf = 9\ \
= _\72 _ 8 r’00§2$|_0 S T 1 1 1 i
7 | | | |
6 0 | |4 i rerfngk,&ad‘\’/—t%—r e E e |
™ | S . - 705+ 5=01
e e R e T T S T
_lajolelel= |5 1] | WS |

| know 60 + 6 = 10 and , N T L |

Number fine, e.g 5770 |5 | [ 17 huddedds |2 S [= || Hodied t Qb
12+6=2 | e sl | B - | L
‘ = \ SR T | . L9 Lo —-
10+2=12 ’rcmc\mrﬁ:rl | == b \ b l . ’L/{.‘ ”6 “ | }_w!r&.pg‘ £ )O rens
R i 6 A | [ 0ftens:lS |2 [trbens|
1|4 20 N I S lone3 £ 1S 17 ) ene | S N N B
72+6=12 —t—1— & T 7 ofsgf Si= L[4 1 |
| gﬁ‘A } } I b T T T
Year 4 Division Representations and Models T e
. e “aaans 10s 1s
. . B315 Tens [ ones ] 53
844 - 4 =122 i wes ] 1 8 tens + 4 = 2 tens
» . - [ s eee 1311311311311 4 ones + 4 =1 one
i ©0 |0 o Begin grouping in the hundreds column and e
, | ©@® | O o writing how many equal group on top of the "bus T cee e
) ) ) ) OO0 | O @ stop". In the tens column there are unequal
o0 0 ) groups so you must exchange the ten that cannot [ 53 -4=13n1 J
be grouped into the ones column, /
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Short Division (UKS2)

Linked to Hampshire Scheme of Learni

ng Units Year 5:5.11, 5.17 and Year 6: 6.2, 6.12, 6.17

National Curriculum Objectives:
Year 5 Pupils should be taught to:
e Divide numbers up to four digits by a 1-digit number using the formal written method of short division and
interpret remainders appropriately for the context.
Year 6 Pupils should be taught to:
o Divide numbers up to four digits by a 2-digit whole number using the formal written method of long division
interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context

The Big Ideas:

Pupils have a firm understanding of what multiplication and division mean and have a range of strategies for dealing
with large numbers, including both mental and standard written methods. They see the idea of factors, multiples and
prime numbers as connected and not separate ideas to learn. They recognise how to use their skills of multiplying and
dividing in new problemsolving situations.

, and

Stage 1 Stage 2 End of Year Expectation
Short division (up to 4-digit by 1-digit). Short division (up to 4-digit by 1-digit). Short division (up to 4-digit by 1-digit).
Including remainders, e.g: Remainders as fractions, e.g: Remainders as decimals, e.g:
5746 + 5 =1
746 + 5 =
5746 + 5= o L

5746 + 5=1149r 1 5746

I ’ L'{ ; q ; ] I L ! ! ; .___"f__ ______ T I ' i W“ _ : i (;;-"\' 7
iR i ) | ; 'S _ { ; ; i = 23 ,, v J | )
G |7 R/ 6 e i

5746 + 5= 1149.2
+5= 1149%

Short Division Representations and Models

Hundreds

v | v [T

1)

©0 quotient

Q000

(-I-)

©9O

000

EAREE
418 5 6

divisor)dividend

o—
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Long Division (Year 6)
Linked to Hampshire Scheme of Learning Units 6.2, 6.12 and 6.17

National Curriculum Objectives: The Big Ideas:
Pupils should be taught to: Standard written algorithms use the conceptual structures of the mathematics to produce efficient methods of
e Divide numbers up to four digits by a 2-digit whole number using the formal written method of long division, and calculation. Standard written multiplication method involves a number of partial products. For example, 36 x 24 is made
interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context. up of four partial products 30 x 20, 30 x 4, 6 x 20, 6 x 4.
e Divide numbers up to four digits by a 2-digit number using the formal written method of short division where
appropriate, interpreting remainders according to the context.

Please note that pupils should not move on to this method until they are conceptually and procedurally secure with strategies outlined in previous year groups. As a result, some pupils may
not complete the long division strategies whilst in Key Stage 2.

Stage 1 Stage 2 End of Year Expectation
Long division. Long division. Long division.
Chunking method, e.g: Chunking method with fraction remainders, e.g: Formal written method, e.g:
432 +15=01 432 + 15 = [ 432+ 15=01
et e | | r
L T | ot 1 NERE
| 15 |4 |2 | R r—tall g | | | S ] e
Sies o R (s [efalal ] | ANARE
; 0 5 i S o = |
TR R TR e f f—g-(férao) & BERN
: 4] i '
| | | ! | i ! ! | f ! | | 4 ! | |
il el A0 1(15/x8) | [alo |+ |8 |= |2 184 |2 | [ [alolaslx8) [ {alolrs =2 1812 i | 31|
S oimi el [ | W P T % O B e nll
lfl_ | il - 11210
L S B S ! THEIEH
! | l ! | JESE 10
TR ]
12x1=12
01516 12 x 2 = 24
121452 (x30) Bzifig Children can write out
- 360 12 x5=60  multiples to support
7|2 12%x6=72 their calculations with
(x6) 12x7=84 i
- 72 X 7= larger remainders.
12x8=96
0 12 x7=108
12 x 10 =120
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