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Nurture ~ Believe ~ Discover ~ Achieve

OUR CHRISTIAN VISION

Our vision for Woodstock CE Primary School reflects a passionate commitment to learning and
recognition of the uniqueness of individual learners. Guided by our Christian values, it is driven by our
desire to offer the best possible education for our pupils in partnership with parents, the Church and the
local community.

Woodstock CE Primary School will be a centre for learning where adults and children:

v Nurture and prioritise wellbeing and development.

Believe in themselves and in each other.

v
v’ Discover their own strengths and become successful lifelong learners.
v

Achieve more than they ever thought possible.

OUR CHRISTIAN ETHOS

Recognising our historic foundation, we will preserve and develop our religious character in accordance
with the principles of the Church of England and in partnership with the Churches at parish and diocesan
level.

Woodstock CE Primary School strives to be an inclusive community where children grow, learn and
achieve together. Within a nurturing, supportive and safe environment, mental health and wellbeing is at
the heart of everything we do and recognised as the responsibility of all. Children’s natural curiosity is
fostered through a creative curriculum that excites and challenges, and enables them to be successful
learners. Supported by a culture of equality and aspiration we aim to remove disadvantage so that every
child can thrive.

We are committed to providing an education of the highest quality within the context of Christian belief
and practice. We encourage an understanding of the meaning and significance of faith, and promote
Christian values through the experience we offer to all our pupils.
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Introduction

As a school we recognise the important link between mental, practical and written methods to support the development of
children’s understanding. Children are introduced to the processes of calculation through practical, oral and mental activities.
As they begin to understand the underlying ideas, they develop ways of recording to support their thinking and calculation
methods, so that they develop both conceptual understanding and fluency in the fundamentals of mathematics. Whilst
interpreting signs and symbols involved with calculation, orally in the first instance, children use models and images to support
their mental and written methods of calculation. As children’s mental methods are strengthened and refined they begin to
work more efficiently, which will support them with using succinct written calculation strategies as they are developed.

By the time children leave Woodstock CE Primary School they will be equipped with efficient mental and written calculation
methods, which they use with fluency. Decisions about when to progress should always be based on the security of pupils’
understanding and their readiness to progress to the next stage. At whatever stage in their learning, and whatever method is
being used, children’s strategies must still be underpinned by a secure understanding and knowledge of number facts that can
be recalled fluently.

The overall aims are that when children leave Woodstock Primary School they:

e Are able to recall number facts with fluency, having developed conceptual understanding through being able to
visualise key ideas — such as those related to place value - through experience with practical equipment and visual
representation.

e Make use of diagrams and informal notes to help record steps and part answers when using mental methods that
generate more information than can be kept in their heads.

e Have an efficient, reliable, written method of calculation for each number operation that they can apply with
confidence when undertaking calculations that they cannot carry out mentally.

e Are able to make connections between all four number operations, understanding how they relate to one another, as
well as how the rules and laws of arithmetic can be applied.

Mental Methods of Calculation

Oral and mental work in mathematics is essential, particularly so in calculation. Early practical, oral and mental work must lay
the foundations by providing children with a good understanding of how the four operations build on efficient counting
strategies and a secure knowledge of place value and number facts. Later work must ensure that children recognise how the
operations relate to one another and how the rules and laws of arithmetic are to be used and applied. On-going oral and mental
work provides practice and consolidation of these ideas. It must give children the opportunity to apply what they have learned
to particular cases, exemplifying how the rules and laws work, and to general cases where children make decisions and choices
for themselves.

The ability to calculate mentally forms the basis of all methods of calculation and has to be maintained and refined in order to
develop fluency. A good knowledge of numbers or a ‘feel’ for numbers is the product of structured practice and repetition. It
requires an understanding of number patterns and relationships developed through directed enquiry, use of models and
images and the application of acquired number knowledge and skills.



Written Methods of Calculation

In line with the National Curriculum 2014, our emphasis is on ensuring that pupils progress quickly towards efficient methods.
This guidance promotes the use of what are commonly known as ‘formal’ written methods — methods that are efficient and
work for any calculations, including those that involve whole numbers or decimals. They are compact and consequently help
children to keep track of their recorded steps. Being able to use these written methods gives children an efficient set of tools
they can use when they are unable to carry out the calculation in their heads or do not have access to a calculator. We want
children to know that they have a reliable and efficient written method to apply to calculations.

In setting out these aims, the intention is that we adopt greater consistency in our approach to calculation. The challenge is for
our teachers to determine when their children should move on to a refinement in the method and know when it is best to use a
mental, written or calculator method based on the knowledge that they are in control of this choice as they are able to carry out
all three methods with confidence.

We value the communication between teachers and pupils and pupils and their peers. When children feel confident to
communicate their ideas and discuss their findings openly this improves their level of understanding. It has been proved that
children will remember 70% of what they have been learning if they have taken an active part in the lesson, compared to a
passive learner who will only retain 20% of what has been taught.

