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About our Calculation Policy

The following calculation policy has been devised to meet requirements of the National
Curriculum 2014 for the teaching and learning of mathematics, and is also designed to give
pupils a consistent and smooth progression of learning in calculations across the school.
Please note that early learning in number and calculation in Reception follows the
Development Matters EYFS document, and this calculation policy is designed to build on
progressively from the content and methods established in the Early Years Foundation
Stage.

Age stage expectations

The calculation policy is organised according to age stage expectations as set out in the
National Curriculum 2014, however at Rettendon we strive to extend our children and
they are set according to their ability and potential, being moved onto the next level when
we feel they are ready.

Providing a context for calculation:

It is important that any type of calculation is given a real life context or problem solving
approach to help build children’s understanding of the purpose of calculation, and to help
them recognise when to use certain operations and methods when faced with problems. This
must be a priority within calculation lessons.

Choosing a calculation method:

Children will be taught are variety of methods and encouraged to use the following processes
in deciding what approach they will fake to a calculation, to ensure they select the most

appropriate method for the numbers involved:
— Ko
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Early Maths

Research on children's learning in the first six years of life demonstrates the importance of

early experiences in mathematics. An engaging and encouraging climate for children’s early
encounters with mathematics develops their confidence in their ability to understand and use
mathematics. These positive experiences help children to develop dispositions such as
curiosity, imagination, flexibility, inventiveness, and persistence, which contribute to their
future success in and out of school (Clements & Conference Working Group, 2004).

The NCTM (National Council of Teachers of Mathematics) states

"Young learners’ future understanding of mathematics requires an early foundation based on
a high-quality, challenging, and accessible mathematics education. Young children in every
setting should experience mathematics through effective, research-based curricula and
teaching practices. Such practices in turn require that teachers have the support of policies
and resources that enable them to succeed in this challenging and important work.”

They go on to highlight how early maths can support the aims of the new Curriculum 2014:

“Early childhood educators should actively introduce mathematical concepts, methods, and
language through a variety of appropriate experiences. Teachers should guide children in
seeing connections of ideas within mathematics as well as with other subjects, developing
their mathematical knowledge throughout the day and across the curriculum. They must
encourage children to communicate, explaining their thinking as they interact with important
mathematics in deep and sustained ways."

THE EARLY YEARS FOUNDATION STAGE
Mathematics involves providing children with opportunities to develop and improve their
skills in counting, understanding and using numbers, calculating simple addition and

subtraction problems; and to describe shapes, spaces, and measures.

(Statutory Framework for the Early Years Foundation Stage, DfE: 2012)



EARLY YEARS - ADDITION

Maths for young children should be meaningful. Where possible, concepts should be taught in the context of real life.

GUIDANCE / MODELS AND IMAGES

KEY VOCABULARY

If available, Mumicon shapesare introduced straight away and can be used to:
» identify 1 more/less

# combine piecestoadd.

¢ find number bonds.

¢ add without counting.

Children can recordthis by printing or drawing around Numicon
pieces.

g

1 F] 3 L]

Children begin to combine groups of ohjects using concrete apparatus
+

Construct number sentences verballyor using cards to go with practical activities.

Children are encouraged to read number sentences aloud in different ways
“Three add two equals 5™ “5 isequal to three and two”

Children make a record in pictures, words or symbols of addition activities already carried out.

Solve simple problems usingfingers

5+1=6

Mumber tracks can be introduced to count up on and to find one more:

Whatis1l more than 47 1 more than 137

Mumber linescan then be used alongside number tracks and practical apparatus to drArs

solve addition calculations and word problems.

D123 4534 5890

Children will need opportunities to look at and talk about different models and images as they move between
representations.

Gamesand songs
can be a useful way
to beginusing
vocabulary involved
inaddition e.g.
Alice the Camel

add

more

and

make

sum

total

gltogether

score

double

one more, two more, ten

mare...

how many more to
make._.?

how many mare is...
than...?




EARLY YEARS - SUBTRACTION

Maths for young children should be meaningful. Where possible, concepts should be taught in the context of real life.

GUIDANCE / MODELS AND IMAGES

KEY VOCABULARY

Children besgin with mostly pictorial re presentations

XXX XX

'XXX S
5.1=4

Concrete apparatusis used to relate subtraction to taking away and counting how many
objacts are laft.
Concrete apparatus models the subtraction of 2 objects from = set of 5.

Construct number sentencesverbally or using cards to go with practical activities.

Children are encouraged to read number sentences sloud in different ways “five subtract one leaves four” “fouris
equal to five subtract one”

Children make a record in pictures, words or symbals of subtraction activities already carried out.

Solwe simple problems using fingers

5-1 =4

Mumber tracks can be introduced to count back and to find one less: o e I
Whatis 1 lessthan 97 1 less than 207
Mumber linescan then be used alongside number tracks and practical O T N T I

i el . D1234%87 10
apparatus to solve subtraction calculations and word prablems. Children + ___‘:'__h_” 9
count back under the number line.

-

Children will need cpportunities to look at and talk about different models and images as they mowe between
representations.

Games and songs can be
a useful way to begin
using wocabulary
inwolved in subtraction
E.E,

Five little menin aflying
SEUCET

take [zway)

leave

how many are left/left
over?

how many have gone?

one less, two less... ten
less...

how many feweris...
than...?

difference between

isthe same a5




EARLY YEARS - MULTIPLICATION

Maths for young children should be meaningful. Where possible, concepts should be taught in the context of real life

GUIDANCE / MODELS AMD IMAGES KEY VOCABULARY
The link between addition and multiplication can be introduced through doubling.
lots of
If zwailable, Mumicon is used to visualise the repested adding aof the same number. croupsof
These can then be drawn around or printed as 2 way of recordins. =
m i % times
Children begin with maostly pictorial representations: o o H -!: + B E B multiply

multiplied by
multiple of
How many groups of 2 are there?

ance, twice, three

Reazl life contexts and use of practical equipment to count in repested sroups of the same size: times... ten times...
- N - - - o
G GO G ﬂfﬁ;ﬂ OO0 |-
; ; _:.' ...times == |big, long,
i £ i i | .
wide... and soon)
How many wheeslsare there zltogether? How much money do | have?
repeated addition
C__.- ‘. double
Count in twaos; fives; tens both aloud and with = objects

Children are given multiplicastion problemsset in 2 razl life contaxt. Children are encouraged to visualise tha
problem.

