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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 pictorial representations of number with and without a place value chart. Thesa are used to
represant a number or calculation and should not be used as a counting tool. Pupils have also experienced representing decimal numbers using

manipulatives including repurposing Dienes equipment, understanding the base 10 relatio G

This represenis 2.34. Ifis 2
ones, 3 fenths and 4

hundradths.

i ®.o

234 is two hundreds,
Number lines

threa fens and four ones.
Mumber lines can be used to represent and compare, demonstrating the
continuous nature of the number system. When calculating, number lines may
act as a jotting of the steps of a mental calculation and may begin ‘emply’ i.e.
not have numbered divisions. Theay are also used as a representation for

Number fact knowledge

Pupils hawve an increasing range of number facts. Pupils should
know all multiplication tables and related division facs.

Pupils make increasing use of number facts when considering
larger integers.

rounding.  +300 S50 43 3416
S e W J I know 132 is a muitiple of 4 bacause | can partition # into 120
e 716 3eB gy 3400 4450 3800 and 12. These are both mutiples of 4.
Equations Deriving facts Using strategies

The phrase ‘is equal to is used
consistantly to refer to the = symbal.
Equations should be presented with
symbaols and missing numbers in
different positions:

F8=25+13

O=37+44

12+ 0 =4

Using known number bonds pupils
derive more complex facts including
deriving decimal bonds and facts.

Thnowl+3=4s50014+03=04
Thnow 13 4+ 12 = 25 50 1300 +
1200 = 2500

Pupils are familiar with columnar addition and subtraction, short multiplication and short division written
strategies and have developed conceptual understanding through concrete and pictorial represaentations.
These strategies can be applied to larger integers and decimals. See PD videos for further exemplification.

Pupils should make use of a range of sirategies, considering efficiency.

Part-whole language and
representations

A part-whole model is used to represent
the relationship between numbers in all
four operations. The model is mada of a
whaole and two or more parts.

The whole is fen. One
part is six and ane parf
is four. Six plus four is
equal fo ten.

Using multiple equal paris represents.
multiplication, division and fractions of
quanfities.

There are three equal
parts with a valua of
four. The whole is 12.
Three muilfiplied by
four is equal fo 12,

12 divided info three

aqual'paﬂs;s equal fo

Gne#wdnflz is four.

Close links are made batwean this and
bar model representations.

Mental strategies

Pupils have exparienced a range of mental sirategias for all four operations, including:

Applying number bonds to 10 and 100 fo calculate how many morefless to the next multiple of ten, extending
o 100 and 1000, using the ‘make 10° strategy.

Identifying numbers close to a multiple of ten or 100 e.g. 28, 201 and using a round and adjust strategy, including for
multiplication. 3 ! know 20 x 4 is 80, then 19 x 4 is 76"

336+ 127 = 7 I can partition 27 info 123 and 4.
336 plus 4 is equal fo 340 340 pivs 123 is equal to 483, 127
476 - 118 = 358 m
“

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

Subtracting numbers close togethar in value, throwgh counting on o find the difference.

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

358
356 476

+3 46
v

&06 — 597 =7 | can count on from 597 fo

Representing fractions

Pupils will hawe represented wnit, 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 equivalencs.
They have identified non-unit fractions of guantitias

13
412

597 €00 506 606. The difference is 9.
Representing multiplicative relationships
Pupils have used an increasing range of models o reprasant multiplicative relationships
and usa these to describe inverse relationships and commutativity.
Teerrmeees T
E nm \‘ waive of four. There are four 1 1 1|
Two thinds 1 columns with & valug of 3.
\ of quDD s vinculy _—W Z i; 4:_1§ 142" ?'3=_1: Three groups of four are equal
m e T
(3] sonominat™ to12
MmN, Four groups of three are equal
ar ta 12
12
\ 3
T
2 4

Bar models

Pictorial bar models and concrete
Cuisenaire as bar models are used to
represent part-whole relationships
and knowns and unknowns within
prablems in all four operations. Sea PD
videns for further exemplification.

M6
~ T,
M g
112 r

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

.—-"' -,
p—y
7

The value of each part is seven and
thera are six equal parts. The whale is
unknown. Six groups of seven is equal
fo 42, The whale is 42.