Choosing the Appropriate Strategy

Recording in mathematics, and in calculation in particular is an important tool both for furthering the understanding of ideas
and for communicating those ideas to others. An efficient written method is one that helps children carry out a calculation and
can be understood by others. Written methods are complementary to mental methods and should not be seen as separate from
them. The aim is that children use mental methods when appropriate, but for calculations that they cannot do in their heads
they use an efficient written method accurately and with confidence. It is important children acquire secure mental methods of
calculation and fluency in using and applying efficient written methods of calculation for addition, subtraction, multiplication
and division.



First Experiences/Building Blocks:

There are fundamental skills that it is important for children to develop the building blocks to future learning in maths, including that linked to
calculation. These will be taught initially in EYFS/Year 1 but also revisited throughout KS1 and KS2 to ensure depth of understanding.
These skills include:

Ordinality — ‘the ordering of numbers in relation to one another’ —e.g. (1, 2, 3, 4,5...)

Cardinality — ‘understanding the value of different numbers’ —e.g. (7 Y :§ e 12- ¥ a4

Equality — ‘seven is the same value as four add three’ —e.g Br O
f— e
ﬁ = FEE

Subitising — ‘instantly recognizing the number of objects in a small group, without counting them’

e.g. |® ® —five
[ J
o O

Conservation of number — ‘recognising that a value of objects are the same, even if they are laid out differently’ e.g.

¥ : @
.53 i
¥ £}
Counting on and back from any number _ __ DA
e.g. ‘five add three more totals eight’ Q\\M? % ‘ten take away three totals seven’ [11213u]5161718]a]i0)
\{ )
o

Using apparatus and objects to represent and communicate thinking

Maths language — using mathematical words verbally in every-day situations
e.g. ‘climb up to the top’ / ‘climb down to the bottom’



ADDITION

EYFS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Knowing the numbers 1 —20 | To add one digit and two- Add and subtract numbers Add and subtract numbers Add and subtract Add and subtract Perform mental
Calculation | and knowing what is one digit numbers to 20. using concrete objects, mentally, including: numbers with up to whole numbers with | calculations,
expectation | more than any number to 20. | To sglve additions using pictorial rgpresgntations, and | e athree-digit number and 4 digits using more than 4 digits includipg with mixed
s to be missing number problems mentally, |pglud|ng: ones compact column using compact operations and large
salliae e.g.7+0=9 e atwo-digit number and e athree-digit number and method where methods. numbers
. ones tens appropriate. Add and subtract
using a e atwo-digit number and o athree-digit number and numbers mentally
range of tens hundreds with increasingly
strategies. o two two-digit numbers o Add up to 3 digits using large numbers.
See below:

¢ adding three one-digit
numbers

compact column method

Developing conceptual understanding

Partition numbers to 10 in
different ways.

(LA LR X ) )
L X LN X ) )
(Ten frame) Numicon

B L]
0 A
\_ NG o N
EVLED
N Vv

Count on from the biggest
number using resources.

Count on, on a number
track, in 1s

M dmm]“

Number bonds to 20

Sasss ) )
(LY )
(Ten frame) Nurmizan

Use bonds of 10 to
calculate bonds of 20

i
:

n+9

Count on

Count on, on number
track, in 1s

LRI O I LR B RN T

Number track / number
line — jumps of 1 then
efficient jumps using
number bonds

e.ﬁ. 18 +5=23

e.g.46+27=73
Count in tens then bridge

e. &L TTE s
29 by +30
then -1
(round and
adjust)

Partition and recombine
46 +27=60+13=73

SN

= . =

Use known facts to derive
new ones

e.g. 40 + 80 = 120, using
4+8=12,s0400 + 800
=1200

Round and adjust
e.g. 243 + 198 by +200
then -2

Pairs that make 100
23+ 77

Calculating using place
value counters (100s,
10s, 1s) to understand
compact methods.

e.g. 264 + 158
I |~ RS
L £ - ooy B
«33| 3232 £
g
P B
‘:1 s b Y

=422
{Also with £, 10p and 1p)

When starting
new domains use
Numicon, coins,
Cuisenaire and
double-sided
counters to aid
conceptual
understanding.

When starting
new domains use
Numicon, coins,
Cuisenaire and
double-sided
counters to aid
conceptual
understanding.

Place value
counters to be
used to develop

place value
understanding.

When starting
new domains use
Numicon, coins,
Cuisenaire and
double-sided
counters to aid
conceptual
understanding.

Place value
counters to be
used to develop

place value
understanding.




