Year 6 guidance

Ready-to-progress criteria

Year § conceptual Yoar § ready-to- Key stage 3 applications
prerequesite progress criteria
Undersliand the relatonship ENPV=1 Understand the | Understand and use place

bebwean poaers af 10 fram 1
hundredth to 1,000 in terms of
groupng and exchange [for
example, 1= egual ta 10
t=nths) and in t=rms of scaling
(for example, 1 = len imes e
size al 1 tenth).

relatiar=hip betae=n
pawers of 10 from

1 hundredth o 10
millicn, and us#= (ki o
malke a given number
10, 100, 1,000, 1 tenth,
1 hundredth or 1
thousandth limes the
size (multiply and divide
by 10, 100 and 1,000)

value for desamals,
measures, and inb=gers af
any sire.

Inferpret and compans
numbers in =tandard form
A1 = & <10, wherenis
a posilive of negalive
nleger or Zeno.

Recognise the place value of
each digit in rumbers with
units from thousands o
hundredths and compose and
decompase these numbers
u=ng standard and non-
standard partilioning.

BNPV=2 Recognise the
place value of each digit
in numbears ug o 10
milion, induding
decimal fracions, and
compose and
decompase numbers up
ta 10 milion usng
standard ard none

standard partiioning.

Understand and wse place
value for deamals,
measures, and nbegens af
any side.

Order positive and negative
nlegers, deamals, and
fractions.

Liz= a calculsior and other
lechnologies 0 calculate
resulbs accurately and then

inlerpret them appropriabely.

Reason aboul e location of
riumbers betseen 0001 and
0 000 i (e linear numiber

sysh=m.

Round whole numbers o e
reares! mulliple of 1,000, 100
or 10, as appropriabe.

Round decimal fracticns o dhe
reeares] whole rumbes ar
reeares] mulliple of 0.01

BN PY=3 Keason aboul
the locabion of any
rumber up to 10 millkan,
induding decimal
fraction=, in the near
rumber sysiem, and
round numbers, as
appropriale, including in
comn el

Order positive and negative
nlegers, deamals, and
ractions; use the number
ine as a model for ordering
of the real numbers; use the
symbols =, #, <, > 5 &
Round numbeans and
measures o an appropiale
degree of accuracy (for
exampls, o a number of
decimal places or significan
figures).

Use approsamation theough
rounding o estimate
armwers ard calkoulats
possible resulting ermons
expressed wmng ineguality
nolalion a< x5 b




Year § conceptual
prerequesite

Yoar 6 ready-o-
progress criteria

Key stage 3 applications

Diwicdes 1000, 100 and 1 mlo 2,
4, 5 and 10 =qual parts, and
read scaksinumber ires with
2. 4, 5and 10 equal parts.

ENPV=4 Divide poraers
of 10, fram 1 hundredih
b3 10 milicn, mo 2,4, 5
and 10 equal parts, and
read scakesinumber
lines with labelled
infervals divided inlo 2,
4, 5 and 10 egual paris.

Lz siandard unils of mass,
k=ngth, time, money, and
other measures, ncludng
with decimal guaniities.
Constuc] and inl=mimel
appropriate tables, charts,

ard diagrams.

Be fluent in all key stage 2
sdditive and mulipbcalive

BASMD=1 Undemstand
thal 2 numbers can ba

Undemstand Sal a
multiplicative relabonship

rumber facts (see Appendix: | related additively or betwemen 2 quanlities can be
npumber facts fuancy mulliplicatreely, and expressed as a rafo or a
Owerviow quantify additive and fraction.
| @nd caleul ation. :;m:: Express 1 quanity as a

: : - raction of ancer, where
inchsiing aopiying o ((multiplicalie | e frackon is less than 1

. relationships restnicted | and greater than 1.

understanding of the imverss b multiplication by a
relationship betwesn addilion P A—— Interpret mathematical
and sublraclicn, and b= refationships both
commutative property of algebraically and
addition. geametrically.
Manpulate multpbcalive Interpret when the strucherme
equalions, induding applying of a numerical problem
understanding of the imerss resguiires ackdi live,
refatian=hig bebaesn multiplicative or proportional
mulliplication and division, and reasoning.
the commutative property af
multi pli cation.
Make= a given number (up Lo BEASMO-1 Us= a given | Recognise and use
8,898 ncluding decmal addifve or mullipicative | relationships between

fractions) 10, 100, 1 tenth or 1
hundredth Smes the size
{multiply and divide by 10 and
100}

Apply place.value knowledge
lo known additive and
il i pli cative rumbesr facts
(scaling Tacts by 10, 100, 1
tenth or 1 hundredth).
Manipulate additee equations.