Angles st s Point Common Factor
Angles that meet at a & factor of two
point total 360°

Longruent
Used to describe two
hapes or figures which are

exactly the same size

(or more) given numbers

A commons fackor of 12 and } 1 .
9is 3 hecause, 3 x & - 12 / Cube Number Honagon
Y 5 and 3 = 3 = |4 The product of three A polygon with 9 sides
ear equal factors and 9 angles
Maths .
Degree hecauss.

straight line total 180°

B-2xdxd =15 A polygon with 10 The mean average of a

for angles sides and 10 angles set of data is the sum of
, the quantities divided by
. A rights angle s equal, te- / _ % the number of guantities.
1z _ S\ Slzzene G0 degress (707) Dossaagen Negative Integer®,
A straight line segmen A polygon with 12 sides & whole number with a%
that joins one vertex to and 12 angles value less than zero.
another.
LOME FICIOr @ Bercentage = bedowe 0" o negative. integer- |
A factor thatis zlzo 2 The number of parts 4 The formal written & used b record it 4
prime numher The di 5 of a hite, per hundred which is lgorithm that can be use The: mear average of the
ares ; written using the % symbol. to divide by 8 number with /' ek, 5.5 6is5 because
twio or more digits. F+5+5+6+4-5
3 and . are prime [ackoes Eil‘é@ 0% means for- every, |00 kong
‘:ﬂ-' & & 2-D shape with three Hhere are 30 M@

or more straight sides. 34 The formal written
/\ (7 12 1408 algorithm that can be used
Sguare Number Remainder 36 J to multiply @ number by a
43 number with twao or mare
48
a

digits.

The product of two Jriangles and. rectongles 2 amount remaining
equal factors eomples of polygons after division when a
whole number answer is
needed.

hen a shape moves sd
that it is in a different

position but retains the
same size, area, angles and
side length and 5o is
COoNEruent.

9 ie o square numbser Reflection
hecause,q = 3 x 3 = 3% i i i
303 [rmrimetets \ o sy
eq.mlrtb}immﬂma.
mnmru:lerq- l.

lire.
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C.alculation PDL’LL% Yeour O
NC stafement and guidance

Add whole numbers with more than b Chidren s o pictorial method ko aid concephucl

understanding of addition of mhole numbers with Once children have a secure conceptual understanding of
iai i i more than four ibs. addition of whole ruumbers, mone onto the formal
digits using the formal written method four digits WPAG Y AT <5 70 addtion.of hey fo | |
of addition Epmrnlas cvmn eamully S o g st --l ri_TC 3
. ’ . those that do not require regro. . Teh | [ | | | |
Children develop their understanding of formal R regrouping tlm w7 lo acemtone methada. childran's place valie hnovledge g T oI

addition based methods taught in previous When modalled s mathod, childrens place value 0 0.0 :_no o
years. Concrete methods are used to develop knonledge i reinforced £ g. 6 ones plus [ oneds 7 g 4 o [ olope

anes. 3 fens plie 3 fene ie b tene, 0e.2 oieelalol

concepbual understanding before mowning on the o T la il
pictorial and abstrack methods wsed. bhelow. Note UREHEET
- as part of caleulation, children are taught to
estimate .and use rounding to check answers to

caleulations and determing, the context of a

problem levels of accuracy
Add decimals with up to 3 decimal Children wee visal matha 1o add numbers with up

to three decimal places. They use place holders mwhere
places using the formal written method — nesessary.
Children continue to building addition of Examples are carefully strictiured heginning with
decimals taught in Year 4. Concrete methods are — guestions thatdo not require regrouping.
wused to develop conceptual understanding before  When modelling this method, children's place walue
mowing on to the methods taught below. Note - kﬁmw“fugﬁgwf%o?mmé
wsandths ies wsandths, plus 3
as part of caleulation, children are taught to oumelztihe s 3 Lndmadtih, @ st mllus O frntths dis
estimate and use rounding to check answers to ‘3%'Tmm“ﬂimmﬁmﬁnﬁﬁ‘mw“é
caleulations and determine, the context of a e “ o

problem levels of accuracy

e
1s reinforced through the modelling of this method. b 5'7 2'1 !

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

As with previows methods, children’s place malue

knomledge is reinforced through the modelling of this
method.




C.alculation Pol)wé Yeour O

NC statement and guidance C

q Children use a pictorial method to
Subtract ruumbers with nwrzl:hm{our o m o
digibs using the ,df.or,mal written method Wﬂﬂiﬁﬂ{j& Mm rwmbers with
o{ subtraction '
Children dewelop their understonding of formal — ime e Setad b snsuces
subtraction based on method taught in previous — exchange.
years. Concrete methods are used to develop W st licus o et o
concepbual understanding before mowning onto  place walue knowledge i reinforzed. E 4.
one unit take cwey 6 units, we can not do
the methods helow. Note - as part of me%fmmm
caleulation, children are taught to estimate and — from the tens column.
wse rounding to check answers to calculations

and determine, the context of a problem levels of
W,Q/C/y,
Subtract ruumbers with 3 decimal Cliulebizn sl stihs o bzt

numbers with up fo three decimal places.

places using the formal written method — Theyuse place holders mhere necessary. Once children have a seciure conceptual understanding
of subtraction of decimals, they mowe onto a formal
! [ : written method.