Mental calculation strategies

10 more

Add multiples of

Add multiples of
10s, 100s,

Add multiples of
10s, 100s, 1000s,

1:1 correspondence 1 more and . Add multiples of 10, 100 10s, 100s and 1000s,10000,10000 10000,100000 and
Number bonds: 20, 12, 13 1000s 0 and 1000000 and | 1000000, tenths and
tenths hundredths
] P Aer Fluency of 2 digit +
Number bonds: 14, 15 Add single digit bridging Fluency of 2-digit + | Fluency of 2 digit + 2 digit
Concept of zero 2 more Add a one-digit number to e e S 2-digit not relying on | 2 digit including with releTing] vt
two-digit number by bridging 9 compact methods decimals decimgals
. - Partition second
Cons_ervatlon_ LSS Partition second number, LT SR T o2 i number to add Partition second Partition second
(UETII EUES i ST LUl add tens then ones et Decimal pairs of 10 number to add number to add
regardless of organisation) pairs to 100 P

and 1

Largest number first.

Add 10 and multiples

Use near doubles to

Use number facts,

Use number facts,

1 more . Use near doubles to add bridging and place bridging and place
Number bonds: 16, 17 add VElE VEllE
. Adjust both
. Doubles up to 20 and Add near multiples of 10 and . .
Largest number first Doubles up to 12 multiples of 5 100 by rounding and numl;zgsinbefore Adjust r;té?bers to Adjust r;té?bers to
Add near multiples of 10 adjusting Add near mgltiples
Counting on Near doubles to 10 Number bonds: 18, 19 Partition and recombine Partition and Partition and Partition and
Partition and recombine recombine recombine recombine

Using number bonds

Using number bonds

Using known facts

Using known facts

Using known facts

Using known facts

Using known facts

Just know
it!

Children should know their
number bonds for all
numbers up to 10

Children should know all
their number bonds to 20
and doubles to 10

Recall and use addition and
subtraction facts to 20
fluently and derive/use
related facts up to 100

Derive new facts using
bonds learnt in KS1

Derive new facts
using bonds learnt
in KS1

Derive new facts
using bonds learnt
in KS1

Derive new facts
using bonds learnt
in KS1

Written Methods

Using objects and
quantities, children add
and subtract using two

single digit numbers.

Children to begin to mark
make to express calculations

Formal number sentences
not to be taught.

<>=to be used to compare
numbers

Read, write and interpret
mathematical statements
involving addition (+),
subtraction (-) and equal
(=) signs

Children to write addition
calculations in standard and
non-standard ways.
Forexample: [ 4+2
3+ @+7=14

Add and subtract two two-
digit numbers using
concrete objects, pictorial
representations progressing
to formal writlten methods

lel

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

Add and subtract
numbers with up
to four digits, using
formal written
methods of
columnar addition
wTer(T aplpropriatle_

Add and subtract
whole numbers
with more than 4
digits, including
using formal written
methods (compact
addition and

Solve addition and
subtraction multi-
step problems in
contexts, deciding
which methods to
solve them and
why (i.e. compact,
mental or
calculator)




SUBTRACTION

Developing conceptual understanding

Partition numbers to 10 in

Number bonds to 20

different ways.

eecee > )
( E A XY} >
(Ten frame) Difference between
7 and 10
( 7\\
280

Count back to subtract using

resources.

O=OD

7-4=3
(children do not need to record
number sentences)

Count back on a number
track, in 1s

Count back
Count back, on a number track.
15-6=9

Difference
between
13 and 8
13-8=0
8+0=13

large numbers.

EYFS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
& o Knowing the numbers 1 — 20 To subtract one digit and two Add and subtract numbers using | Add and subtract numbers Add and Add and Perform mental
e o and knowing what is one digit numbers to 20. concrete objects, pictorial mentally, including: subtract subtract whole calculations,
5 o less/fewer than any number to To' solve subtraction problems .repres'entations, and mentally, o athree-digit number and numbers'\/\{ith numbers with inpluding with
= S 20. using number problems such as | including: ones up to 4 digits more than 4 mixed
o ; ¢ 2 7=0-9 e a two-digit number and ones o a three-digit number and tens | Using compact digits using operations and
=) .% % Use number bonds for ¢ a two-digit number and tens o a three-digit number and column method | compact large numbers
& % Q9 subtraction facts within 20. ¢ two two-digit numbers hundreds where methods.
s _g g9  subtract up to 3 digits using appropriate. Add and
S0 20 compact column method subtract
< > numbers
38 mentally with
= : -
8 g increasingly

Taking away and exchanging
344 — 187

‘Where's the one 1604 ooy
hundred and T
seven? l
Exchange to create == = ;
three hundred and :' :0
thirty and fourteen.
Now take away the 7”
‘seven’ 0o L
IR
\ °
Exchange to create oo (L .* )
two hundred, ®a
thirteen tens and b
seven
Now take away
the ‘eighty”
Now take away
the ‘one hundred

When starting
new domains
use Numicon,
coins,
Cuisenaire and
double-sided
counters to aid
conceptual
understanding