Manipulate multpbcalive
equations.

calculation to derive or
complele a relalesd
calculabion, using
arithmelic properties,
inverss relationships,
and place-value
understanding.

operations induding inverss
Dperabons.

Lkse slgebra o generalos
thee sbructure ol anthimelic,

including o formulabe
malhematical redationships.
Understand and use
standard mathematizal
formulae; reamange
formulas o change e
subpecl




Year § conceptual Yeoar & ready-o- Key stage 3 applications
prerequesite progress criteria
Recal multiplicalicn and EASMD-] Scive Utz ratio nolation, ncluding
drvsion Tacts up Lo problems imolving ratio | reduction 1o simplest fomm.
12 = 12. relatiarships. Dividie & given guanlily ino
Apply placevalue knowledge 2 parts in a given par:pad
o known additive and of parl:whole rato; express
multiplicative number facts. the division of a quaniity inlo
2 parts as a ralio.
Be fluert in all k=y stage 2 GASMD—4 Sobve Reduce a grven inear
additive and multpbcalive problems with 2 equation in bao variables 1o
rumber facts and calaulation. | unknowns. the standard farm
Manipulate additive equalions. ¥ =mu & rl:_fmhm;ﬂ
. . mnierprel gradesnis 3
Han;!-uhu'le multpbcative inleecepts of graphs of such
equalions. Inear aguatons
Find a fraction |:|Ta-:|mr|'h1}'. mr-;dl‘:lr ngmi:dlﬁl dind
alge bramcally.
Lz linear and quadratc
graphs fo estimale values of
¥ Tor given values of x and
vice versa and to find
approzimate solutions of
simultaneous linear
equations.
Recal multiplication and EF=1 Recognise when | Use the concepls and
division Tacls up o fractions can be vacabulary af pime

12=12.

Find factiors and multiples ol
pasilive whale numbers,
including common faciors and
common mulliples.

Find equivalent fractions and
understand $hal they have the
same value and the same
pasilion in Fie near number

system.

simplified, and use
common facioes o
simplity fractions.

numbers, factors {or
divisors), mulliples, common
faciors, common mulliples,
highest comman factar,
awemst comman multple,
prime Taciorisation,
ncluding using produwct
notation and the unigue
factormation propesty.
Simplity and manipulale
algebraic &xpressons by
taking out common factors.




Year § conceptual
prerequesite

Yoar & ready-to-
progress criteria

Key stage 3 applications

Eecal multiplicalion and
division Tacts up ba

12 12.

Find factiors and multiples af
pasilive whale numbers.
Find equivalent fractions.

Eeason aboul the locabon al
fractions and mixed numbers
in the linear number system.

GF=2 Express fractons
ina Gomemon
denominaton and us=
this 10 compans
fraction= thal are simelar
in walue.

Order positive and negalive
nisgers, deamals and
fractions.

U= the 4 operations,
ncluding formal wntten
methad=, applied 1o
niesgers, deamals, proper
and improper fractions, and
mexesd numbers, all batk

positve and negative.

Uze and inl=rprel algebraic
notation, mchdmg
abinplaceol a+ b
coeflicients wnll=n as
ractions rather $han as
de=comals.

Reason aboul the locabon of

fractions and mixed numbers
in the linear number system.

Find equivalent fractions.

EF =3 Compare racthons
with different
denominators, incuding
fractions grealer than 1,
Ly reasoning, and
chaooss bebwes=n
reasoning and commaon
denominatan as a
comparmson strategy.

Order positive and negalive
niesgers, deamals, and
ractions; use the number
e as a model for ordering
of the real numbers: use the

symbols =, 2, <. > < =

Find the perimeler of regular
and regular polygons.
Compare angles, sslimale and
measure angles in degrees )
and draw angles of a given
SiZe.

Compare areas and calculale
the area of rectangles

(including =quanes] u=ng
standard units.

&5=1 Draw, compose,
and decompose shapes
according o geen
properies, induding
dimensions, angles and
ae=a, and solve related
problems.