How many fingersan twa hands? How many sides on three triangles? How many legs on four ducks?

Children are encouraged to rezd number sentences aloud in different ways “five times two makesten® "tenisequal
to five multiplied by two®




EARLY YEARS - DIVISION and FRACTIONS

Maths for young children should be meaningful. Where possible, concepts should be taught in the context of real life.

GUIDAMNCE | MODELS AND IMAGES

KEY VO CABULARY

The ELG states that children solve problems, including doubling, halving and sharing.
Children need to see and hear representations of division 25 both grouping and sharing.
Diivision can be intraeduced through halving.

Children begin with mostly pictorial representations linked to real life contexts:

Grouping madel
Mum has & socks. She grouped them into pairs — how many pairs did she

mzake?

Sharing model
| hawe 10 sweets. | want to share them with my friend. How many will we have each?

Children have a2 go at recordingthe calculation that has been carried out.

halwe

share, share egually
one each, twao each,
three each...

Eroup in pairs, threes...
tens

equal groups of

divide

divided by

divided into

left, left over

FRACTIONS
GUIDAMCE / MODELS AMND IMAGES KEY VOCABULARY
Although not explicitin the Dewvelopment Matters document, the sharing model is a useful way ofintroducing young | Asdivision vocabulary
children to fractions and caloulating with fractions. plus:
fraction
Setting the problemsin real life context and solving them with concrete apparstus will support children's half
understanding.
halves
"l hawe got 5 bones to share betweaen my two dogs. How many boneswill they set esch? '.' ﬁ third
thirds

Children hawve ago st recording the calculstion that has been carried out.
2% + 2¥ =5




Links to calculation:

Development Matters in the
Early Years Foundation Stage (EYFS)

This non-statutory guidance material supports practitioners

in implementing the statutory requirements of the EYFS.

©Crown Copyright 2012

22 - 36 months
Creates and experiments with

symbols and marks representing
ideas of number.

Begins to make comparisons
between quantities.

Uses some language of
quantities, such as more’and a
lot.

Knows that a group of things
changes in quantity when
something is added or taken
away.

30 - 50 months
Beginning to represent numbers

using fingers, marks on paper or
pictures.

Compares two groups of objects,
saying when they have the same
number.

Separates a group of three or
four objects in different ways,
beginning to recognise that the
total is still the same.

40 - 60 months
Says the number that is one

more than a given number.

Finds one more or one less from
a group of up to five objects,
then ten objects.

In practical activities and
discussion, beginning to use the
vocabulary involved in adding and
subtracting.

Records, using marks that they
can interpret and explain.

Early Learning Goal for

Numbers

Children count reliably with
numbers from one to 20, place
them in order and say which
number is one more or one less
than a given number.

Using quantities and objects,
they add and subtract two
single-digit numbers and count
on or back to find the answer.
They solve problems, including
doubling, halving and sharing.



http://www.early-education.org.uk/sites/default/files/publications/Development%20Matters%20FINAL%20PRINT%20AMENDED.pdf
http://www.early-education.org.uk/sites/default/files/publications/Development%20Matters%20FINAL%20PRINT%20AMENDED.pdf
http://www.early-education.org.uk/sites/default/files/publications/Development%20Matters%20FINAL%20PRINT%20AMENDED.pdf
http://www.early-education.org.uk/sites/default/files/publications/Development%20Matters%20FINAL%20PRINT%20AMENDED.pdf
http://www.early-education.org.uk/sites/default/files/publications/Development%20Matters%20FINAL%20PRINT%20AMENDED.pdf
http://www.early-education.org.uk/sites/default/files/publications/Development%20Matters%20FINAL%20PRINT%20AMENDED.pdf

Mathematics: Numbers

A Unique Child:
obsarving what a child is laaming

Positive Relationships:
what adults could do

= Motices changes in number of chjectaimages or sounds in
group of up fo 3

Birth - 11
mnths
f - = Digvalops an awareness of numbsr names through their
i anjoyment of action rhymes and songs that relats to their
axperience of numbars.
*Has some understanding that thimgs exdst, even when out of
asight.

*5ing numbar rhymas as you dress o change babies, a.g.
'Cine, Two, Buckls My Shos™.

= Mowa with babies to the rhythm patterns in familisr songs
and rhymes.

* Encourage babies 1o join in tapping and capping glong to
simpla rhythma.

* Digplay favourits things so that & young baby can sas
theam.

* Provide & smal group of the same objects in tressure
basksts, a& well a3 single items, &g two fir conss or
tiiress shells.

* Create a mobile, occasionally changing the number of
iterns you hang on it

= Collect numiber rhymes which are repetitive and are
redated to chidren's actions and expariences, for
evampha, ‘Pater Hammers with One Hammer'.

= sa song and rhymes during personal routines, s.g.
"Teen Little Eyes to Look Around’, pointing to their eyes,
ona by ona.

+ Collact numiber and counfing rfhymes from a ranga of
culiures and in other lenguages. This wil benait al
chidren and will give additional support for children
leaming English as an edditional languaga.

= Knowes that things exdist, even when out of sight.

= Baginning to onganise and categorise objects, e.g. puiting sl
= K the teddy bears togsther or teddies and cars in separate piles.

= Says some counting words randomiby.

* za number words in meaningful contexds, a.g9. ‘Hare is
your cther mitfen. Mow we have fwo'”.

= Talk to young chidren about “lots’ and ‘few’ as they play.

+Talk about young children's chioices and, whens
appropriate, demonstirate how counting helps us to find
out hows mamy

#Talk abaout the maths in everyday situsfions, e.g. doing up
8 coat, ona hole for esch bution.