When starting
new domains
use Numicon,
cains,
Cuisenaire and
double-sided
counters to aid
conceptual
understanding

Place value
counters to be
used todevelop

place value
understanding

When starting
new domains
use Numicon,
cains,
Cuisenaire and
double-sided
counters to aid
conceptual
understanding

Place value
counters to be
used todevelop
place value
understanding

10



Mental calculation strategies

As before and

10 less Bl LYLE As before and
1:1 correspondence 1 less/fewer Subtract multiples of 10, 100 multiples of 10s, 100,000 and hundredth
100s and 1000s | 1,000,000 and UIeREe i
tenths
Fluency of 2- Fluency of 2 Fluency of 2
Subtract 1 digit from 2 digit by Subtract single digit bridging . _ digit - 2 digit digit - 2 digit
COEE A 220 Z lessiitzen bridging through boundaries el Scl;.bt.:aCt z including with Including with
9 decimals decimals
Partition second
CEEERENE @ MUmlaEr Partition second number, count Partition second number to nurr;)?er tt0 PEIIBMEEEEG] || [P SEEaTE
(quantity remains the same 10 less . ' SHlalEY number to number to
S back in 10s then 1s subtract Decimal
regardless of organisation) sulsimE T G subtract subtract
10o0r1
Use number Use number

1 less/fewer

You subtract from the whole

Subtract 10 and multiples of 10

facts, bridging
and place value

facts, bridging
and place value

Subtract near multiples of 10

Subtract near

Number bonds, subtraction: 1, 2 Halves up to 20 Halves up to 100 (multiples of and 100 by rounding and multiples by Adjust numbers | Adjust numbers
10) diustin rounding and to subtract to subtract
acl 9 adjusting
Number b;%i?gg%f;cﬁ on: 3, 4 Difference between Difference between Difference between Dblfeftev\rlzr;(r:]e
; ] Subtract near multiples of 10 . _Subtract Using known Using known
Using number bonds Using number bonds 11.19 21.29 Subtract multiples of 10, 100 multiples of 10s, facts facts
U 100s and 1000s
. . . ; Recall and use addition and Derive new Derive new Derive new
17 % = ClielEn Svatle) e il Chlldre_n oLl e i subtraction facts to 20 fluently Derive new facts using bonds facts using facts using facts using
= 2= number bonds for all numbers subtraction number bonds to 20 A | in KS1 bonds | " bonds | " bonds | "
= $ up to 10 and halves to 20 and derive/use related facts up earnt in onds learnt in onds learnt in onds learnt in
to 100 KS1 KS1 KS1
Using objects and quantities, Read, write and interpret Add and subtract two two- Add and subtract numbers Add and Add and Solve addition
children add and subtract mathematical statements digit numbers using concrete with up to three digits, using subtract subtract whole | and subtraction
using two single digit involving addition (+), objects, pictorial representations formal written methods of numbers with numbers with multi-step
" numbers. subtraction (-) and equal (=) progressing to formal written columnar addition and up to four more than 4 problems in
3 signs methods ~ subtraction digits, using digits, including contexts,
< Children to begin to mark make = T \ \ formal written using formal deciding which
(3} to express calculations Children to write addition | ‘ Ll ] methods of written methods methods to
E calculations in standard and $\bi\ ‘ b,_ $k l’& | 3 columnar (compact solve them
Q Formal number sentences not to non-standard ways. | ‘ i | addition where addition and and why (i.e.
= be taught. For example: | \ 2 7’ | — % % \ appropriate subtraction) compact,
= 2=4-2 +—'* g ! ] L : mental or
<>= to be used to compare 13-7=7 | 19| 31 | 5 L ‘&&MJ LZIRIN S calculator)
numbers — e iﬁa‘—‘——‘- L e | - _59.6)
2|2 8 518

LaliaiE
A blelz




MULTIPLICATION

EYFS

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Calculation

©
2 g
Lo
n £
c 0
9o =
=
©
s
Q5
o
><U)
(0}

range of strategies.

They solve problems
doubling, halving and

sharing

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.

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

Write & calculate
mathematical statements for
x and + using the
multiplication tables that they
know, (inc. two-digit numbers
x one-digit numbers), using
mental & progressing to
formal written methods
Solve problems, including
missing number problems,
involving multiplication

Multiply two-digit and
three-digit numbers by a
one-digit number using
formal written layout
Solve problemsinvolving
multiplying and adding,
Including using the
distributive law to multiply
two-digit numbers by one
digit

Multiply numbers up to 4
digits by a one- or two-
digit number using a
formal written method,
including long
multiplication for two-digit
numbers

Multiply mulfti-digit
numbers up to 4 digits by
a two-digit whole number

using the formal written
method of long
multiplication to the
context

Developing conceptual understanding

Equal grouping

Equal grouping

Equal grouping
Use of multiplication
facts

Arrays to expose the
commutative law
eg.5x2=2x5

Build tables on
counting stick

(EEENENEEEEEE]

Link to repeated
addition

The distributive law
(partitioning)
13 x4 =(10x 4) + (3x4)

Continue to build tables
using counting stick and
other relevantresources

Developing conceptual
understanding of the
written method through
use of concrete
manipulatives

Move on to place value counters to
show how we are finding groups of a
number.We are multiplying by 4 so we
need 4 rows.