Craw =hapes and sobve
mare complex peomelry
problems (==& Mathematics
programmes of study: key
stage 3 - Geomedry and
MeEasnes).




ENPV-1 Powers of 10

Undersiand the relatonship betwesn powers af 10 from 1 hundredth to 10 mellion, and
use this 1o make a given number 10, 100, 1,000, 1 tenth, 1 hundredth ar 1 thousand
limes the sire (mulliply and divide by 10, 100 and 1,0040).

6NPY-1 Teaching guidance

An understanding of the relationship between the powers of 10 prepan=s pupils Tor
working wath much larger or smaller rumbers al key stage 3, when they will l=arn o read

and wrile numbers in standard form (for example, Ei-III.'IIHl.EI'I:I'.'I--Hs-'II'.'I-E].

Pupils nesd to know that what they leaml in year 3 and year £ aboul the relalionship
betwesn 10, 100 and 1,000 {see INPY=1 and 4MPY-] ), and in year § about the
refationship betwesn 1, 0.1 and 0.01 {SNPY=1) extends through e number system. By
the end of year 8, pupils should have a cobesive undersianding ol the whole place-value
system, from decimal fractions $hrough 1o T=dagt numbers.

Pupils need to be able lo read and wite aumbers fram 1 hundredth 10 10 mallian, weitten
in digits, beginning with the powers or 10, a5 shown below, and should understand ihe
refationships betwesn these powers al 10

d. 01 on= hundredih
a. 1 one lenth

1 one
1d ten
100 on& hundred
1,000 one thousand
10, 000Q ten thousand
100, 0D one hundred thaousand
1.000, 0040 one million
10,000, 000 ten million

Pupils shauld know thal sach power of 10 is squal io 1 group of 10 of the next smallest
pavwer of 10, for example 1 million is egual o 10 hundred thousands.

= '\'i. = "-_.
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Fegura 206: 1an 100, -yt place-vake COUnErs in & Ml s



Language focus
“10 hundred-thou=sands is equal 1o 1 milion.”

Pupils should also understand this relationship in terms of scaling by 10 or one-lenth.

Language focus
1,000,000 = 10 times the size of 100,000.7

“100.000 = one-tenth times the size of 1,000,000

Pupils must also understand the relationships between non-adjacent powers ol 10 up to
a scaling by 1,000 or 1 thousandth {or grouping of up 1o 1,000 of a given power).

Language focus
“10 thousands is equal to 10,0007
10,000 = 10 times the size aof 1,000.7

“1.000 is one=lenth limes the size of 10,0007

Pupils must also be able o write mulliples of these powers af 10, including when there
are mare fian 10 of given powes af 10, for sample, 18 hundred thousands is wrilten as
1,800,000. Pupils should be able o restabe the quanlity in the appropriabe power of 10,
for example 18 hundred thousands is equal 1o 1 milion 8 hundred housand.

Once pupils understand the relationships between powers of ten, they should exiend this
o other numbers in the Gatlegno char. They must be able o identify the number that is
10, 100, 1,000, 1 tenth, 1 hundredth ar 1 thousand®h Gmes the size of a given number,
and assocaie this with mulliplying or drwiding by 10, 100 and 1,.000. This will prepare
pupils far multiplying by decamals in key stage 5, when fey will leam, for example, thal
dividing by 100 is equivalent o mulliplying by 0.01.
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Figura 207: using tha Gatisgno chart o multiply and divids by 100
Language focus
50,000 = 100 limes the sr= of 5007
“500 multiplied by 100 i equal b 50.000."

=200 is one-hundredth Bmes the size of 50,000.
“20,000 draded by 100 is squal 1o 500.7

Pupils should recognise the inverss relationship betwesn, for example making a number
100 times the size, and relumng 1o e onginal number by making it one-lundredth Smes
the size.

Ths understanding =hould then be exiended to mulliplicative calculations thal involve
rrimbers with mare fan one significant digil, extending what pugils leamt in BMD-1
aboul multiphing and dending by 10 and 100

1,659 100 = 165900 165,900 100 = 1658

2115610 = 211560 211560 -10=21156
47 1=1000 =47.100 47,100 -1000 =47.1

Pupils can use the Gaflegno chan for supporl Tiroughoud thes aitenon, but by e end of
year B they must be able 10 calculale withoul il



6NPY-1 Example assessment questions

1.