+Tall parents about all the ways children leam about
numbsrs in your sating. Have interpreter support or
translated matenals to support children and families
le=rnimg English a3 an additionsd lsnguags

= Provide vaned opportunities to explore ods” and few'
in play

= Equip the role-pley area with things that can be sorted
in diffarent ways

* Provide collections of objects that can be sorted and
migtched in various ways.

& Provide resourcss that support children inomalkdng ons-
to-one comespondences, B.9. giving each dolly & cup.

= Salects & amal numbser of objects from a growp when asked,
for example, 'please give me ane’, please give me two'.

* Recies some numiber NEmes in Ssquance.

= Creates and expenmeants with symbols and marks

{| representing idess of number.

= Bagins to make comparnisons bebween guantities.

= leag some language of guantities, such a= ‘'more” and ‘a ot

= Fnowes that a group of things changes in guantity when
somathing is added or taken away.

*Encourage parents of children keasming English as an
additional language to talk in their home lenguage sbout
guantities and numbsra.

= 5ing counting songs and riymes which help to devwslop
chikdren’s understanding of numbsr, such aa Twio Liths

* Pley games which relate fo number order, addiion and
subtraction, such as hopscotch and skittles and target
gamas.

= Meke | display with the children sbout their favourite
thimgs. Tak about how many ke apples, orwhich of
them watches a particular TV programme st home.

* Provide props fior children to act out counfing songs
and rivymes.

* Provide games and equipment that offer opportunities
for counting, such as shittles.

* Plan fo incorporate & mathematical component in areas
such as tha sand, water or other play aress.




Mathematics: Numbers

A Unique Child:
obsearving what a child is leaming

| =l l=as some number names and numbsr language

apontansoushy.

#|lzas some numbear names accurstaly in pley

= Reacies numbers in order to 100

= Knows that numbers identify how many cbjects are in a sat.

=Baginning to represent numbers using fingers, marks on paper
oF peciures.

= Sometimes meatches numeral and quantity comecthy:

= Shows cunosity about numbsrs by offering comments or
asking questions.

= Companes two grouns of objects, saying whan they heve the
SEME NUMbEr.

= Shows an interest in number problams.

= Separates s group of thres or four objects im diferent ways.
beginning to recognise that the total is still the same.

= Showes an interest in numsrals in ths smdaronmaeant_

= Shows an interest in representing numibars.

= Raslises not only objects, but anything can be counted,

including steps, daps or umps.

Positive Relationships:
what adults could do

= LIz mumiber language, e.g. 'ane’, Two’, ‘fres’, Yoz’

fewar', “hundreds’, thow mamy?' and ‘courd’ in a vanety
of aitustions.

* Support children's developing understanding of
abstrection by counting things that are not cbjects, such
as hops, umps, dicks or claps.

* Modsd counting of objects inoa random leyout, showing
the result is always the same a3 long &3 each object is
only counted onca.

* Modsd and encourags use of mathematical lsnguegs e.g.
a=king questions such a3 "How many saucepsans wil fit on
the shalf?”

* Help children to understand that one thing can ba shared
by mumiber of pieces, &.9. a peza

= Ag wou read number stories or iymes, ask e.g. "When
ong more frog jumps in, how mamy will theve ba in the
ool aftogether?

= |lza picturss and objects to illustrate counting songs,
rhymas and numicer stones.

* Encourage children o usse mark-making 1o support thieir
thinking about mumibers and simple problems.

# Talk with children about the strategies they are using,

.0 towork out a sclution to s simple problem by using
fingers or counting ahowd.

= Give children a reason to count, 8.g. by asling them to

safect encwugh wiist bands for thres fends to play with
the puppets.

* Enizlle children to nots the ‘missing sat’, e.g. Thara
arg nona lait’ when sharing things out.

* Provide number labals for children to use, e.g.
by putting & number lebel on each biks and a
comespondng number on each parking spacs.

+ Include counting money and change in role-play
games.

* Create opportunities for children fo seperate objects
into umequal groups a3 well a5 equal groups.

= Prowide story props that children can use in their play,
a.g. vaneties of fruit and saverasl baskets like Handa's in
the story Handa's Surpese by Bleen Browna.

= Racogniss some numerals of personal significancs.

=Racognises numersls 1 to b

= Counts up to three or four objacts by saying one numbser
name for sach dam.

= Zounta actions or objects which cannot be moved.

= Counts objects to 10, and beginning to count beyond 10.

= Counts out up to sx objects from a langer group.

= Encourage esfimation, .9, esfimats how mamy
sandwiches to make for the picnic.

* Encourage uss of mathematical lanogusge, 8.9, numbsr
namies bo ben: Have pou gof enowgh fo ghe me three?
= Enzure that children are imecheed inomaking displays, e.g.
mmigking thair own pictograms of lunch choices. Develop

thiz a5 a 30 represantation weing bricks and discuss the
micst popular choices.

= Add numerals to all areas of leaming and development,
&.0. to a display of a favourite story, such as "The Three
Billy Goats Grufi’.

= Provide collections of interesting things for children to
gort, order, count and labsl in their pley.

* Digpleny numersls in puposeful contesds, 8.9. & sign
showing hiowe meany children can play on & numbsr
track.

* za tactls numeral cards made from sandpapar, vehet
or string.

* Create opportunities for children fo expenment with a
numbear of ojects, the written numeral and the writtan
numibar word. Dewelop this through matching acthaties
with & ramge of numbsrs, numerals and a selection of
objects.




Mathematics: Numbers

A Unique Child:
obzarving what a child is lecaming

= Salects the comect numeral to represent 1 fo 5, then 1 to 10
clbjects.

= Counts an imegulsr arrangament of up fo ten objects.

= Estimiates how many objacts they can see and chacks by
cournting them.

= | lzag the language of ‘more’ and fewer' to compare two sats
of object=.

= Finds the total mumiber of items in teo groups by counting all
of them.

= Says the number that i one mors than & given numbsr.