A

Once children have a secure conceptual
understanding of subtracting whole numbers,
they mowe onto the formal written method.

As with previows methods. childrens place malue

knowmledge is reinforced through the modelling
of this method.

of subtraction Examples are carefully siruchured heginning
C' . AR I 1o s UP- l . n;o{ w%WdeomtrWz PSP
decimals taught in Year . Concrete methods are W "

. hen modelling this method, children's

used. to develop conceptual understanding before WNW%erWrM,E@

mowing onko the methods taught below. Note - 0 thousandths take away & thousandths
as part of caleulation, children are taught to
estimate and use rounding to check answers to
caleulations and. determine, the context of a

problem levels of accuracy

As with previows methods, children’s place malue

knomledge is reinforced through the modelling of this
method.




C.alculation PDL’LL% Yeour O
NC sbatement and gquidance CPA

Multiply a four - digit rumber by a one
digit number using the formal mwritten

Children mowe onto a less formal ahstract method Tu3e
mﬁﬂ\.Dd. D{ ITUJ.thPJJ.Ulth Children extend upon their understanding of fo help hridge the gap hebween a pictorial method and o y
o o ) : S T
It is important when multiplying by a one- digit inwui W%am gt g the formal wuritten method. i g Eu xb
number that children are secure in their place e i 1 PERE e [ 4':00 CL‘:EO
B S ms =T —te e e e ! .
i co [#dpoelapan ®. V,':. _—Z—L
nalue knowledge and. can apply this to the Ln this exomple. four groups of 7436 hawe heen e e o X oug Cux7009
method. If necessary, and to support conceptual — dramn. Children then use their addition skills to leee o2 e l::: '\:‘: |
understanding, refer to the concrete methods pnd the fofal. /53“”” RPmme de - |

CER |

gt

l
modelled for mulbiplying by a one- digit number TEE ) [ 7 ; u
in Year b Note - as part of caleulation, . :
children are taught to estimate and use

ke . : = ers Lo . mm‘i Children mowe onto a formal written sersion of this howener : 1 I.! 3 %_
determine, the context of a problem levels of the same place value hased corwersations are still had when
R s : - Children to understand mMJbPJJ ing a - digi
U& JDI\% Imllhpllmhﬂn tD In'“'lhpl% tNVD mmbﬂaifgmmmlahomw}udlmzmng}:i TJ’\L;;?;
o ~digid rmbera T e e s,
Children are firsk intro to mulbiplying by i adding fhese 1 geher. T - they furst multiplying igit by of ones.
O.tNVD‘dAgAt mumb.er Cwmmm Thmmnbzzsw’xmﬂummup&(ng}\i) Foﬁmmmmmﬁmmﬂwwwwmmmx&fm
understanding on a secure place malue 16 i multiplied by, 30 (hy rmubtiplying by 3 and then - e S S R '

understanding of multiplying by a one- digit multiplying by 10)
number. Note - .as part of calculation, children 16 i then multiplied by 3.
are taught to estimate and wse rounding to
check answers to calaulations and. determine, gmmﬁimmm ﬂi%p,;mmpbwh%

the context of a problem levels of accuracy ﬁmmgﬁmﬁzmz“mw“mmh%‘o

These two caleulations are then added together fo reach the final

AUNBWRI.




NC MWW

Diwvide numbers with up to four digits
by a one digit ruumber and interpret
remainders
Lt is important that children are secure
with their place malue understanding of
this method. Prior to moddlmg, the
formal method an abstract/pictorial
method should be .demonstrated. Note -
as part of caleulation, children are
i',au,ght to estimate .and wse roundﬁmg to
check answers to caleulations and
determine, the context of a problem levels

Of accuracy
Corwert bhetween mixed rumbers and
improper #rﬂdmon.&

Once children are secure with their conceptual
understanding of this method a less formal
ahstract method is infroduced and modelled

Axs shown in the bwo examples (right), informal
Jjoltings are used for each process of the
caleulation.

Children mowe into mriting remainders and
remainders as frochions. In this case there were 3
remainders out of a group of 7.

Fraction hars are first wsed fo develop conceptual
under ing.

