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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.




Arc

A portion of 3
circumference of a circle

Eormuls
An algebraic expression
of a rule

Brackets
Symbols used ta
separate parts of a multi-
step calculation

Common Fraction
A fraction written
with 2 numerator and
denominator, separated by
& winoulum.

Compasses

A tool for creating
curved lines, arcs
and circles

(10 -2)x3 - 2k

Quadrant

One of four regions

into which a coordinates
grid is divided.

Circumference
The perimeter of
adrcle

Aline from one point Ones quuarter. o o common.
of the droumference of a Jraction. 1z %
drcle to the centre of the
drcle.

he poirt twhere o, VOcabulary
or more lines meet, is

where they intersect

1

————————— Nﬂ_ I'|
Thes s and \y axie intersect An SHprassan, “Ihlm = A line from one paint A group of 2-D shapes
ab poirk (000 hel ?Eeﬁra"i:ha:j'; of the dircumference of a which, when folded and %
ual in value an = . )
= expressian circle to another on the connected, forms 2 3-D
pres palyhedron.

B opposite side, passing
m through the cirde's centre. 4/

Tao identify factors

of @ given number.

18 le.nnn.-u:p.Lluulﬂ'd‘.-
qurcad.mtnl?'i' 10

/' twa or more parts of a
whole or group.

T can fackorise: 13 by looking

Bie Chart ok s, feckne pairs
& representation of @ lel2 =12
set of data where each Ay6 - 12 The agreed order to

complete operations in a
multi-steg eguation with

SEEMENT represents one

. ) Ik =12
group in proportion ta the

whole. Vertically multiple cperations.
Ocposite Angles (3 +h)xd -
Angles which are The: order of eperations
paositioned opposits to one dishobes thot the operation.
another when two lines wwithire Hhe. braeksts s
intersect.
INtErse eornplebed, firsh:
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C.alculation P,ol)u:,g, Yeaour 6
CPA

. P Children to understand. iplyi
Mulhplgnwnbu&wib{ourdxg;t&b% aa—wmm& %b’*mz
abNo—diJgit:uunbﬂszDn% merged. There are mulliplying by the rumber
of ones, multiplying by the number of tens and

n
Children base their conceptual understanding .on This can be scen in the exampls (right.
previous years. This can be reinforced prior to 736% fwwwbgho bgmxdhplymg
beginning teaching. Note - as park of %wm o b}é; 38 +)
caleulation., children are taught to estimate and — These wabues are then added fogether.
wse rounding to check answers to calculations Careful by ;mmﬁm%?
and determine, the context of a problem levels of — whole number is multiplied by 10 there s o
accuracy 0 in the ones column.
q A A q When introducing multiplying a decimal number

Multiply a one-digit ruumber mwith & iy o dihmembar. el mathod vt fnet
decimal places by a one- digit numhber  inireduces.

When introducing mulkiplying decimals that T b sz (sl B v ol 8 T s s

Children mowe onto the formal written method by understanding
that they first multiply their & - digit number by the number of

LONeA.

Following their discussions from the previows method. a O is placed
in the ones column before continuing mulbiplying by the tens.

These two caleulations are then added together to reach the final

AUNVEBWRT .

Children mone onto a formal written sersion of this
howener the same place malue based conversations are
still have. E g. 3 lots of & hundredths equals 12
hundredths - place & in the hundredths column and

children are secure in their place value drawn in. It is then established that there are 12 carry the | tenth ower and &0 on.
) hundredths which make | tenth and & hundredths
krowledge. Note - as part of caleulation, e e —————

children are taught to estimate and use
i ) There are now &3 tenths which make & ones and
rounding to check answers to calculations and 2 tenthe and 20 3 fenthe are carried over. This

determine, the context of a problem levels of Gines 8 A3 as an answer.
ACCUrAUCl,




C.alculation P,ol)u:,g, Yeaour 6

NC MWW

Diwide numbers up to four-digit by a
two - digit number using long division
writing remainders as whole rnumbers,
fractions or rounding
Time is spent to discuss the method used.
Children understand. the place value
implications of the method being taught. Note -
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

Use muritten dinvision in cases where the
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 accuracy