*Findz ona more or ons less from a group of up to five objects,
then ten objects.

*|n practical activities and discussion, baginning o uss the
vocabulary imiobved in adding and subtracting.

* Raconds, using marks that they can interpret and exqplzin.

= Bagins to identiy own mathematical problems based on own
interssis and fescinations.

Early Leamning Goal

Children count reliably with numbers from one to 20,
place them in order and say which number is one more
or ong less than a given number. Using quantities and
objects, they add and subtract two single-digit numbars
and count on or back to find the answer. They solve
problems, including doubling, halving and sharimg.

Positive Relationships:
what adults could do

= Maks books about numbers that have meaning for the
child such as favourite numbers, birth dates or telephona
nurmbssrs.

# Lisa fhymes, songs and stones imvohing counting on and
counting back in ones, twoa, fves and tens.

+ Emphasise the emply st and introducs the concapt of
nothing or zer.

& Show imtersst in how children sohlve problems and value
their different sclutions.

= Maks sure children ane securs about the order of numbsaers
before ssking what comes after or bafore sach numbear

= Discuss with children how problems relate to others they
hawa met, and ther dfferant solutions.

+Talk about the methods children uss to answer & problem
they have posad, e.g. "Gat ane mors, and then wa waill
bath have two.”

= Encourage chidren to make up their own story problems
for otfer children o sche.

* Encourage children to exdend problems, e.g. “Supposs
thare wars three peopis fo share ihe bricks batwesn
instead of wo".

* Liza mathematical woosbulary and demonstrate methods
of recording, using standard notafion whers appropriate.

= Giye children leaming English sz additional langusge
opportunities to waork in their home lenguage to ensure
accurate understanding of concepts.

= lze 5 100 sguams to show numbsr pattermns.

* Emcourage children to count the things they ses and
talk sbout and uss numbsrs bayond ten

* Mazka numbsr games readily evailsbke and teach
children how touse them.

= Digplay interesting books about number,

*Plzy games such as hide and sssk that involve
counting.

* Encourege children to record whiat they hawve dons, eug.
by drawing or tallying.

= zse number staircases to show a starting point and
hires you amve at another point when somathing i
addad or faken swsay

= Provide & wide rangs of number rescurces and
encourage chidren to be crestive in identifying and
daviaing problems and solutions in &l sress of leaming.

= Wakia number lines aveilsbls for refsrence and
encourage chidren to use them in their cwn play.

= Hig nurmber nes may be more approprate than
counters for children with physical impsiments.

* Halp children to understand that five fingars on sach

hand mekes a totsl of ten fingers altogethar, or that two
rows of three eggs in the box maks six eggs altogsther




Additional information for the ‘exceeding’ judgement
taken from the 2014 Early Years Foundation Stage Handbook

Numbers: Children estimate a number of objects and check quantities by counting up to
20. They solve practical problems that involve combining groups of 2, 5, or 10, or sharing
into equal groups.

(This descriptor has been amended to reflect the increased level of challenge applied to the expected descriptor
following the Tickell review.)




Years 1 - 6,

ADDITION CALCULATION and METHODS USED, Sept 2014

Year 1
Pupils should be taught to:

e read, write and interpret mathematical statements
involving addition ..equals (=) signs

e represent and use number ... within 20

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

¢ solve one-step problems that involve addition ...,
using concrete objects and pictorial
representations, and missing number problems.

Vocabulary

Addition, add, forwards, put tfogether, more than, total,

altogether, distance between, difference between,

equals = same as, most, pattern, odd, even, digit,

counting on.

Some Key Questions

How many altogether? How many more to make..? I add

..more. What is the total? How many more is... than..?

How much more is..? One more, two more, ten more... ,

What can you see here?, Is this true or false?, What is

the same? What is different?

Year 2
Pupils should be taught to:

Solve problems with addition...:

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

o applying their increasing knowledge of mental and
written methods

e recall and use addition ... facts to 20 fluently, and
derive and use related facts up to 100

e add .. numbers using concrete objects, pictorial
representations, and mentally, including:

- atwo-digit number and ones
- afwo-digit number and fens-
numbers
- adding three one-digit numbers
show that addition of two humbers can be done
in any order (commutative)
recognise and use the inverse relationship

two two-digit

between addition and subtraction and use this to check
calculations and missing number problems.

Vocabulary
+,add, addition, more, plus, make, sum, total,

altogether, how many more to make...? how many more
is... than...? how much more is...? =, equals, sign, is the
same as, Tens, ones, partition, Near multiple of 10, tens
boundary, More than, one more, two more... fen more...
one hundred more.

Some Key Questions

How many altogether? How many more to make..? How
many more is... than..? How much more is...? , Is this
frue or false?

If I know that 17 + 2 = 19, what else do I know? (e.g. 2
+17=19;19-17=2;19-2 =17, 190 - 20 = 170 efc).
What do you notice? What patterns can you see?

Year 3
Pupils should be taught to:

¢ add .. numbers mentally, including:
- athree-digit number and ones
- athree-digit number and tens
- athree-digit number and hundreds
e add .. numbers with up to three digits, using formal
written methods of columnar addition
¢ estimate the answer to a calculation and use inverse
operations to check answers
e solve problems, including missing number problems,
using number facts, place value, and more complex
addition.
Vocabulary
Hundreds, tens, ones, estimate, partition, recombine,
difference, decrease, near multiple of 10 and 100,
inverse, rounding, column subtraction, exchange
See also Y1 and Y2
Key Questions
What do you notice? What patterns can you see?,
When comparing fwo methods alongside each other:
What's the same? What's different? Look at this number
in the formal method; can you see where it is in the
expanded method / on the number line?

23 - b |

R OO+ 4O+ 2
+ 200+ 20+ 3

600+60+5 = 665




Year 4
Pupils should be taught to:

e add .. numbers with up to 4 digits using the formal
written methods of columnar addition ... where
appropriate estimate and use inverse operations to
check answers to a calculation

¢ solve addition... fwo-step problems in contexts,
deciding which operations and methods to use and
why.