3 and | /b represents 3 mhole hars and | /b of a
har mwhich is altogether 13 /5.

When conwerting improper fractions fo mixed
numbers, children recognise that it is .an improper
frackion and therefore Larger than one.

They begin drawing fifths and shading zight in.
One mhole bar is shaded and 3/5 of another bar is
shaded.

C.alculation Px)li,c;gr Yeour O

CPA

Finally. children mowne on to a

Jormal written method mwith out

the wse of jottings.

They con effectively discuss and explain the method with their wse of place malue knowledge.

Once conceptual understanding is developed, children mone on to a
more abstract approach. They understand that the mhole rumber
represents the whole number of hars 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 conwerfing from improper fo mixed numbers. Children know

how they are trying to find how many whole hars are shaded in and what

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



C.alculation Polioé Yeour O

Add_ m_d_ ﬁllbtrﬂ(i Prmm Wlﬂl Children recognise that in the two

examples that are shown the caleulation

denominators which arznxuliiplim can not he completed yet hecause the

denominators are not the same and

CPA

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

Children need to bhe secure in their therefore they are adding different slzed
ﬂdd;lh,on Ond &thrmn D% p’mm ﬂmﬂ;zumnwxﬂwﬁm mm%ﬁgﬂw&mw mﬁm;nmﬂmdmmm:m
. . cdl o denominator can he written as an the same as the same.
with the same denominator and mhy it is Ty i g

mportant ﬂ\at i:hz dmomr is /thz denominator. Rmmbymﬂwtmham”mdomtoﬂmdﬂwnumtori&alsodombo the rumerator
both are multiplied so that now hoth fractions hawve the same denominator. This can he

same hefore adding .or subtracding. Chuldren draw fractions hars to Y y—

represent and understand, this process. Onwce the denominators are the same., children can subbract.

MAMPIDPH {nadupmandnuuzd Children begin fo understand multiplying

proper and mixed rumber fractions by first

When children conceptually understand this process, they
mowe on to a more abstract method.

nrumbers de, a whole number using frachion bhars.
They understand that the size of the pieces never changes
In the first example, 3 hards are drawn each and therefore the denominator doesn't change. The number
representing & /7. of equal pieces increases by the malue they are mulbiplying bhy.

There are 6/7 shaded altogether. Therefore, the numerator is mulbiplied.

In the second example, mixed numbers are
inwestigated. Three hars are drawn to represent When mulbiplying mixed numbers, this is first corwverted
| [/ There are 15/5 shaded altogether. to an improper fraction and then the same method is

applied.




Auturmn &

Number and place
~alue
[Key] Read, mrite, order
and compare numbers fo
at least 1,000,000 and
determine the value of
AMM link - Unit | ( ns

Propi 1-3,5-7)
rearious

Measure
[Key] Measure and calculate the perimeter of composite
rectilinear shapes in em and m
[Key] Caleulate and compare the area of rectangles and
including using standard unts (em? and m?) and
estimate the area of irregular shapes.
FROM SPRING - Estimate molume and capacity.
AMM link - Unit 5 (lessons |-5)
And Unit |3 - (lessons [-4)

/subfrunh,on
[Key] Add .and subtract
rumhbers mentally
increasingly Larger
ruumbers.
RECAP hut no formal
methods
AMM Link - Unit &
(lessons |-5)

Multiplication and Division
[Key] Ldentify multiples and factors, including find all
factor pairs of a rumber and common factors of bwo
numbers.
Mulbiply and divide numbers mentally, dramwing upon
known facts
Mulbiply and divide whole numbers by |0, 100 .and 000
FROM SPRING - recognise and use square numbers and
cube numbers and the notation of the squared (*) and
cubed. (3).
FROM SPRING - [Key] solve problems inmolving
knomledge of factors and multiples. squares and cubes.
FROM SPRING - Know and use the vocabulary of prime
nwumbers, prime factors and composite (non- prime)
numbers
FROM SPRING - Establish whether a numhber up to 100 is
prime and recall prime numbers up to 19.
RECAP hut no formal methods
AMM link - Unit & (lessons |-8)

F ractions

Idenh@ name and mrite equinvalent fractions of a given frachion. represented visually
tenths and hundredths.

[Key] Read. mwrite, order and compare numbers mith up to three decimal places

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

numhber.

FROM SPRING - recognise mixed numbers and improper fractions and convert from one
fo the other and write mathematical statements greater than | as a mixed rumber [ /5 +

L/5=6/5 =115

FROM SUMMER [Key] Read and smrite decimal numbers as fractions.
AMM link - Unit 6 (lessons |-13)

C Lidatio.
Test week onee ok "
MW
Shape and Position

Know angles are measured in degrees; estimate and
compare acute, obtuse and reflex angles.