CPA

As o pre- curser fo tzadqimglongdwiﬁwndﬂildrmambaughtarwugzogmzﬂwdﬁtoa&nd
the first ten multiplies of a bwo- digit number.
Children look at the relationship hebween how the first fen

in the ones column end the same as the first fen
multiplies of the bwo-digit number.
Children are encouraged as much as possible to find these
Jirst ten mulbiples mentally. Homwener, mhere this is nok possible
informal jottings are used.
When dividing by a two digit number, children first Look in
the thousands column. How many groups of 56 can you get
out of 67 The answer is 0 g0 O groups written ot the fop.
Children then mowne along - how many groups of 56 can I get out of 687 The answer is | o0
| group is mritten and the top and then faken away underneath leaving 13
Children can not take any groups of 56 from |2 and therefore the 3 from the tens column is
hought down. How many groups of 56 can me get from 1237 The answer is &. Two groups are
written at the top and then baken awoy underneath leaving I1.
We can not get any groups of 56 from Il so we bring down the &. How many groups of 56 can
we get from 1137 The answer is &. & groups are written at the tip and take away underneath leaving
no remainders.

Children hegin sriting the first fen multiplies. Although children are encouraged to do this mentally
as possible joltings can he used to support this.

Using the long division taught children then
interpref the remainder fo fit the context that they howe.
When interpreting the remainder as o frachion. children
Look at how many are left out of the group they mere
trying to make.

In this example there were 5 left out of a group of 56.

Children then follow the same division rules as previously demonstrated.

In order to write the remainder as a decimal children place a decimal point as a O as a place holder
in the tenths columan.

This O can he then hought down to form part of the calculation - no groups of 56 can be taken amway from
50 &0 another O is placed as .a place holder in the hundredths column. This O can then he hought down.

Eight groups of 56 can he taken away from 500. Groups mritten at the top and taken away at the hottom.
Children complete this process up to two decimal places.




C.alculation P,ol)u:,g, Yeaour 6

NC MWW

mixed rumbers) with different
denominators
pictorial methods from previouws year may be
used to support conceptual understanding.

Muli‘LpJJ& pars ;o,df. proper {nad’uon,&

Diwvide proper fractions by a whole
ruumber

When caleulating with mixed numbers. these are
corwerted into improper [ractions first.

Children mwill recognise that they can not add the fractions

straight owmoy as the denominators are not the same nor
are the denominators multiples of each other.

Children find the lowest common multiple. If confident.
children do not need to mrite this step fo find the lomwest

Using this children conwert so that the denominators are
the same and. then use this to add.

Children understand the multiplication as finding a
frackion of anocther fradion. As szen in the example
[/ of 173 (I /4 x| /3).

Children bhegin draming a fraction har of their starting
fraction. In this case | /3, as they are finding | /& of /3.

They then share zach third in quarters and shade in |
as they want | /4. Resulbing in [ /13.

This example is extended (right) swhere children are now
finding & /5 of each of the & /7 that they hane heen
shaded.

Children use fraction hars to represent division of
fractions. They draw the fraction they are starting mith
05 shown in orange.

They then split 2ach equal piece into the divisor. We
would receine one of each of the new pieces.

In the first example we would receinve | out of now
20 equal pieces.

In the second example, we would receive | piece from
each of the thirds me started with. This mould give out

2 out of now 9 equal pleces.

CPA

Children mwill recognise that they can not subtract the fractions

straight away as the denominators are not the same nor are the
denominators multiples of each other.

Children find the lomwest common multiple. If confident, children
do not need to mrite this sfep to find the lowest common multiple.
Using this children corwert s that the denominators are the same
and. then use this to subtroct.

Children mowe on fo an abstract approach.

Using the understanding gained from the pictorial method,
children mulkiply to the numerators and denominator

Yo anemwer the mulbiplication.

Children mowe on to not using a pictorial method and
understand that when dividing the numerator stays the same
as we will stll receinve the same number of equal pieces.

We multiply the denominator as the size of those pieces gets
.Smﬂllﬂ'.