Complels the senlences.

a. 500 made 1,000 times the size i

b. 0.7 made 100 limes the sie is )
£ BOD000 made 10 imes the size

d. 4,000,000 made one-lbhausandth imes the =2 =
e, B 000 mads one-hundredih times b size =
f. 3made cre-lenth imes the sz =

The distance from London to Brisiol is about 170km. The distance from Londan to
Sydney, Australia s about 100 Smes as far. Approximately how far i it from London

to Sydney?

A newborn elephant weighs about 150kg. A newborn kitten weighs about 150g. How
many limes the mass of a newbarn kitken is a newborn elephant?

. Walid has a place-value charl and three counters. He has represented the number

1. 110,000.

Hikon TEoranandn Thraey
s s 18 13 | e | 18 | 13

oas s
a. Find 2 diflerenl numbsers thal Walid could make =0 hatl 1 number i one-bundredib

times the size of the other number.

b. Fund 2 differsni numbers thal Wald could makes o & al 1 number is 1,000 mes
the size al the otfer number.

Fill in the missing numbers.

w10 « 10
- —

] 1 E
— =

P L] + 10



ok [ 1] =100

—h o
129 G, B0
— —
¥ 1040 #1100
« 1, 00 = 1,000
—+ —»
145 2 870,000
4 —
#1000 #1000
6. Use the loliowing bo caomplele the equalions:
w10 w100 1000 +10 +100 +1000

Use aach temrm anly once.

43 I—E.d-'fl 3169 = 3168000 ald =5, 150

zre M |=z7.6104 Eﬁ.IIIE-EI-E 12'.r|:_42mn

ENPY=2 Place value in numbers up to 10,000,000

Recognise the place value of sach digit in numbers up o 10 million, including decimal
fractions, and compose and decompose numbers up 1o 10 millon using standand and
rarsstandard partiioning.

6NPY-2 Teaching guidance

Pupils must be able lo read and wrile numbers up o 10,000,000, induding deamal
fractions. Pupils should be able o u=e a separator (such as 3 comma) every third digil
from e decmal separaior o help read and write numbers. Pupils must be able to copy
rumbers. from calculastor desplays, inserling thousands separators and deamal points
correcly. This will prepare them for secondary school, where pupils will be expecied 1o
kraw how 1o use calculaions.

Pupils need ta be able o identify the place valie of each digil in a number.



Language focus
“In&T000.4...

= lhe G represents 6 len-thousands; the value of fe & = 60,000

= the T represents T thousands; the value of the T s 7,000
= lhed represents 4 lenths; the value of the 4 s 0.4°

Pupils must be able to combine urits from mallions {0 hundredths 1o compose numbers,
and partiion numbers inlo these units, and =alve rdaled addition and sublraction
calculalions. Pupils need o expenence variation in the order of presentation of the units,
s0 thal they understand, for example, tat 5,034,000.2 s equal o 4,000 + 30,000 « 0.2 +
5,000,000. Pupis should be able o represent a given number in different ways, including
usng placesvalue counlens and Galtegno charts, and write rumbers shown using fess
representations.

Pupils shauld then hawve sufficient understanding of the composition of large numbers o
compare and order them by sias.

Pupils alzo need o be able o solve problems redating 1o subtraclion of any single place-
value parl from a number, for example:

381920 -800 =

ssts20-[ - sansao

Az wel as being able o padition numbers in the ‘slandard’ way {inta individual place-
value units), pupils must al=o be able 1o parition Pumbers i ‘non=slandard’ ways, and
carry oul redaled addition and sublrachion caloculations, for example:

018.32 + 30 = 548 32
351920 = 60,000 = 321920

Pupils can inialy use place-value counters for suppart with this type of partiioning and
calculation, but by ®ie end of year B must b= able 1o partition and calculate withoul them.



o6NPV-2 Example assessment questions

1. Whal is the vakie of the digit 5 in each of fess numbers?
120,541

5,878, 23

1,587 800

851,920

. 805,385

f. 2120 80850

g. B.002 345

h. 701,003.15

2. Wiite a spven=digit number that includes the digil & once, whers the digit has a
value afl:

a. B milkon
b. B thousand
c. B hundred
d. B0 thousand
3. Fillin the missing symboels (< or »).
7142204 ) 7,124,204 9,000 {_} 600,000

F e

e n

090, 100 ) 800,100 1,300,610 ) 140,017

580,840} 1010222
4, Pul iess rumbers in order from smallest 1o kangest.
8102 304 8021 403 B3 0 B0435 021



6NPV=3 Numbers up to 10 million in the linsar numbear system

Reason aboul the locaton of any number up 1o 10 mallion, including decimal fractions, in
the linear number system, and round numbers, as approprate, including in conlexts.