[Key] Draw given angles. and measure them in degrees.
Ldentifyy angles af a point and one whole turn (fotal 3607)
Ldentifyy angles af a point on a straight line and a burn
(kotal 1807)

Ldentifyy other multiples of A0

AMM link - Unit 7 (lessons |-8)

Stotistics [this unit
will be taught in week
7 due to less lessons

in other Autumn &

Aurvite]
[Key) complete. read and
interpret information in
el el
timetables.
AMM Link - Unit 3
(lessons 7-9)



Spring |

Spﬂ'ng 8l

Number .and place
~alue
[Key] Lnterpret negative
numbers in contet, count
formords and hackwards

with positive and negative

wmhole numbers, including
through zero

Count formard or
backwards in steps of
powers of 10 for any
given numhber up to
1,000,000

AMM link - Unit |4
(lesson I) rwot all convered
by AMM.

Consolidation
W22k

Addition and

Subtroction
FROM AUTUMN [Key] Add
and. subtract whole
numhbers with more than &
digits, waing formal
written methods.
Solve addition and.
subtraction multi- step
problems in context,
deciding mhich operations
and. methods to use and.
M
AMM link - Unit &
(lessons 6-9)

Fractions
Add and subtract
fractions with the dame
dernominator and
denominators that are
multiples of the same
Mmhz;‘.
AMM Llink - Unit 8
(lessons |-3)

Multiplication and Division

FROM AUTUMN Mulbiply numbers up to & digits by one
or two digite numbers using formal written method,
including long multiplication.

FROM AUTUMN Diwvide rumbers up to & digits by a one
digit number using the formal mritten method of short
diwision, inferpret remainders appropriately for the
conkext.

AMM link - Unit & (lessors 9-14) and Unit 14 (lesson &
& 3)

Shape and Position
Tdentify 3D shapes, including cubes and other cuboids,
from 3D representations
Use the properties of rectangles to deduce related facts
[Kz)zd D).,shn,guxﬁh bebtween rz,gulm M\dirrz,gulm ,Px)l%pm
bﬂﬁzdpnrmmm,g,abpuiwmlﬁidmmdmgibs
AMM link - Unit [& (lessons [-10)

Solve comparison, sum
and difference problems
using information
presented in a line graph
AMM link - Unit 3
(lessons |-14)

Measure
FROM AUTUMN [Key] Connert hebween different units of
metric measwre
Use all four operations to solve problems irwvoluing
MeAsUE
FROM SUMMER Understand the wse of approximate
units
AMM link - Unit [0 (lessons 3-8) mi,cdlw)\/znuih%
AMM.



Summer |

Summer &

Number .and place
~alue

Round any number up to
1,000,000 to the nearest
10, 100, 1000, 10,000,
100,000
Read Roman rumerals to
1000 (M) and recognise
years written In Roman
ruumerals
AMM link = Unit | ( ns
L, 8-10)

Measure
Solue problems involving
of fime
U,si,n,g all four operations
to solve pr,ohlm»s
inmolving measure
AMM link - Unit 10
{(lessons -3 & 9)

[Key] solve ,prpblzrmwhmh require knowing percentage
and decimal equivalents of %, %, 1/5, & /5, k- /5 and those
fractions with a denominator of a multiple of 10 or &5
[Key] Multiplication and division problems, including
scaling by simple fractions.and problems inmolving
simple rates.

Recognise the per cent symhbol (%) and understand that
per cent related to nmbuo{,pax‘i&wh}.mdmdmd
write percentages as a fraction mwith denominator |00
and. as a decimal

AMM link - Unit 8 (lessons b-130).

Consolidation
ek

Test week

Addition, Subtraction,

Multiplication and
Diwvision

Solve problems innolving

addition and. subtraction

and a combination of

meaning of the equals

g

AMM link - Unit [4
{lesson 5) rwot all conered
by AMM.

Statistics
FROM SPRING Construct
har charts where needed
wx)/s,smnwuu,s/subgﬂi&
AMM Link - Unit 3
(lessone 5 & 6) Unit 14
(lesson &) not all conered
by AMM

Shape and Position
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 rot
AMM link - Unit 9 (lessons [-9)

Fractions & Multiplication and Division
Solue problems involving numbers up to three decimal
Multiply and divide decimal numhers by 10, 100, 1000
AMM link - Unit 11 (lessons |-14)

Year 6 prep
AMM Link - Unit 14

(lessons 6-10)
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