C.alculation P,Ol)lbg, Yeaour 6

NC statement and guidance CPA

Il . f t' Children begin by using a har fo understand that Children mone on to not using the percentage bar
SDJNR’ PJ'D DlN 9 there is 100% in o whole. Using this they find 10% wor the percentages square as o representation.
caleulation of percentages ozinwmmwwwﬂagmogoﬂwmumpm

0 .

When finding and using |% children hegin to

underskand this by wsing a hundreds square.

Wiith each square representing 17%.

Children begin finding 1% and then mowe onto

using |% to find other percentages.




Autumn &

Previous

Shape and Position
[Key] Compare and
lassify geometric shapes
based on their properties
and sizes and fund
unkrown angles in aruy
triangles. quadrilaterals
and regular polygons.
[Key] recognise angles

where they meet at a point.

are on a straight line, or
wertically opposite and
find missing angles
AMM Llink - Unit 5
(lessons |-5)

Number and Place
V.alue

[Key] Read, mrite, order
and compare numbers fo
10,000,000 and determine
the value of each digit.
[Key] Solve number and
practical problems that
irwolve large rumbers,
rounding and negative
rumhbers
AMM link - Unit | ( ns
|-&) not all conered by
AMM

Test week

Multiplication and Division

[Key] Solve addition and subtraction mulbi- step problems in context, deciding mhich
operations and methods to use and shiy

[Key] Perform mental caleulations including with mixed operations and large numbers
[Key] Divide numbers up to & digits by a two-digit number using the formal miritken
method. of short division where appropriate, inferpreting according fo the content

FROM SPRING Muulkiply mulbi- digit numbers up fo & digits by a two-digit whole number

using the formal written method of Long multiplication
AMM link - Unit | (lessons 6-9)

And Unit & (lessons 5-13)

Statistics
Interpret and construct pie
and. uwse them to solwe
problems
Caleulate and inferpret the
Mean OA QN aNerage
AMM Link - Unit 9
(lessons 5-10)

Ratio
[Key) Solve problems innvolving the caleulation of
percentages and use the use of perceniages for
comparison
FROM SPRING Understand the relative size of two
Wﬁhmwh@rznd;s&mgmﬂuﬂsmnbz{fomdb)&wsmg
infeger n and divislon facks
FROM SPRING Solve problems inwolving similar shapes
where the scale factor is known or can he found
AMM link - Unit 9 (lessons |-4)
And Unit 10 (lessons [-4)

IWWNWD%MLWMWAWME three
decimal places and mulbiply and divide numbers 10, 100
and 1000 giving answers up to three decimal places

Use common factors to simplify fractions; wse common
mulbiplies to express fractions in the same denomination
Compare and order fractions including fractions greater
than |

[Key] Recall and wse equinvalences hetween simple
contexts

FROM SPRING [Key] Associate a fraction mwith division
and caleulate decimal fraction equivalents for a simple
frackion

AMM link - Unit & (lessons [-3)

And Unit & (lessons [-7)

Not .all convered by AMM

Measuwre
FROM SPRING Recognise mhen it is possible fo use
formulae for area and volume of shapes
FROM SPRING Recognise that shapes mwith the same areas
can hove different perimeters and vice versa.
FROM SPRING Caleulate the area of parallelograms and
tr,
FROM SPRING Begin fo conwert hetween miles and
kilometres
AMM link - Unit 8 (1-8)
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Spring |

Sp,ring 8l

Number and Place
V.alue
Use negative numhers in
contexdt, and calculate

OCIOAA 12250
Round any whole number
to a required degree of
AU,

AMM Link - not conered by
AMM no Link

F ractions
FROM AUTUMN [Key]
M)ulh‘,pi% ,smbplz palrs ,o,tﬁ
proper fractions wriking
the answers n its &m,plz/st
form
FROM AUTUMN [Key]
Divide. proper frachions h)é
whole numbers
AMM Link - Unit 7
(lessons | -14-)

Multiplication and Division
Ldentify common factors, common multiplies and prime
numhers

FROM AUTUMN [Key] Use their knomwledge of the order of
operations to carry out caleulations involving the four
Loperations

FROM AUTUMN [Key] Solve problems involving addition,
subtraction, multiplication and diwvision.