Add up each column, starting with the
ones making any exchanges needed.

oot

J
eecee

4!126=504

The distributive law
(partitioning)

43x6

40 x 6 =240
3x6= 18

43 x 6 =258
W30
-

Deriving other known
facts

If 1 know 4 x 6 =24
Then 4 x 60 is ten times
bigger

Continue to build tables
using counting stick and
other relevantresources

Continue to develop
conceptual
understanding of the
written method through
use of concrete
manipulatives

Deriving other known
facts including relating
to decimals

e.g. If I know 4 x 6

then 0.4 x 6 is ten
times smaller. )

Malalxlc |- 2
_QJFXM:):z 0

ﬁ_, L
10

1
e

1

L
i
|
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Mental calculation strategies

Recall and use
multiplication and division

Recall and use
multiplication and division

Recall multiplication and
division facts for

Identify multiples using

Multiply numbers

ElreEi (Cellrisllies facts for the 2, 5 and 10 facts for the 3, 4 and 8 multiplication tables up to known number facts mentilrll)évdilrna\figgt% upon
multiplication tables multiplication tables 2x12
Use place value, known
Show that multiplication and derived facts to ;
. - o Multiply numbers q
Doubling - of two numbers can be : multiply and divide : Doubling and near
(using numbers up to 10) CELIEI A done in any order sty mentally, including: EEN7 CIETIE S doubles
. A . known facts
(commutative) multiplying by 0 and 1;
dividing by 1
Multiply whole numbers
L Recognise and use factor and those involving
Count in 5s Rec:\?enr:sr;r:jgr;n%i(:sand Near doubles pairs and commutativity decimals by 10, 100 and
in mental calculations 1000 using PV
knowledge
Multiplying together three
Doubling one-digit numbers, Doubling and near

(using numbers up to 10)

making choices about
which order to do them in

doubles

Double multiples of 10

Doubling and near
doubles

Multiplication and division

representations and
arrays.

B e o
|

2 separate
calculations

.T; Multiplication and division facts for all times tables
= Doubling Multiplication and division EERErE D e 10 Multiplication and division Multiplication and division
< (using numbers up to 10) facts for 2,5 and 10 facts for all times tables R EEREICI facts for all times tables
3 ! Multiplication and division cube numbers, initially
3 facts for 3, 4 and 8 drawing on timestables
knowledge.
Solve problems Solve problems Calculate Write and calculate Multiply up to a Multiply numbers up Multiply multi-digit
using doubling. using doubling. mathematical mathematical three-digit numbers to 4 digits by one- or numbers up to 4
statements for statements for x using | by a one-digit two-digit number digits by a two-digit
Children to begin to Children begin to multiplica_tio_n W_ithin the x tables they know | number u_sir_wg f_ormal using a for_mal wr_itten whole number_ using
mark make to express u.nd_ersyand the multiplication (2,5,1_0,3,4&8), short multiplication method, mcl_udmg the formal written
calculations mylglpllcatlon and tat_)les (2,5&1_0) and progressing to_for_mal ; long mglt_lpllcatlon
division through write them using the short multiplication for two- numbers.
Formal number grouping and _sharing multiplication (x) and with two-digit_
g sentences not to be small quantities. equals (=) signs. numbers mu_Itlplled
2 taught The%rs(;(z)ll\;emosns step ‘ by ong-dlglt
[} | numbers
(SYMBOLS NOT TO _ y ‘ " DLl
E BE INTRODUCED) Calcula..“ng the answer L X 5 | ‘ O ‘
g using concrete . l B
= objects, pictorial ‘ ﬁ_' | Or decomposing in to

13



DIVISION

EYFS

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

They solve problems

Solve one-step problems

Solve problems involving

Write and calculate

Solve problems involving

Divide numbers up to 4 digits

MuTtiply mult-digit

Developing conceptual understanding

T
®o

O - -

6 + 2 = 3 by sharing into
2 groups and by grabbing
groups of 2

eolc

Grouping
How many groups of 2
make 6?

s £ N —
i T ¥ T T
o Lt 3 “ 5 (™

Grouping linked to
fractions

Splitting in to 3 equal
groups is the same as
finding thirds.

Grouping
15 + 3 =5 groups of 3
(grouping)

S ) e
How many groups of 2
make 6?

= ~ —
— . ¥ T T
o G 3 “ s ("

Use language of division
linked to tables
10+2=5

43 + 3, if L know 10 x 3...