Vocabulary

add, addition, sum, more, plus, increase, sum, total,
altogether, double, near double, how many more to
make..? how much more? ones boundary, tens boundary,
hundreds boundary, thousands boundary, tenths
boundary, hundredths boundary, inverse, how many
more/fewer? Equals sign, is the same as

Some Key Questions

What do you notice? What's the same? What's
different? Can you convince me? How do you know?

Year 5
Pupils should be taught to:

e add .. whole numbers with more than 4 digits,
including using formal written methods (columnar
addition)

e add .. numbers mentally with increasingly large
numbers

¢ use rounding to check answers Yo calculations and
determine, in the context of a problem, levels of
accuracy

e solve addition... multi-step problems in contexts,
deciding which operations and methods to use and
why.

Vocabulary

tens of thousands boundary,
Also see previous years

Some Key Questions

What do you notice? What's the same? What's
different? Can you convince me? How do you know?

Year 6
Pupils should be taught to:

e perform mental calculations, including with mixed
operations and large numbers.

e use their knowledge of the order of operations to
carry out calculations involving the four
operations

e solve addition... multi-step problems in contexts,
deciding which operations and methods to use and
why

e solve problems involving addition

¢ use estimation to check answers to calculations
and determine, in the context of a problem, levels
of accuracy.

Vocabulary

See previous years

Some Key Questions

What do you notice? What's the same? What's different?

Can you convince me? How do you know?




STAGE 1 — (Used in sets 1 and 2)

Count on using number tracks / number lines / 100 grids to support.

Develop concept of number bonds, initially to ten and then to 20.
Record related number facts.

eg.4+5=9,5+4=99=4+509=5+4




STAGE 2 —(Sets 1 and 2)

Develop understanding of the equals sign / el_c_&IJaIiw and the concept of ‘empty box’ questions.
Record solutions to calculations suchas 4 + =09.

L

e + =
() +om =
4_ + 2 = b

Use understanding of patterning, place value and partitioning to derive number facts. (The written recording of partitioning starts in set 2 with T & U and
continues into set 4 with TTh, Th, H T and U.)

e.g. 6 + 3 = 9 (known fact)

16 +3 =19

26 +3 =29

Begin to use understanding of place value and partitioning to carry out addition of one- digit and two-digit numbers.




STAGE 3 (Set 2 to Set 4)
U+ U

Continue to develop understanding of partitioning and place value and use this to support addition.

41+8
40+ 1+ 8
40 + 9= 49

Practical apparatus is used to support this, as are number tracks /100 squares and number lines.

Record the outcomes of calculations in horizontal format.
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When confident with concepts of partitioning and place value, horizontal recording can be replaced with recording in columns with a focus on place value.

T U
4 1
+ 8




STAGE 4

TU + TU

Continue to develop understanding of partitioning and place value and use this to support addition.

25 + 32
20 + 30 = 50
5+2=7
50+7=57

Practical apparatus is used to support this, as are number tracks /100 squares and number lines.

Record the outcomes of calculations in horizontal format.

4
44
s -—

Where units combine to make totals greater than 10, regroup using partitioning skills I £
25 + 36 —SE
20 + 30 = 50

5+6=11

50+ 11 =50+10+ 1=61




Pupils continue to determine when calculations are best carried out using mental strategies.

Horizontal recording can begin to be replaced with recording in columns with a focus on place value. Use expanded recording and apparatus to illustrate
concept initially if required before moving towards the formal written method.(Expanded methods at beginning of set 4 moving to formal method by the end
of the year)

T U

2 5
+ 3 6

6 1
STAGE 5

Continue to determine when calculations are best carried out using mental strategies.

When written methods are more appropriate, continue use of practical apparatus to support, develop an understanding of the formal written method for
column addition, initially without and then introducing carrying.

Initially use expanded recording if appropriate to explore concept.

T U
4 5
+4_6
1 1
8 0




becomes

4 5

+
LN
[e)]

O
—

STAGE 6

Continue to determine when calculations are best carried out using mental strategies.

Extend the standard written method to introduce the hundreds column, initially without and then introducing carrying, initially using expanded recording if
appropriate. (Sets 4, 5, 6 and more advanced numbers in Set 7)

HT U

+ 2 6 6




SMw|0c-0 OO0
Funo - Of|—
I—cy - Ol

>mw/cc0 O
Fvwl =0
I-o -®

U36.a10 > m -wlo~

=ansol S = 0ol—

L=l = T — ¢ —
7 +

This becomes

HT U

+ 2 6 6




STAGE 7

Continue to determine when calculations are best carried out using mental strategies.

Develop use of the formal written method to addition of increasingly large numbers. Use expanded recording and apparatus as above to illustrate concept
initially if required before moving towards the formal written method.




SUBTRACTION CALCULATION and METHODS, Sept 2014

Year 1
Pupils should be taught to:

¢ read, write and interpret mathematical statements
involving ..., subtraction (-) and equals (=) signs

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

e .. subtract one-digit and two-digit numbers to 20,
including zero

¢ solve one-step problems that involve ... subtraction,
usin[_Foncrete objects and pictorial
representations, and missing number problems such
as 7= -9

Vocabulary

Subtraction, subtract, take away, distance between,

difference between, more than, minus, less than, equals =

same as, most, least, pattern, odd, even, digit,

Some Key Questions

How many more to make...? How many more is... than...?

How much more is..? How many are left/left over? How

many have gone? One less, two less, ten less.. How many

fewer is... than..? How much less is..? What can you see

here? Is this true or false?

Year 2
Pupils should be taught to:

¢ solve problems with... subtraction:

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

¢ applying their increasing knowledge of mental and
written methods

e recall and use ... subtraction facts to 20 fluently, and
derive and use related facts up to 100

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

e a ftwo-digit number and ones

¢ a two-digit number and tens

o two two-digit numbers

¢ adding three one-digit numbers show that addition of
two numbers can be done in any order (commutative)
and subtraction of one number from another cannot

¢ recognise and use the inverse relationship between
addition and subtraction and use this to check
calculations and missing number problems.

