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Upper KS2 Key

Representations

Find out more...

Watch the Unit tutorial before planning
each unit and read the Unit Narrative.

Read the planning guides for
suggestions of representations.

Make use of PD videos on unit pages
and Progression in Calculations page.

Representations of number

Pupils are familiar with a range of concrete and p ial i of b

with and without a place value cha'! Thsse are ussd to

represent a number or calculation and should not be used as a counting tool. Pupils have also experienced rep g using
manipulatives including repurposing Dienes equipment, understanding the base 10 relati )
This represents 2.34. It is 2
& and 4 : S - e —— -
234 is two hundreds,
three tens and four ones.
Number lines Number fact knowledge
Number lines can be used to and , der ing the Pupils have an increasing range of number facts. Pupils should
continuous nature of the b When Iculating, number lines may know all multiplication tables and related division facts.

act as a jotting of the steps of a mental calculation and may begin ‘empty’ i.e.
not have numbered divisions. They are also used as a representation for
rounding.  +300 <50 43 3416

e o
- N )-‘ ‘{ l
3716 3766 3400 3500

Pupils make increasing use of number facts when considering

larger

integers.

I know 132 is a multipie of 4 because | can partition & into 120
and 12. These are both multiples of 4.

3416 3769 3450
Equations Deriving facts Using strategies
The phrase ‘is equal to’ is used Using known number bonds pupils Pupils are familiar with columnar addition and ion, short multi and short division written
consistently to refer to the = symbol. derive more complex facts including | | strat and have developed ptual understanding through concrete and pictorial representations.
Equations should be presented with deriving decimal bonds and facts. These strategies can be applied to larger integers and decimals. See PD videos for further exemplification.

symbols and missing numbers in

lknow1+3=45001+03=04

Part-whole language and

representations

A part-whde model is used to represent
b in all

four opelauons The model is made of a
whole and two or more parts.

The whole is ten. One
part is six and one part
is four. Six plus four is
equal to ten.

Using muitiple equal parts represents
multiplication, division and fractions of
quantities.

There are three equal
parts with a value of
four. The whole is 12.
12 Three multiplied by
four is equal to 12.

12 divided into three
equal parts is equal fo
four.

One third of 12 is four.

Close links are made between this and
bar model representations.

e AT °0
different PW“;": ey I know 13 + 12 = 25 50 1300 + Pupils should make use of a range of strategies, considering efficiency. O Which strategy
it & is most

O=37+44 1200 = 2500 efficient here?

12- 0 =4
Mental strategies
Pupils have experienced a range of mental strategies for all four operations, including: 336+ 127 =2 I can partition 27 into 123 and 4. E

336 plus 4 is equal to 340. 340 pius 123 is equal to 463. 127

Applying number bonds to 10 and 100 to calculate how many more/less to the next multiple of ten, extending
to 100 and 1000, using the ‘make 10’ strategy. n

Identifying numbers close to a multiple of ten or 100 e.g. 28, 201 and using a round and adjust strategy, including for
multiplication. “If | know 20 x 4 is 80, then 19 x 4 is 76".

Identifying near doubles for addition. 43 and 45 can be seen as ‘double 43 plus fwo.

Subtracting numbers close together in value, through counting on to find the difference.

Once secure, these can be applied to larger integers and decimal values.

120

476118 = 358 K——\
+2

358

331}
356

597 600

606

476

606 — 597 =? | can count on from 597 to

606. The difference is 9.

Bar models

Pictorial bar models and concrete
Cuisenaire as bar models are used to
represent part-whole relationships
and knowns and unknowns within

pr in all four operati See PD
videos for further exemplification.

N s

112 2

I know the whole is 346, and one of
the parts is 112. | do not know the
value of the missing part. | can

112 from 346.

_—

Representing fractions

Pupils will have represented unit, non-unit and improper fractions in a variety of ways including
area, part of a set and on a number line. Through representations they understand equivalence.
They have identified non-unit fractions of quantitias

; B 8 3

-=1=

it e

Pupils have used an increasing range of models to
and use these to describe inverse relationships and commutativity.