6NPY-3 Teaching guidance

Pupils have already leaml about the location of whole numbers with up to £ digits in the
linear number system (1NPY=2, 3HNPV=-2, JNPV=-1 and 4HPYV=-3 | and aboul the
location of decimal fraclions with up 1o 2 decimal places between whole numbers in the
linear number system (BNPV=1]. Pupils must now exend their understanding 1o larger
rrimbers.

Pupils nead ta be able o identify or place numbers with up o 7 digits on marked number
lines with a variety of scales, Tor example placng 12,500 on a 12,000 o 13,000 number
line, and an a 100000 o 30,000 number line.

12,500

| |
12,000 13,000

Figure 202 placing 12,500 on & 12,000 te 13,000 number line sarked, but net labelied,
in multiples of 100

12,500

!

| |
10,000 FUREAE

Figure 20, placing 12,500 &n a 10,000 8o 20,000 number line sarked, bul net labesed,
i muplas of 1,000

Pupils need ta be able lo estimate the value or pasition of numbers on unmarked or
partially marked numbers lines, using appropriabe proporSonal reasoning.

1

| |
&0,000 100,000

Figura 210 astimating the positees of 85,080 on afn usssarked 50000 bo 100000 siumbes lie



In the example below, pupils should reason: “a must be about 875,000 because il is
ahouil halfway between the midpoint of the rumber line, whech is 850,000, and 900,000

a
|

| |
800,000 S00,000
Figure 211 sdantifying 875,000 on a 30000 10 S30,000 number ling sarked only with a sddpaint

Pupils should understand that, io estmate the positon ol a number with more significant
digits on a large-value number line, they must atlend to the l=ading digils and can ignore
values in the smaller place-value positions. For example, when estimabing e posston of
6,192,012 on a 5,100,000 to 5,200,000 rumber ine they only need to attend o the first 4
digits.

Pupils must also be able o round numbers in preparation for key stage 3, when ey wall
leam ta round numbers o a given number of significant figures or deamal places. They
have already leaml o round numbers with up 1o 4 digits o the nearest mulple of 1,000,
100 and 10, and to round decimal fraclions o the neanest whole rumbes or multiple of
0.1. Mow pupils should extend this io larger numbers. They must also kearn that rumbers
are rounded for the purpose af elminaling an unnecessary evel of detal They must
understand $hat rounding is a method of approximalting, and that rounded rumbess can
be used 1o give estimated values including estimalted answers 1o calcul ations.

Pupils should only be asked 1o round rumbers 1o a uselul and appropnale level for
example, rounding T-digil rumbers 1o the nearest 1 milkon o 100,000, and G=digit
rumbers io e nearest 100,000 or 10,000, Pupils may use a rumber line for support, bul
by the end of year 8, they need io be able 10 round numbens without a number line. As
with previous year groups (JMPY=3  4NPV=3 and SNFV=3), pupils should first leam 1o
identify the previous and nexl given multiple of a power of 10, bedore dentifying the
closes! of these values. In e examples below, for 5,192,012, pupils must be able ta
identify the previous and nexl multiples of 1 million and 100,000, and round 1o the
neares] of each.

5182012

v
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a 1,000,000 2 D00 (00 3,000,000 4,000,000 5 000000 £000,000 T 000 (N0 8000000 5000,000 10,000 [
Figura 212 using & nusbar g 10 idenlily the gravicus and nest multipla of 1 sillion




5192012
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S D00 000 5, 10000 S 00 000 8300000 5400000 4§ 507000 5800000 5 0 ] 5800000 5 S0 000 E000 000
Figura 213 usdng a numbes line B Rentily e pravious and necd melipk of 100000

Language focus
“The previous mulliple of 1 millon = 5 million. The next multiple af 1 mellion s
B mallian.™

“The previous multiphe of 100,000 is 5,100,000, The next multiple of 100,000 is
5.200,000.7

previous
ruiliple of
1,000,000

<5192.012 <
| e

Fogura 214 identifysng e saaresl mulliple of 1 millon and tha nearest suliphs of 100,000

Language focus

“The dosest multiple af 1 million is 5 milkon.™
“5,182,012 rounded o the nearsst milion is & milkon.”™

“The dosest multiple af 100,000 s 5,200,000.
5,192,012 rmunded o the nearest 100,000 is 5, 200, 000."