L L yrs

Use language of division
linked to tables
How many groups of 3

0 10 20

Using place value
counters to support

written method
132+3

92+4

4|92

TILET L)
Enen

OO0

2

92+

If  know 3 x 6 ... then 30
X 6

Use language of division
linked to tables
How many groups of 3

0 10 20
Using place value
counters to support
written method
132+3

92+4

4|92

TILET L)
Enen

Short division
641 +3=213r2
213r2

3641

641:3 3|41

@@@on@
06 @ @ 0 0

L]

2
641+3 3|641
0 0@

0 0

F e e )

21
641+3 3|64
o

Bar model used to

reinforce ‘how many
divisors] in [dividend]?’

750 + 150

o 8 doubling, halving and involving multiplication multiplication and mathematical statements for multiplying and division by a one-digit number using | numbers up to 4 digits by
2 2 sharing and division, by division, using materials, i :fa”_d = “Sb'lng “;]e " thﬁ forg.“"‘.' Wi d"?eth"d of | a two-digit whole number
S8 g . calculating the answer | arrays, repeated addition, | MultiPlication tables that they short division and interpret using the formal written
Suis using concrete objects mental methods, and know, (inc. for two-digit remainders appropriately for method of long
ST c® = J ) A, sl y GO numbers times one-digit the context Th
S8 23 pictorial representations | multiplication and division | numbers), using mental and Solve problems involving multiplication to the
L TG < and arrays with the facts, Including problems progressing to formal written multiplication and division context
8 =28 support of the teacher. in contexts. methods , including using their
ol e] Solve problems, including knowledge of factors and
Eﬁ g missing number problems, multiples, squares and cubes
8 involving multiplication and
division
Equal sharing Equal sharing Equal sharing Mental strategies using Grouping using known Using place value Using place value
6 + 2 = 3 by sharing into 6 + 2 = 3 by sharing into 15 + 3 =5 in each group partitioning and known facts for partitioning counters to support counters to support
2 groups 2 groups (sharing) facts 196 + 6 written method written method

Extend previous method
to include exchanging
ones for tenths to model
decimal remainders

14



Mental calculation strategies

Sharing equally

Sharing equally

Sharing equally

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

Recall and use
multiplication and division
facts for multiplication
tables up to 12 x 12

Recall and use
multiplication and division
facts for multiplication
tables up to 12 x 12

Divide numbers mentally
drawing upon known
facts

Halving equally

Halving equally

Halving equally

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

Use place value, known
and derived facts to
multiply and divide
mentally, including:

multiplying by 0 and 1;

dividing by 1

Use place value, known
and derived facts to
multiply and divide
mentally, including:

multiplying by 0 and 1;

dividing by 1

Use knowledge of factors
and multiples to
determine whether a
number will have a
remainder

Counting in 2s, 5s & 10s

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

Halving equally

Recognise and use factor
pairs in mental
calculations (e.g. | know
that 3 and 12 are factors
of 36, therefore | know
that 36 +~ 12 = 3)

Recognise and use factor
pairs in mental
calculations (e.g. | know
that 3 and 12 are factors
of 36, therefore | know
that 36 + 12 = 3)

Use counting for
grouping

Use multiplication facts
for grouping

Recall half of any even
number up to 100

Strategies for finding
simple unit fractions of a
number

Strategies for finding
simple unit fractions of a
number

Recognising odd and
even numbers
(this leads in to knowing
whether a number is

Recall half of any
multiple of ten

Multiply and divide whole
numbers and those
involving decimals by 10,
100 and 1000

arrays.

a[9'2

divisible by 2)
Half of any even number

up to 100
= Half of any multiple of 10 Multiplication and division | Multiplication and division | Multiplication and division | Multiplication and division
g facts for 2,5 and 10 facts for 3, 4 and 8 facts for all times tables facts for all times tables
£
@ Half of any even number Recall prime numbers up | Recall prime numbers up
= up to 20 to 19 to 19

Solve problems using Solve problems using Calculate mathematical Write and calculate Write and calculate Divide numbers up to 4 Divide numbers up to 4
halving and sharing. halving and sharing. statements for division | mathematical statements | mathematical statements digits by a one-digit digits by a two-digit
within the for + using the x tables for + using the x tables number using the formal | number using the formal
Children to begin to mark Children begin to multiplication tables they know knowledge using formal written method written method
%) make to express understand division (2,5&10) and write them (2,5,10,3,4&8), short multiplication of short division and of short division where
3 calculations through grouping and using the division (+) and progressing to formal with three-digit interpret remainders appropriate, interpreting
% sharing small quantities. equals (=) signs. short multiplication numbers divided by appropriately for the remainders according to
s Formal number They solve one step with two-digit numbers one-digit numbers. context the context
= sentences not to be problems by calculating divided by one-digit 213r2
g taught the answer using numbers. See previous for example | See previous forexample
'g (SYMBOLS NOT TO BE | concrete objects, pictorial 3 E‘ 411 of methods of methods
INTRODUCED) representations and 23