Vocabulary

Subtraction, subtract, take away, difference, difference

between, minus, Tens, ones, partition, Near multiple of

10, tens boundary, Less than, one less, fwo less... ten

less... one hundred less, More, one more, two more... ten

more... one hundred more

Some Key Questions

How many more to make...? How many more is... than...?

How much more is..? How many are left/left over? How

many fewer is... than..? How much less is..? What do you

notice? What patterns can you see?

Year 3
Pupils should be taught to:

.. subtract numbers mentally, including:
- athree-digit number and ones
- a three-digit number and tens
- athree-digit number and hundreds
e .. subtract numbers with up to three digits, using
formal written methods of columnar ... subtraction
e estimate the answer to a calculation and use inverse
operations to check answers
¢ solve problems, including missing number problems,
using number facts, place value, and more complex
addition and subtraction.
Vocabulary
Hundreds, tens, ones, estimate, partition, recombine,
difference, decrease, near multiple of 10 and 100,
inverse, rounding, column subtraction, exchange, See also
Y1and Y2
Key Questions
What do you notice? What patterns can you see?
When comparing two methods alongside each other:
What's the same? What's different? Look at this
number in the formal method; can you see where it is in
the expanded method / on the number line

hit$ =223




Year 4

Pupils should be taught to:

e .. subtract numbers with up to 4 digits using the
formal written methods of columnar ... subtraction
where appropriate

e estimate and use inverse operations to check answers
to a calculation

¢ solve ..subtraction two-step problems in contexts,
deciding which operations and methods fo use and
why.

Vocabulary

add, addition, sum, more, plus, increase, sum, total,
altogether, double, near double, how many more to
make..? how much more? ones boundary, tens boundary,
hundreds boundary, thousands boundary, tenths
boundary, hundredths boundary, inverse, how many
more/fewer? Equals sign, is the same as.

Some Key Questions

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?

Year 5
Pupils should be taught to:

e .. subtract whole numbers with more than 4 digits,
including using formal written methods (columnar
subtraction)

e .. subtract numbers mentally with increasingly large
numbers

e use rounding to check answers to calculations and
determine, in the context of a problem, levels of
accuracy

e solve .. subtraction multi-step problems in contexts,
deciding which operations and methods to use and
why.

Vocabulary

tens of thousands boundary,
Also see previous years

Some Key Questions

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?

Year 6

Pupils should be taught to:

e perform mental calculations, including with mixed
operations and large numbers.

e use their knowledge of the order of operations to
carry out calculations involving the four operations

e solve .. subtraction multi-step problems in contexts,
deciding which operations and methods to use and
why

e solve problems involving addition, subtraction,
multiplication and division

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

Vocabulary

See previous years

Some Key Questions

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?




STAGE 1 (Set 1 and 2)

Count back using number tracks / number lines / 100 grids to support the development of the concept of subtraction as take away.

- - < 1 4 ¥y - -

Develop subtraction facts initially to ten and then to 20.

Record related number facts (and make links to related addition facts)

eg.9-4=59-5=4




STAGE 2 (Set 2

Develop understanding of the equals sign / equality and the concept of ‘empty box’ questions.

Record solutions to calculations such as 9 - = b.

Use understanding of patterning, place value and partitioning to derive number facts.

e.g. 7 - 3 = 4 (known fact)

17-3-14

27 -3 =24
{
:

Begin to use understanding of place value and partitioning to support subtraction of one-digit and two-digit numbers.




STAGE 3 (Set 3

TU+U

Continue to develop understanding of partitioning and place value and use this to support subtraction.
41 -8

40-1-7

40-8 =33

Practical apparatus are used to support this, as are number tracks /100 squares and number lines.

Record the outcomes of calculations in horizontal format.

41-8=33




STAGE 4 (Set 4

Pupils continue to continue to determine when calculations are best carried out using mental strategies.

Horizontal recording can begin to be replaced with recording in columns with a focus on place value. Use expanded recording and apparatus to illustrate

concept initially if required before moving towards the formal written method.

No exchange

T U
- 7 - 7
40 + 1= 41
T U T U
s ., 40 +%
_43_,40 8 _ % 3 i
40 + \ = L)\

becomes




Exchange

T U
4 7 —>» 40 + 7 —» 30 + 17

- 8 - 8 - 8

30 + 9=39

becomes




3 1
4 7 > KN 7

- 8 - 8
4 1 4 1

STAGE 5 (Set 4 and continues into Set 5)

TU + TU

Continue to determine when calculations are best carried out using mental strategies.

Develop use of the formal written method. Use expanded recording and apparatus to illustrate concept initially if required before moving towards the
formal written method.




No exchange

becomes

N W H
auu O C




Exchange

T U
4 5 40 + 5 30 + 15
- 2 6 — *>-20 + 6 - 20 + 6

becomes
T U T U
3 1
4 5 > X 5
-2 6 - 2 6




STAGE 6 (Sets 5, 6 and 7)

HTU - HTU

Continue to determine when calculations are best carried out using mental strategies.

Develop use of the formal written method. Use expanded recording and apparatus to illustrate concept initially if required before moving towards the
formal written method.

Explore how the process relates to numbers with zeros as place holders.

No exchange

Using an expanded method of recording if appropriate before moving to formal method




HT U
3 3 6 300 + 30 + 6

- 2 2 5 — -200 + 20 + 5
100 +10 + 1=111

N X
c
-

o
3
88

R

N~

o

A
¥
)‘,L‘
b
m(\

becomes

I
—
o C

1
= (N
= (N
= U

Exchange

H T U

___, 400 + 40 + 5




- 2 6 3 -200 + 60 + 3

/

300 + 140 + 5

- 200 + 60 + 3 ™

2

300 + 140 + 5

200 +

60 + 3

80 + 2

100 +

80 + 2=182

becomes

H T U
A~ 4 5




Exchange with place holders




4 0 5 400 + 0 + 5
-2 6 9 -200 + 60 + 9

/

300 + 100 + 5 300 + 90 + 15

- 200 + 60 + 9 - 200 + 60 + 9

100+ 30 + 3 =133

becomes
HoT U
3 1
39 5
-2 6 9
1 3 3

STAGE 7 (Set 6 and 7)

Continue to determine when calculations are best carried out using mental strategies.