Pupils shauld explore $he differsnt reasons for rounding numbers in a vanety of contexts,
such as the use of approximate values in headlines, and using rounded values for




estimaies. They should discuss why a headline, for sxample, might use a roundsd value,
and when precise figures are needed.

Finaly, punils should also be able o count forwards and backwards, and compete
rumber ssquences, in steps of powers of 10 (1, 10, 100, 1,000, 10,000 and 100,000).
Pay parlicular allention to counting aver ‘boundaries, for sxample:

« 21000000 2000000 1,500,000
= 578,500 479,500 &80,500

6NPY-3 Example assessment questions
1. Show roughly when= each ol thess numbers s located on the number line below.
2,783 450 7,000,500 6, 250,00 B, 192,082 a8 000

! ! L ! L ! ! L ! i
b IO R0 1O0mEed A0pDEN SO0 0D SO00G3] TN EBOME 90000 1EaE

2. Estimate the values of a, b, ¢ and d.

L] ble q

I | T T T T T T — T T
Lo Bed AoBIO0D 33D MO 1000 DSO0E DA ERd A PEI D00 3 EGED0D O SppU) o D00 )

3. For =ach number:
#  wirile the previous and nesd mulliple of 1 milion
% cinde the previous o next mulliple of 1 million which s dosast o the number



previous next

muitple of miufigle af
1,000,000 1,000,000

< 2 783 450 < |

< 5,1892,012 < |

< 5,811,159 < |

' <7683102< | "|

4. Fillin the missing numbers.

[E361040 ] 6371090 J[E.561040 | & 301040 | 6401040 | 6,411,040 | ] |

| | EREEESH | 520301 [oi+0301] | EETED

5. What might the missing number be in $his web page?

Th Earihis o in eertirroried
tex b o Calkulaiions
hawe s wmareoe 4l scdindd
thee eaqurine bo: s re 40,07 S,

6. A swimming pool holds approdmately 82,000 Fres of wabsr. The capacily of the
swimming pool has been rounded (o the nearest multiple of 1,000. Fill in the missing
rumbers o complete the ssntences,

a. The minimum amounl of waler that the pool could hold is
b. The maximum amount of waler that the paol could hold =




ENPV=4 Reading scales with 2, 4, 5 or 10 intervals

Divide powers af 10, from 1 hundredth 1o 10 mallion, inta 2, 4, 5 and 10 egual parts, and
read scaksinumber ines with labeled nlenals divided into 2, 4, 5 and 10 equal parts.

6NPY—-4 Teaching guidance

It i imporiant far pupils o be able o divide powers ol 10 ino 2, 4, 5or 10 equal paris
because these are the imMenals commonly found on measuwring instruments and graph
scales. Pupils have already leamt to divide 1, 100 and 1,000 in ®is way [ SNPV-4
JHNPV=4 and dNPV=4 respectively), and must now extend this (o langer powers af 10
Pupils should be able fo make conneclions between powers ol 10, for example,
describing similariies and differences betwesn the values of the parts when 1 millon,
1,000 and 1 are divided into 4 equal parts.

1,000,000
250,000 250,000 250,000 250,000
1,000
280 250 250 250
1
0.25 025 0.25 0.25

Figua 215 bar modals showing 1 milicn, 1,000 and 1 pastitonad inle 4 sgual paFts

Pupils should be able o skip count in these inlervals forwards and backwards from any
starting number (for example, counting foraand from 800,000 in sleps of 20,000, or
counting badewands from 5 in steps of 0.25). Thes bulds on counting in sleps of 10, 20,
25 and 50 in year 3 [(INPY=4 }, in sbeps af 100, 200, 250 and 500 in year 4 (4NPY-4),
and in steps of 0.1, 0.2, 0.25 and 0.5 in year 5 (BNPY-4).

Pupils shauld practiss reading measuremenl and graphing scales with abeled
pawer-af-10 intervals dvided inlo 2, 4, 5 and 10 equal parts.