There are three rows with a
"‘"’"9’3' "y value of four. There are four
Two thirds 1 columns with a value of 3.
m 011205 vxnculu _— - 31;4:1§ 142x-?§=l42
o =3 e
danominat
3 or
12
J. L 3
1 T
2 4

Representing multiplicative relationships

multiplicati

Three groups of four are equal
to12

Four groups of three are equal
to12.

/’f—?ﬁ\
o

./

7

The value of each part is seven and
there are six equal parts. The whole is
unknown. Six groups of seven is equal
to 42. The whole is 42.




Angles at a Point
Angles that meet at a
point total 360°

Common Factor Congruent
Used to describe two
hapes or figures which are

exactly the same size

A P
B c Q R

A factor of two
(or more) given numbers

A commory factor of 13 and,
9 is 3 because 3 x b = |Q
and 3 x 3 = |

Cube Number Nonagon
A polygon with 9 sides

and 9 angles

The product of three
equal factors

Year 5
Maths

. Eight: is o cube number
Angles on a Line bul Degree | Decagon Average (Mean)
Angles formed on a voca u ary A unit of measurement 8=aAxaAxa-=3as A polygon with 10 The mean average of a

straight line total 180° set of data is the sum of

the quantities divided by
the number of quantities.

for angles sides and 10 angles

A right; angle is equal, to

o Diagonal Negative Integer
125 be _E_ 0 (@0°) Dodecagon Negative Integer
A straight line segment A polygon with 12 sides 'A whole number with a
that joins one vertex to and 12 angles value less than zero.
another.
— When, the temperature falls
Prime Factor Percentage Long Division 0 a | |
A factor that is also a The number of parts The formal written 6 used to recond it
prime number The diagonals of o kite/ ~ Per hundred which is algorithm that can be used The of the
are . written using the % symbol. to divide by a number with seb k. 5.5, 6 s 5 because
two or more digits. (b +5+5+6)+ k=5
3 and & are prime factors _P_olyg@ 30% means for every 100 Long
of 6 A 2-D shape with three there are 30. Multiplication

or more straight sides.

Square Number /\ Q v Remainder

The product of two  \Tnangles and rectangles are/The amount remaining

The formal written
algorithm that can be used
to multiply a number by a
number with two or more

Translation

When a shape moves so

L digits.
equal factors examples of polygons. after division when a o that it is in a different
whole number answer is position but retains the
. needed. :
9 is o square number Reflection same size, area, angles and

side length and so is
congruent.

because 4 = 3 x 3 = 32 /A mirror image that is
equidistant from a mirror
line.

s

Al divided by four is
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C.alculation P,oli% Y ear O

NC statement and guidance CPA
Add whole numbers with more than 4 Childrenuse o pidorial mefhod fo aid concephuol

understanding of addition of whole numbers mith Onrwce children have a secure co understanding o
digits using the formal written method e e BEAMPYAET =i 3781 mmwwwm-mwwmmww '
of addition 5 sl s el e s g s RS ' el
Children develop their understanding of formal thase that do nok require regrouping. Tth {7 % T Lo Ae with previous mathods. children's place walue knowldge J ‘27_“_‘72:_@*
addition based methods taught in previous When modelled this method. children’s place walue —— © elolBlwiPiglolo | [ololol is reinforced through the modelling of this methad. a 1 Q | |
years. Concrete methods are used to develop ﬂmﬁﬁiﬁwml aneisl  ToloTe 0o o :n"c o:q;:o'of g B 6 | y\7
conceptual understanding before moning on the A o gﬁnfa l—r [
pictorial and obstrock methods used helow. Note N | lel 1o :