Use estimation to check answers to calculation sand
determine, the context of a problem an appropriate degree
of accur

Divide numbers up o & digits by a two-digit numhber
wsing the formal mritten method of short division where
appropriale, interpreting according to the context
Multiply multi- digit numbers up to & digite by a two-
digit whole number using the formal mritten method of
Long multiplication

AMM link - Unit & (lessons 3-4)

And Unit 3 (lessons |-3)

Not all convered. J:uy, AMM

Measuwre
FROM AUTUMN C.aleulate, estimate and compare solume
of cubes and cuhoids using standard units
FROM AUTUMN [Key] Use, read, mrite and conwert
hetween standard units, corwerking measwrements of
lm,g,ﬂ'x’ IMASE, Nolu;nzmdﬁ;ﬂz{n)maﬁmﬂﬂuwﬂio#
WEO_WWMOHANMNUM (u,sm,g,dw,mal
nolation fo up fo three dwmﬂiplﬂu/s)
FROM AUTUMN [Key] solve prohlems inaoluing
caleulation and conmersion of uniks of measwre (u,sm,g,
AMM link - Unit 8 (9-15)

F ractions
[Key] Add and Subtract
fractions with different
denominators and
numhers, using the
coneept of equinalent
fractions
FROM AUTUMN [Key]
Mulbiply one- digit
numhbers with up to bwo
decimal places by a mwhole
number
[Key] wse written dinision
methods in cases where
the answer has up fo bwo
AMM Link - Unit &
(lessons 8-9) not.all
convered by AMM

Test week

Shape and Position
FROM AUTUMN DRAW &D shapes using given dimension
Recognise, describe and huild simple 3D shapes including
making nebs
Describe positions on the full coordinate grid (all four
quadrants)
Draw and translate simple shapes on the coordinate plane
and reflect them in the axes
Tlustrate and name parts of circles incuding radius
diameter and circumference and know that the diameter is
twice the radius
AMM link - Unit 6 (lessons [-10)

Ratio
Solve ,Pnoblmus WolA/m,g
the relative size of bwo
guantities where mleslng
walugs can be found by
nmlbplimhon and
Ainision ,‘ﬁa,ci/s
Solve ,Pnoblmus WolA/m,g
grouping using knowledge
AMM Link - Unit 10 (5-9)

Ao
[Ku&] Use /sun,plz {x)rrrmlaz
[Klaé,] Find palrs ,o,tﬁ
numbers that satisfy an
equation with bwo
AUNROWNS.
Generate and describe
Linear number sequences

AMM lLink - Unit 3
(lessans &-8)



T Tk T Werkd (Werk3  IWerkl  IWerkS  |Wedk6  |Wek? | Wedh®

Summer |

Summer &

Renvision hased on Qap anab?ysus

Multiplication and
Division

Revisit areas that have
and. projects id needed) -
gap ,q,n,q,bzusbs {ﬁr,om
previous fests To drive this
AMM link - not convered by
AMM no Link

Fractions
Rewmisit areas that have
heen premviouwsly taught
and. projects Ld needed) -
gap analysis from
previous fests o Adrive this
AMM Link - not conered by
AMM no link

Measure
Revisit areas that have
heen previously taught
and. projects 1d needed) -
gap analysis from
previous fests o drive this
AMM link - not convered by
AMM no Link

Shape and Position
Rewmisit areas that have
heen premviouwsly taught
and. projects id needed) -
gap analysis from
previous fests o Adrive this
AMM Link - not convered by
AMM no Link

KS& SATS
Week

Statistics
Rewvisit areas that have
been previouwsly taught
and. projects id needed) -
gap analysis from
previous tests to drive this
AMM link - not convered by
AMM no Link

Number and Place
V.alue

Rewvisit areas that have
heen previously taught
(through irwestigations
and projects id needed) -
gap analysis from
previous tests to drive this
AMM Link - not convered by
AMM no link

Algebra
Rewvisit areas that have
heen previowsly taught
and projects id needed) -
gap analysis from
previous fests o Adrinve this
AMM Link - not conered by
AMM o link

Rewvisit areas that have
been previowsly taught
and projects id needed) -
gap analysis from
previous fests o drive this
AMM link - not convered by
AMM no link

Year 7 Prep
Rewisit.and apply hased
on gaps in learning
AMM Link - not convered by
AMM
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