Pupils need ta be able o write and solve addition, subtraction, mulliplication and division
equations related o powers af 10 divided inta 2, 4, § and 10 squal parts, as exemplified
for 1 milion and 4 equal parts below. Pupils should be able 1o connec inding equal parts

of a power of 10 1o finding ';'fll" ;. ur-ﬁ- of the vake.



'l"ﬁ-ﬂ.mn+HD.IIM= lmlm
1,000,000 - 250,000 = 750,000

1,000,000 = 4 = 250,000
4 x 250 000 = 1,000,000

< of 1000000 - 250,000

1,000,000 - 750,000 = 250,000

1,000,000 - 250,000 =4
280 000 = 4 = 1 000,000




6NPY—4 Example assessment questions
1. % af a 1kg bag of Nlour is used, how much is lefi?

2. In 2005, the population of Birmingham was aboul 1 million. A1 that me, about

1
g ol

the population was over 80 years old. Approximately how many over-80s lved n

Birmangham in 20057

3. A bulder ordered 1,000kg of =and. She has about 300kg lef. What fraction af the

tolal amounl s =7
4. Fillin the missing parts.

10,000,000

1.000

1,000, 000

(Eh] o5

5. Fillin the missing numbers.




&. The bar cha shows the approxmale populations: of 3 differen towns. Whal are the
populations?

2,000,000

Population 1,000,000 I
0 I I
& b c

Toram

7. Whal mass doe=s each scale show?




8. Some chidren are trying o raise E300,.000 for charity. The diagram shows how mucdh
they have raised so far.

() conom

a. How much maney have they raised?
b. How much more money do they need (o raise o meei their tanget?

EAS/MD-1 Quantify additive and multiplicative relationships

Understand thal 2 numbers can be relaled additively or multiplicatively, and quantify
additre and mulSphcalive refationships (mulSplcative reationships resticted 1o
multiplication by a whole rumbes).

6AS/MD-1 Teaching guidance

Throughout key stage 2, pupils have l=amt about and used 2 types of malbematical
refationship betwes=n numbers: additive relationships and multiplicative relaionships. In
year B, pupils should leam 1o represent the relabionshp bebwesn 2 given numbers
additrely or mulliplicatvely, as well as use such a represeniation lo calculale a missing
rumber, including in measures and siatistics coneats.

Consider the following: Holly has cycled 20km. Lola has cycled &0&m.

We can descibe the relationship between the dstances sther additively (Lola has cycled
d0km further than Holly; Holly has cycled 40km Tewer than Lola) or mul i plicatively



(Lot has cycled 5 limes the distance thal Holly has cycled). The refationship bebyeen
the numbers 20 and 60 can be summarsed as follows.

+ 40 x 3
" "
2 | 80 a0 |80
K N
=40 +3
Figura Z1&. additive relalicnahip beteoon Figuse 1T muRighcative relationship bitmoden
25 and B 20 and B0

Language focus
“The relalionship between 2 numbers can be axpresssd addilively or muSphcatively.”

As pupils progress indo key slage 3, the ability to relale, recognise and use mulSphcalive
redationships is essential. A pupil who can think mulliplicavely would, for example,
calculate the cosl of 1.2m of nbbon al T5p per metre as 1 2= 750, whereas a pupil wha
wiazs =till thinking only in lerme of additive relatiorships would use the approach af finding
the cosi of 0.2m (15p) and adding il to the cost of 1m (T5p). During key slage 3, pupils
will regullary use calculators o solve problems with this type ol struciure, and the
multiplicative approach s more efficient because it involves feaer sieps.

Given any 2 numbers (related by a whole=-number multiplier], pupils must be able to
idenlify the additive relalionship (in the example above, +d0and —40) and the
multiplicative relationship (in e example above .3 and ;3). Though multiplicative
redationships should be restricted to whole-number multipliers, pupils should be able 1o
connecl divission by the whole number io scaling by a unil fraction: in the example above,
this cormespands o understanding thal because 60+ 2 =20 , 20 s one-finrd Gmes the
sire al 60.

¥When given a sequence of numbers, pupils should be able (o idenlily whether the fems
are all related additively or multiplicativedy, identify the speafic differsnce or multiplier and
uee this 1o continue & sequence either loraards or backwards. Pupils will need 1o use
formal writl=n methods to caloulate larger numbers in sequences.