Appendix 1:

Proaression in Use of the Bar Model — Written by the Oxfordshire Maths Team — July 2014

The bar model was introduced in Singapore in the 1980s alongside an increased emphasis on
problem solving in the curriculum. A new curriculum was devised based heavily on the Cockcroft
report (1982) and ‘Agenda in Action’ (1989) — with the latter being an American report. It fits a
maths mastery model, which involves spending more time on a topic. This allows students
opportunities to explore maths in-depth. Such a concept has also been stressed by Jane Jones;
lead HMI for mathematics, when she talks about ‘milking the maths.’

i B National Centre Q
Singapore mathematics framework

Beliefs
Interest

Appreciation Self-regulation of learning
Confidence

Numerical calculation
Algebraic manipulation
Spatial visualisation

Data analysis
Measurement

Use of mathematical tools
Estimation

Reasoning, communication
and connections

Thinking skills and heuristics
Application and modelling

Numerical

Algebraic
Geometrical
Statistical
Probabilistic
Analytical

The purpose of this document is to illustrate progression within the bar model and is the
Oxfordshire maths team’s attempt to show where it could fit within the new national curriculum. It
could become part of a school’s calculation policy. Please note that use of the bar model is not
statutory and is designed to help children visualise maths problems, rather than do the maths for
them. We have drawn heavily on various NCETM resources in order to write this document.

The Singapore and Shanghai curriculums have problem solving at the heart of them. Arguably,
this is why they are so successful. This model also reflects strong teaching in this country, as
noted in OfSTED’s ‘Made to Measure’ report. (2012)




What does the bar model look like?

Sam had 10 red marbles and 12 blue marbles. How many marbles did he have
altogether?

10 12

10 + 12 = 22

In problems involving addition and subtraction there are three possible unknowns as
illustrated below and given the value of two of them the third can be found.

Whole
?

A

N

Part
i
Addition Addition
Aggregation Augmentation
- two guantities combined - a quantity is increased
? ?

| have 6 red pencils and 4 yellow | have 6 red pencils and | buy 4 yellow
pencils. How many pencils do | have? pencils. How many pencils do | have?

(I combine two quantities to form the (The bar | started with increases in length)
whole)
Subtraction Subtraction
- Take Away - Comparison or Difference
10

A
F Y | Tom 10

| had 10 pencils and | gave 6 away, Tom has 10 pencils and Sam has &
how many do | have now? pencils. How many more does Tom

have?
{This time we know the whole but only

one of the parts, so the whole is (The bar is particularly valuable for seeing
partitioned and one of the parts removed the difference between the two quantities)
to identify the missing part)



Equivalence

The model can be rearranged to demonstrate equivalence in a traditional layout

Pupilsneedtodevelopfluencyin using this structureto represent addition andsubtraction problems
in avariety of contextsusing the bar model. The model will help children to see thatdifferent
problemssharethe samemathematical structure and can be visualisedin the same way. Asking
children to write their own problems, using the bar as the structure will help to consolidate this
understanding.




Milking the maths: using the bar model flexibly across all year groups

What could this bar model be showing?
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We feel that Cuisenaire should be used by children at this stage, so that the gap is bridged between using concrete objects and
drawing symbolic representations of objects. We would expect children to be working practically with Cuisenaire and talking about relations, so
that they are then ready to start drawing bar model representations in lower Key-Stage 2.

National Curriculum Objectives: Rapid Recall

Year 1: represent and use number bonds and related subtraction facts within 20
Year 2: recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100

National Curriculum Objectives: Addition and Subtraction

Year 2: show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot
|

Focus on verbalising thinking:
e.g.

‘five add four is equal to nine’
‘four add five is equal to nine’
‘nine take-away four equals five’
‘nine take away five equals four’

Addition and Subtraction

The bar model supports understanding of the relationship between addition and subtraction
in that both can be seen within the one representation and viewed as different ways of
locking at the same relationships.

a
b C

This diagram encapsulates all of the following relationships;
a=bh+c;atc+b;a-b=c;a-c=hb

For teacher’s understanding, children would not be expected to write the above algebraic notations.

National Curriculum Objectives: Multiplication and Division

20



Year 1: solve one-step problems involving multiplication and division, by calculating the answer using concrete objects, pictorial representati ons
;emd arrays with the support of the teacher.

Focus on verbalising thinking:
e.g.

‘eight is two taken four times’
‘two taken four times is eight’
‘eight equals four times two’
‘there are four twos in eight’

Year 2: solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and multiplication and
division facts, including problems in contexts.
[Photograph of Cuisenaire being used as a bar model and arrays.]