- axapari:o{mlﬂd,ah’,on, d'uldrmarzi'aug}\ti'o
miimai‘zandu&rowxdm;gio check answers o
caleulations and determine, the context of a
p‘oblﬂnlwdﬁo#ww
Addmw}ﬂ\klpiﬂ 3 dwm Children use visual maths to add numbers mwith up

to three decimal . They use holders mhere
places using the formal written method ~— necessary pre e
Children continue to building addition of Examples are carefully structured heginning mith
decimals taught in ¥ ear k. Concrete methods Auestions thot do not require regrouping.
are used. to develop conceptual understanding  When modelling this method, children's place value
before mowing on to the methods taught helow. — knowledge *’S;ﬂg‘ﬁ;ﬁ"«d Eg. O g‘ﬂmw3
Note - .as part of caleulation, children are hundredths is 5 hundredths, G fenths plus b fenths is
baught o cspmels A e rirding o chck b s e o
answers to calculations and determine, the

confext of a ),:moblmx Lenvels of accuracy

Once children have a secure conceptual understanding
of addition of decimals, they mowne onto a formal written
method.

As with previous methods, children'’s place malue
knowledge is reinforced through the modelling of this
method.




C.alculation P,oli,c% Y ear O

NC statement and guidance

Subtract numbers with more than four
digits using the formal written method
of subtraction
Children develop their understanding of formal
subtraction hased on method taught in previous
years. Concrete methods are used to develop
conceptual understanding before mowing onto
the methods helow. Note - as part of
caleulation, children are taught to estimate and
use rounding to check answers to calculations
and determine, the context of a problem levels of
ALY,

Subtract numbers with 3 decimal places
using the formal written method of
subtraction
Children continue to building up subtraction of
dw;ml/aiaug}xtm Year k. Concrete methods
are used. to develop conceptival understanding
b40r2, mowing onto the methods bo.ug}xt bhelow.
Note - .as part of caleulation, children are
taught to estimate and use rounding to check
answers to calculations and determine, the
context of o problem levels of accuracy

Children use a pictorial method to
aid conceptual understanding of
subtraction of whole numbers mwith
more than four digits.

Examples are carefully constructed

o begin mith those that do not require
exchange.

When modelling this method, children’s
place value knowledge is reinforced. E g.
one unit take away 6 units, we can not do
this and therefore e need to exchange
from the fens column.

Children use mvisual maths to subtract
numbers with up to three decimal places.
They use place holders where necessary.

Examples are carefully structured beginning.
with questions that do not require
exchange.

When modelling this method, children’s

place malue knowledge is reinforced, E g,
O thousandths take away & thousandths

CPA

Once children have a secure conceptual
understanding of subtracting mhole numhbers,
they mowe onto the formal mritten method.

As with previous methods, children's place malue
of this method.

Once children have a secure conceptual understanding
of subtraction of decimals, they mone onto a formal
written method.

As with previous methods, children's place malue
knowledge is reinforced through the modelling of this
method.




C.alculation P,olm)& Y ear O

NC statement and guidance

Muliiply a four-digit number by a one
digit number using the formal written
It is important when multiplying by a one- digit
number that children are secure in their place
wialue knowledge and can apply this to the
method. If necessary, and to support conceptival
understanding., refer to the concrete methods
modelled. for mulkiplying by a one-digit ruumber
in Vear k. Note - .as part of calculation,
children are taught to estimate and wse
rounding to check answers to calculations and
determine, the context of a problem levels of

WD,OH,

Use long multiplication to multiply two
bwo-digit numbers
Children are furst introdiced to multiplying by
a bwo-digik rumber. Children base their
understanding on a secure place value
understanding of multiplying by a one- digit
number. Note - as part of caleulation, children
ﬂnztawghtiombnwizwxduﬁzrom.djngto
check answers to calculations and determine,
the context of a problem levels of accuracy

CPA

Children mowe onto a less formal abstract method

Children extend upon their understanding of to help bridge the gap hetween a pictorial method and of TH36
multiplying by a one-digit number taught in the formal written method. 2l WL kG
PIroNIOMS RO s, amamn 11210 Culgo
SRS a N e e P '1‘\: o 2 5' :83 Cuxu
In this example, four groups of 7436 hawe been 'I::pol'aad‘ jejose ',‘:.: “'l 297 4y ux-,ooa
dramwn. Children then use their addition skills to 559 cﬂlc seo e.e® "‘.Q.‘A‘"
Pndﬂ'w_i’oi’aL :; slelels !oao \o © eg
o | ERAE
2 e e \ i
| 1
+ 1436
Children mowe onto a formal written sersion of this however q
the same place value based conversations are still had mhen

Children begin to understand multiplying by a & - digit
number as & caleulations which are merged. They are
multiplying by the number of ones, multiplying by the Children mowe onto the formal mwritten method by understanding
number of tens and the adding these malues together. ) S B that they first multiplying their & - digit number by the number of ones.