Develop use of the formal written method to subtraction of increasingly large numbers. Use expanded recording and apparatus as above to illustrate
concept initially if required before moving towards the formal written method.




MULTIPLICATION CALCULATION and METHODS USED, Sept 2014

Year 1

Pupils should be taught to:

¢ 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.

Vocabulary

Ones, groups, lots of, doubling, repeated addition,
groups of, lots of, times, columns, rows, longer, bigger,
higher etc, times as (big, long, wide ...etc)

Some Key Questions

Why is an even number an even number?
What do you notice?

What's the same? What's different?
Can you convince me?

How do you know?

Year 2

Pupils should be taught to:

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

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

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

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

Vocabulary

multiple, multiplication array, multiplication tables /
facts, groups of, lots of, times, columns, rows

Some Key Questions

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?

Year 3

Pupils should be taught to:

. recall and use multiplication ... facts for the 3, 4
and 8 multiplication tables write and calculate
mathematical statements for multiplication ...
using the multiplication tables that they know,
including for two-digit numbers times one-digit
numbers, using mental and progressing to formal
written method

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

Vocabulary
Partition, grid method, inverse

Some Key Questions

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?




Year 4
Pupils should be taught to:

recall multiplication ... facts for multiplication
tables up to 12 x 12

use place value, known and derived facts to
multiply ... mentally, including: multiplying by O and
1; multiplying tfogether three numbers

recoghise and use factor pairs and commutativity
in mental calculations

multiply two-digit and three-digit numbers by a
one-digit number using formal written layout
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.

Vocabulary
Factor

Some Key Questions

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?

Year 5
Pupils should be taught to:

¢ solve problems involving multiplication and division
where larger numbers are used by decomposing
them into their factors

¢ multiply numbers up to 4 digits by a one- or two-
digit number using a formal written method,
including long multiplication for two-digit humbers
multiply ... numbers mentally drawing upon known
facts

e multiply ... whole numbers and those involving
decimals by 10, 100 and 1000

e solve problems involving addition, subtraction,
multiplication and division and a combination of
these, including understanding the meaning of the
equals sign

e solve problems involving multiplication and division,
including scaling by simple fractions and problems
involving simple rates.

Vocabulary

cube numbers, prime numbers, square numbers, common
factors, prime number, prime factors, composite
numbers

Some Key Questions

What do you notice?

What's the same? What's different?
Can you convince me?

How do you know?

How do you know this is a prime number?

Year 6
Pupils should be taught to:

e multiply multi-digit humbers up to 4 digits by a
two-digit whole number using the formal written
method of long multiplication

e perform mental calculations, including with mixed
operations and large numbers.

* use their knowledge of the order of operations to
carry out calculations involving the four operations

e solve problems involving addition, subtraction,
multiplication and division

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

Vocabulary

See previous years
common factor

Some Key Questions

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?




STAGE 1 (Set 1 and 2)

Develop multiplication as repeated grouping (repeated addition of sets of the same size) using practical apparatus and diagrams.

% B

4 times 3 '
(v (e 4 bmes 5
STAGE 2 (Set 2 and 3) - NN (e

Develop an understanding of multiplication using arrays and number lines showing repeated groups.

Use number lines to show repeated grouping (repeated addition of sets of the same size).




STAGE 3 (Set 2 and 3)

Develop the use of x and = symbols to record calculations horizontally.

Use arrays and other practical apparatus to illustrate commutativity (that multiplication calculations can be carried out in any order) e.g. 2 x 5 arrives at the
same product as 5 x 2.

Begin to derive new facts from known facts
e.g. 3 x2 = 6 (known fact)
30x 2 =60

300 x 2 = 600 etc.

x
SR,

2:5 Dxl 2x5 Dx2 2

)
fu
L0




STAGE 4 (Set 3 and Set 4)

Begin to use understanding of place value and partitioning to carry out multiplication of two- digit by one -digit numbers

ME
F H . HQ |
10 5 EE g “‘ o=y x4
oeeleo Rl - - e =
Ty ' o) -]
10x 4=40
5x 4=20
40 + 20 = 60
5% 4
10 5
Use grid approaches to illustrate as appropriate using practical apparatus to support. F
. =
| %" | » |
4.o+20'60
10 5
40 20




Develop expanded recording in columns and then move to formal written method, using practical apparatus to support as required.

T U T U
r v TV
1 5 - » 1 5 XJ ;i o ;(: 2_
X 4 X 4 2 0 (5x4) 6 0
i S 2
4 0 (10xb)
2 0 (5x4) 6 0 = B
4 0 (10 x 4) 2
6 0

STAGE 5 (Set 5)

Extend written approaches to HTU x U, then to ThHTU x U

Illustrate using partitioning approaches as required

215x 4

¥ X

200 10 5

200 x 4 = 800

10x4 = 40




5 x4 =20
800 + 40 + 20 = 860

Illustrate using grid approaches as required

200 10 5 | .
4 1800 |40 |20 &Y

800+ 40+ 20 = 860

Develop expanded recording in columns and then move to formal written method, using practical apparatus to support as required.

H T U H T U
1 1 5 —_—> 2 1 5
X 4 X 4
2 0 (5 x4 8 6 0
4 0 (10 x 4) 2

8 0 0 (200 x 4) (This type of multiplication can be taught either way; 5 x 4 or 4 x 5)




STAGE 6 (Start in Set 5 and continue into Set 6 and 7)

Extend written approaches to HTU x TU and ThHTU x TU

Illustrate using grid approaches as required

26 x 13
20 6
200 60
10
60 18
3

200 + 60 + 60 + 18 = 338




Develop expanded recording in columns and then move to formal written method of long multiplication, using practical apparatus to support as required.