National Curriculum Objectives: Fractions

Year 1: recognise, find and name a half as one of two equal parts of an object, shape or quantity
recognise, find and name a quarter as one of fourleqyal Zoarts %f an object, shape or quantity.

Year 2: recognise, find, name and write fractions /3, /4, /?nd /cif a length, shape, set of objects or quantity

write simple fractions e.g. l/2 of 6 = 3 and recognise the equivalence of ’/ and 1/2.
4

I

e.g.
What fractions can you see?

What fraction of the orange is each yellow piece?

If the value of the orange rod is ten, what is the value
of each yellow rod?

Extension: What if the value of the orange rod is 6?
1007 Etc.

National Curriculum Objectives: Problem Solving

Year 1: solve one-step problems that involve addition and subtraction, using concrete objects and pictorial representations, and missing
number problems suchas 7 =o - 9.

N



Year 2: solve problems with addition and subtraction:
o using concrete objects and pictorial representations, including those involving numbers, quantities and measures
o applying their increasing knowledge of mental and written methods

e.g.
| think of a number. | subtract 5. The answer is 4. What
is my number?

e.g.
A tub contains 24 coins. Saj takes 5 coins. Joss takes
10 coins. How many coins are left in the tub?

22



Years 3 and 4:

We feel that children should now be ready to start drawing bar model representations. For the purpose of this progression document, we have
modelled ‘before’ and ‘after’ representations of problems.

4 — 15 +7+212 e.g.
-—-T " .
: L N '5-—"—‘* Aiden has seven marbles and Harvey has fifteen. They
decide to share them equally between them. How
afti : 22 = W =2

LA, many do they get each?
E ) "—f_’—’—-ﬁ i‘»_q_\'(%ﬁf!, coch had \

:

%ﬂionai Curriculum Objectives: Problem Solving in Addition and Subtraction

Year 3: solve problems, including missing number problems, using number facts, place value, and more complex addition and subtraction.
Year 4: solve addition and subtraction two-step problems in contexts, deciding which operations and methods to use and why.

|
|

e.g. one-step problem
Sally has 40 football cards. She gives 25 of them away.
How many does she give away?

National Curriculum Objectives: Problem Solving in Multiplication and Division

Year 3: solve problems, including missing number problems, involving multiplication and division, including integer scaling problems and
correspondence problems in which n objects are connected to m objects.

23



Peter has 4 books
Harry has five times as many books as Peter.
How many books has Harry?

[e]ls][s][s][e]

4=5=20

Harry has 20 books
Year 4: solve problems involving multiplying and adding, including using the distributive law to multiply two digit numbers by one digit, integer
scaling problems and harder correspondence problems such as n objects are connected to m objects.

| S S L LR R
.

This is an example of integer scaling.

%~ 51 e.g. 8 children each download 59 songs to play on

= ; = :o——& their iPod. How many songs do they have altogether?

8 = £O% 1480
480 ~8°

National Curriculum Objectives: Fractions

Year 3: solve problems that involve (unit fractions and fractions with the same denominator)

Year 4: solve problems involving increasingly harder fractions to calculate quantities, and fractions to divide quantities, including non-unit
fractions where the answer is a whole number

Year 4: solve simple measure and money problems involving fractions and decimals to two decimal places, including decimals

At e.g. A computer game is £24 in the sale. This is one
2 % L = quarter of its original price. How much did it cost before
20 =l = 80 the sale?
b =l = | b
Wkl “ £

Years 5 and 6:

24



We feel that Cuisenaire and double-sided counters are still valuable resources to use alongside drawn representations of
problems. They should all be used flexibly according to the stage that children have reached in their learning.

National Curriculum Objectives: Problem Solving in Addition and Subtraction

Year 5: solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why
Year 6: solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why

National Curriculum Objectives: Problem Solving in Multiplication and Division

Year 5: solve problems involving multiplication and division, including scaling by simple fractions and problems involving simple rates

e.g. How many jugs with a capacity of 250ml could you
fill with 10 litres of water?

National Curriculum Objectives: Fractions

Year 5: solve problems which require knowing percentage and decimal equivalents of l/2, l/4, y : ‘I . Wi gnd those with a denominator of a

multiple of 10 or 25, including decimals and percentages
Year 6: solve problems which require answers to be rounded to specified degrees of accuracy, including decimals and percentages

e.g. There is 20% off in a sale. The reduced price of
the jeans is £36. What was the original price?

The bar model can also be linked beautifully with ratio and proportion, for example, in the following context:
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=7 -1
- eﬂ(k Wt & worth \
Uis “\Cu are b = 9 n‘\l\;
there are 36 qirle

e.g. At a dance there are 4 girls to every 3 boys. There
are 63 children altogether? How many girls are there?

With thanks to Kelly DeSantis (BBO Hub) at Longford Primary School for many of the representations above.

Sally Rees & Sarah Asque
Maths Leaders