T}usmnbzmmﬂmmwnplz (r).gJ'ut)

16 i multiplied by 30 (by multiplying by 3 and then
muliplying by 10)

16 is then multiplied by 3.

These values are then added together.

Careful attention is made to the effect of multiplying by
ten and why each time a whole number is multiplied by |0
there is a O in the ones column.

FoU,oer\g.ﬂw dwmfromﬂmprmwuﬁ method., a O wp].aced
in the units column before continuing multiplying by the fens.

These bwo caleulations are then added together to reach the final

LUNVBWRI™ .




C.alculation P,oli,c% Y ear O

NC statement and guidance

Divide numbers with up to four digits
by a one digit number and interpret
remainders
It is important that children are secure
with their place value understanding of
this method. Prior to modelling the
formal method an abstract/pictorial
method should bhe demonstrated. Note -
as park of caleulation, children are
taught to estimate .and use rounding fo
check answers to caloulations and
determine, the context of a problem levels

,o# OO,
Corwert bebween misxed ruumbers and
improper fractions

Once children are secure with their conceptual
ohstract method is introdiced and modelled.

As shown in the bwvo examples (right), informal
jottings are used for each process of the
caloulation.

Children mowe into mriting remainders and
remainders as }r,ad:w;us In this case there were 3
remainders out of o group of 7.

Fraction bars are first used to develop conceptual
under ng.

3 and | /b represents 3 whole bars and | /b of a
bar swhich is altogether 13 /4.

numbers, children recognise that it is an improper
fraction and therefore larger than one.

They begin dramwing fifths and shading eight in.
One whole bar is shaded and 3/5 of another bar is
shaded

CPA

Finally, children moxe on to a

formal written method with out

the use of jottings.

They can effectively discuss and explain the method with their use of place value knowledge.

Once conceptual understanding is developed. children mone on to a
more abstract approach. They understand that the whole number
represents the whole number of bars that are shaded. Using the
improper fractions they know how many equal pieces each bar is
split into and therefore how many equal pieces are shaded in put
the improper fraction.

When corwerting from improper to mixed numbers. Children know

how they are trying to find how many mhole bars are shaded in and mwhat

is Left over. In the example (right), they are trying to make groups of 5. One
whole group of 5 can be made from 8/5 and 3 left over mhich equals | whole
and 3/5s.



C.alculation P,oli,c% Y ear O

NC statement and guidance

Add and subtract fractions with
denominators which are multiplies
Children need to bhe secure in their
addition .and subtraction of fractions
with the same denominator and mhy it is
important that the denominator is the
same before adding or subtracting.

Multiply proper fractions and mixed
rwumbers by a whole rumber

Children recognise that in the two
examples that are shown the caleulation
can not be completed yet hecause the
denominators are not the same and
therefore they are adding different sized
pieces. Using fraction bars, they recognise
that the fraction with the smallest
denominator can he written as an
equivalent fraction mwith the same
denominator.

Children draw fractions bars to
represent and understand this process.

proper and mixed number frachions by first
using fraction bars.

In the first example, 3 hards are dramwn each
representing & /7.
There are 6/7 shaded altogether.

In the second example, mixed numbers are
irwestigated. Three bars are drawn to represent
[ I/k. There are |5/5 shaded altogether.

CPA

Children recognise that in the two examples that are shown the caleulation can not
be completed yet because the denominators are not the same and therefore they are
Looking at the fraction with the smallest denominator, using their mulbiplication

Remembering that whatever is done to the denominator is also done to the numerator
both are multiplied so that now both fractions have the same denominator. This can be

seen in the orange on the
Onuﬂ’mdﬂwnun,ui:or,sarzﬂwm children can subbract.