H T U H T U
2 6 > 2 6
X 1 3 X 1 3
1 8 ( 6x 3 7 8
6 0 ( 20 x 3) 1
6 0 ( 6 x10) 2 6 0
2 0 0 ( 10 x20) 3 3 8
3 3 8 1
1
226 x 13

200 20 6

10

2000 | 200 60

600 60 18

2000 + 600 + 200 + 60 + 60 + 18 = 2938




Develop expanded recording in columns and then move to formal method of long multiplication, using practical apparatus to support as required.

H T U H T U
2 2 6 2 2 6
X i1 3 — X 1 3
1 8 ( 6x 3 6 7 8

6 0 ( 20 x 3) 1
6 0 0 (200 x 3) 2 2 60
6 0 ( 6 x10) 2 9 3 8

2 0 0 (20 x10) 1

2 0 0 0 (200 x10)

2 9 3 8




DIVISION CALCULATION and METHODS USED, Sept 2014

Year 1

Pupils should be taught to:

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

Vocabulary

share, share equally, one each, two each..., group, groups
of, lots of, array

Some Key Questions

How many groups of..?
How many in each group?
Share... equally into...

What can do you notice?

Year 2

Pupils should be taught to:

e recall and use ... division facts for the 2, 5 and
10 multiplication tables, including recognising
odd and even humbers

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

o 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.

Vocabulary

group in pairs, 3s ... 10s etc, equal groups of, divide, +,
divided by, divided into, remainder

Some Key Questions

How many 10s can you subtract from 60?

I think of a number and double it. My answer is 8. What
was my number?

If 12 x 2 = 24, what is 24 + 2?

Questions in the context of money and measures (e.g.
how many 10p coins do I heed o have 60p? How many
100m! cups will T need to reach 600mI?)

Year 3
Pupils should be taught to:

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

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

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

Vocabulary

See Yland Y2
inverse

Some Key Questions

Questions in the context of money and measures that
involve remainders (e.g. How many lengths of 10cm can T
cut from 8lcm of string? You have £54. How many £10

teddies can you buy?)
What is the missing number? 17=5x3+__

_ =2x8+1




Year 4
Pupils should be taught to:

e recall ..division facts for multiplication tables up
to 12 x 12

e use place value, known and derived facts to ...
divide mentally, including: dividing by 1;

e recognise and use factor pairs and commutativity
in mental calculations

Vocabulary

see years 1-3

divide, divided by, divisible by, divided into, share
between, groups of, factor, factor pair, multiple, times
as (big, long, wide ...etc), equals, remainder, quotient,
divisor, inverse

Key Questions for Year 4 to 6

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?

Year 5
Pupils should be taught to:

¢ solve problems involving ..division where larger
numbers are used by decomposing them into their
factors

¢ ..divide numbers mentally drawing upon known
facts divide numbers up to 4 digits by a one-digit
number using the formal written method of short
division and interpret remainders appropriately for
the context

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

e solve problems involving addition, subtraction,
multiplication and division and a combination of
these, including understanding the meaning of the
equals sign

e solve problems involving multiplication and division,
including scaling by simple fractions and problems
involving simple rates.

Vocabulary

see year 4, common factors, prime number, prime
factors, composite numbers, short division, square
number, cube number, inverse, power of

Year 6

Pupils should be taught to:

o divide numbers up to 4 digits by a two-digit whole
number using the formal written method of long
division, and interpret remainders as whole number
remainders, fractions, or by rounding, as
appropriate for the context

e perform mental calculations, including with mixed
operations and large numbers.

e use their knowledge of the order of operations to
carry out calculations involving the four operations

e solve problems involving addition, subtraction,
multiplication and division

e use estimation fo check answers to calculations and
determine, in the context of a problem, levels of
accuracy.

Vocabulary

see years 4 and 5




STAGE 1 (Set 1 and continued into Set 2)

Develop division as sharing

Develop division as repeated grouping (repeated subtraction of sets of the same size) using practical apparatus and diagrams.




STAGE 2 (Set 2)

Develop an understanding of division using arrays and number lines showing repeated groups Use number lines to show repeated grouping (repeated
subtraction of sets of the same size)

G divided by 2




STAGE 3 (Set 3 and 4)

Develop the use of + and = symbols to record calculations horizontally

Use arrays and other practical apparatus to illustrate making of repeated groups
Begin to derive new facts from known facts

e.g. 6 + 2 = 3 (known fact)

60+2=30

600 + 2 =300

Begin to carry out division of two- digit by one -digit numbers, first without remainders, then introducing remainders, illustrating this using informal methods
first if required.

STAGE 4 (Set 3 and 4)

Division using larger multiples of the divisor, first with no remainders, then with remainders




48+ b1

or

48 + 4

STAGE 5 (Set 4)

49 + 4

Move to develop the standard method for short division, first with no remainders, then with remainders

48 - 4
i s
4)4 8 —>L)43 —>h)48 4Jsz — L)L
1

49 + 4
A A2
4047 = 4]49 —> )k AT

- 1]
i . Hil
N .




STAGE 6 (Last term of Set 4 into Set 5, 6 and 7)

Extend written calculation methods to HTU + U, then to ThHTU + U, first with no remainders, then with remainders, illustrating this using informal
methods first if required.

No carrying forward required
448 + 4

(as above, but with additional hundreds column)

No carrying forward required, but with remainders
449 + 4

(as above, but with additional hundreds column)
Carrying forward required

536 + 4

Carrying forward required, but with remainders

539 +4




STAGE 7 (Set 5, 6 and 7)

|34 ¢3

4)5'39

ll v
Y
[
L]
49
0o

Extend written approaches to the formal method of long division when dividing by two-digit numbers, illustrating this using informal methods first if

required.

2

15) 4 3

3 0

13

1 2

1

8

2

0

2

0

2

r 12

(15 x 20)

(15 x 8)

becomes

2 8112
15) 4 3 2
304

1 3 2