When children conceptually understand this process, they
mowne on to o more ahstract method.

They understand that the size of the pieces never changes
and therefore the denominator doesn’t change. The number
of equal pieces increases by the value they are mulbiplying by.
Therefore, the numerator is multiplied.

applied.




Autuman |

Autumn &

Number and. place
~value

[Key] Read, wmrite, order
and compare numbers to
ot least 1,000,000 and
determine the value of
AMM link - Unit | (lessons
1-3.5-7)
WR Aut Block | - Steps & -
5, 8-l

P revious

Measure
[Key] Measure and calculate the perimeter of composite
rectilinear shapes in cm and m
[Key] Caleulate and compare the area of rectangles and
incduding using standard unts (em? and m?) and
estimate the area of irregular shapes.
FROM SPRING - Estimate volume and capacity.
AMM Link - Unit S (lessons |-5)
And Unit I3 - (lessons |-&)
WR SprBlock 3 - Steps |-6
WR Sum Block 6 - Steps | -4

Addition and.
subtraction
[Key] Add and subtract
Mmbu‘;smzni‘all}g.
increasingly larger
Mmbﬂ'ﬁ.
RECAP but no formal
methods
AMM link - Unit &
(lessons [-5)
WR AutBlock | - Step 7
WR AutBlock & - Step &

Multiplication and. Division
[Key] Ldentify multiples and factors, including find all
factor pairs of a number and commeon factors of two
rumbers.
Multiply and divide numbers mentally, drawing upon
known facts
Multiply and divide whole numbers by 10, 100 and 1000
FROM SPRING - recognise and use square numbers and
cube numbers and the notation of the squared (2) and
cubed (3).
FROM SPRING - [Key] solve problems involving
knowledge of factors and multiples, squares and cubes.
FROM SPRING - Know and use the nocabulary of prime
numbers, prime factors and composite (non- prime)
rumbers
FROM SPRING - Establish whether a number up to 100 is
prime and recall prime numbers up to 19.
RECAP but no formal methods
AMM link - Unit & (lessons [-8)
WR AwutBlock | = Step 10

Fractions.

Tdentify, name and mrite equinvalent fractions of a given fraction, represented misually
incuding tenths and hundredths.

[Key] Read, write, order and compare numbers with up to three decimal places

[Key] Compare and order fractions whose denominators are all multiples of the same
rumber

FROM SPRING - recognise mixed numbers and improper fractions and corwert from one
1o the other and mrite mathematical statements greater than | as o mixed number [ /5 +

L/S=6/5=11/]

FROM SUMMER [Key] Read and wmrite decimal numbers as fractions.

AMM link - Unit 6 (lesso

ne 1-13)

WR Aut Block b - Steps 1-3. -8

WR SprBlock 3 - |-

[Key] /;ompl/zi:ra read. and. Solve comparison, sum
mhu’przt m{ormahonm and difference problems
bﬂ\zi‘ablz/s presented in a line graph
AMM Link - Unit 3 AMM Link - Unit 3
(lessons 7-9) (lessons | -14)

WR SprBlock 5 - Steps WR SprBlock S - Steps |-
3-5

WR Sum Block S - Step 6

T est week

Shape and. Posttion
Know angles are measured in degrees; estimate and
compare acute, obtuse and reflex angles.
[Key] Draw given angles, and measure them in degrees.
Identify angles at a point and one whole turn (total 3607)
Ldentify angles at a point on a straight line and a turn
(total 1807)
Tdentify other multiples of 90
AMM link - Unit 7 (lessons |-8)
WR Sum Block | = Steps -8



Spring |

Spring &

Number and place
~value
[Key] Interpret negative
ruumbers in context, count
forwards and backwards

with positive and negative

whole rumhbers, m.dudm.g,
through zero

Count formard or
powers of 10 for any
ginven number up to
1,000,000

AMM Link - Unit |4
(lesson 1) rot all convered
by AMM.

WR Aut Block | - Step 6
WR Sum Block & - Steps
[-5

Consolidation
week

Addition and

Subtraction
FROM AUTUMN [Key] Add
and subtract whole
rumbers with more than &
digits. using formal
written methods.
Solwe addition and.
subtraction mulki- step
problems in context,
deciding mwhich operations
and methods to use and

M,

AMM Link - Unit &
(lessons 6-9)

WR AutBlock & - Steps
G5

F ractions
Add and subtract
fractions with the dame
denominator and
denominators that are
multiples of the same
rumber.
AMM Link - Unit 8
(lessons 1-3)
WR Aut Block b - Steps
q-17

Multiplication and Division
FROM AUTUMN Mulbiply numbers up to b digits by one
or two digits numbers using formal sritten method,
incuding long mulbiplication.
FROM AUTUMN Divide numbers up to b digits by a one
digit number using the formal written method of short
diwision, interpret remainders appropriately for the
context.
AMM link - Unit b (lessons 9-14) and Unit |4 (lesson &
& 3
V\/R)SPrBlo,cH - Steps |- 11

Shape and Position
Tdentifyy 3D shapes, incuding cubes and other cuboids,
from AD representations
Uaﬂwzwowhmo#rmwmmrda&dm
[Kua. Dx&hn,g,&,wsh hebween regular wxdurzg»dar polygons
based on reasoning about equal sides and angles
AMM Link - Uni,tl& (lessons |-10)
WR Sum Block | = Steps 9-10

C,on,shw,d:bar charts
where needed across
AMM link - Unit 3
(lessons 5 & 6) Unit 14
(lesson ) ot all conered
by AMM

Meosure
FROM AUTUMN [Key] Corwert between different units of
metric measure
Use all four operations to solve problems inwolving
measure
FROM SUMMER Understand the use of approximate
units

AMM Link - Unit 10 (lessons 3-8) not all convered by
AMM.
WR Sum Block 5 - Steps -5



MJTIITLQJ'

Summer &

Number and place
~value

Round any number up to
1,000,000 to the nearest
10, 100, 1000, 10,000,
100,000
Read Roman numerals to
1000 (M) and recognise
years written in Roman
rumerals
AMM Link - Unit | ( e
4, 8-10)
WR Aut Block | - Step |,
L, 1, 13
WR SprBlock 3 - Steps
10, 11

Addition, Subtraction.,
Multiplication and.
Dinision
Solwe problun/s uwolNU\,g.
oddition and subtraction
and a combination of

g

AMM link - Unit |4

(lesson S) not all convered
AMM.

WR Aut Block & - Steps

6-8

[Key] solve problems NvJ’uch require knowing percentage
and decimal equivalents of Y2, Y4, | /5, /5, b /S and
those fractions with a denominator of a multiple of 10 or

a5
[Key] Mulbiplication and division problems, including
5,.<:alin,g. by simple fractions and problems involving

Rwywﬂmwmw‘r\bol ) and understand that
per cent related to M:T\bzro{purbspzrhundrzd and

write percentages as a fraction mith denominator 100

and s a decimal

AMM link - Unit 8 (lessons &--13).

WR SprBlock & - Steps -7

WR SprBlock 3 - Steps 12-15

Measure
Solwe probluws A,nNolNuwg.
of time
Using .all four operations
o solve problems
Jrwolwui measiure
AMM link - Unit 10
(lessons [-3 & 9)

T est week

Shape and. P.osition
FROM SPRING Ldentify, describe and represent the
position of a shape following a reflection or translation
using the appropriate language and know that the shape
has not
AMM link - Unit 9 (lessons |-9)
WR Sum Block & - Steps -6

Froctions & Multiplication and. Division
Solve problems involving numbers up to three decimal
Mudtiply and divide decimal numbers by 10, 100, 1000
AMM lLink - Unit |1 (lessons |- 14)
WR Spr Block 3 - Steps 8, 9
WR Sum Block 3 - Steps |- 13

Consolidation
L2k