Figure 218: completing a sequence where the diference between adiacent teems is 7.5

x5

o *S .
/-_\! /--‘\ -
06 3 15 75 375

.'5'

Figure 219. completing 2 segquence whern each tarm is § times the previcus




6AS/MD—1 Example assessment questions

1. Fillin the missing numbers.

300

S0 =

= 1,200

= 1 200

Th=dq

TSm

(]

v0.1=10

0. 1= 10

2. Wrilts an sxpression in aach bax ta shaw the relatiorship betwes=n numbers 25 and
T4, Is there more than ane way o answer this guestion? Explain

 a

Fi=

L

3. The examples below show the first 2 numbers in a sequence. Find 2 different ways ba
continue sach sequence, using addilion for the first and multipbcation for the second.

a4 [186 | o
b. | 2 |200] or 2 |2m|
e [ooifi0] ] or a.0if 1o |
4. Compiele these sequences.
ns | 5 | a5 | | | | 75| a2

[ o5 Jors] 1 ]

[

| 25 ] 125 J&25 |

& [}

|-




6AS/MD=-2 Derive related calculations

Use a given additive or mulliplicative calculation 1o derive or com plete a refated
calculation, using arithmedic properlies, mverse relationships, and place value
understanding.

6AS/MD-2 Teaching guidance

In prewvious: year groups in key stage 2 pupils have leamt about and used the
commutalive and associatve propertees of addilion (JAS=1), and the commutative,
as=acialive and distnbutve properties of muliplication (4MD=2 and 4MD=3 ).

Pupils have also implicitly used the compensalion propesty of addition, for example, when
partiioring two=digit numbers in different ways in year 2:

Thi&e2=72 Bl &#12=T2

In year 8, pupils should k=arn the compensalion property ol addition.

Language focus

“If one addend is increased and the ather is decreassd by the same amounl, the sum
slays the same.”

Pupils should be able to use e compensation property of addition o complets
equalions such a5 26 4 38 = 27 .64+ 7. and ta belp them solve caloulations such as
TE+ 325

Similarly, pupils may have implcitly used the compersaltion property of multiplication, for
example, when recogrising connections bebwesn multiplication able facts:
Bul=10=4

In year 8, pupils should k=arn the compensation property aof multiplication.

Language focus

“Il | mutiply one factor by a number, | mus=t divide the other factor by the same number
Tor the product o stay the same




Pupils should be able 1o use the compensation property of mulliplication o complets
equations such as 0.3 =320 = 3=, and to help them solve caloulations such as
0.3= 2220,

Pupils have axi=nsive axpenence aboul the effeci on the product of scaling one facior
from ANF=3 , 4F=3 and BNF-2, where ey l=amt 1o scale known number facts by 10,
100, one-lenth and ane-hundrmedth. Mow they can generalse.

Language focus

“If | maltiply one facior by a number, and keep the other factar the same, | must
rmulliply the product by the same number*

Pupils should practise combining their knowledge of arithmetic properties and
refationships o solve probilems such as the examples here and in the Example
Fzzessmen] questions below.

Example problem 1 Example problem 2
Cuestion: Explan how you would use Cuestion: Explain how you would use
the first eguation o complete the the firsl equation o complete e
secand equalion: sapond egualion:
2448 +34 =72 921 =349 + 572
72x[_|=24.480 921= 449+ ]
Explanalion: Explanation:
1, Use the inverse relationshin 1. Apply understanding of place value,

bebween muliplicalion and divisian making the sum and addends 1

to restale the squalion: fenth times the size

T2:94 =2 448 S92.1=34. 594 5F.2

2. Apply the compensation propesty of

2. Apply understanding of place-vale: addition Io salve the equation: add

the produc can be made 10 limas
the == by making one of the
Factoms 10 times the size.
T2=340 =24 480

10 b the firs! addend and subbract
10 fram the sescand addend.
G 1=dd Sadf

Pupils should learmn 1o wrile a series of writlen equations 1o puslify thesr solutions.

Being able to work flusnily with related equations in this way will prepare pupils for
manipulating algebraic sguations in key stage 3 and writing proofs.



Pupils can akeady apoly place-value understanding to known muliphcation facts 1o scale
ane factar, for example, 3=4 =12 , 50 3=40=120. Now they should extend this to

scaling both faciors, for example, 3=4 =12, 50 3=40=1200.

6AS/MD-2 Example assessment questions

1.

Fill in the missing numbers.

aﬂnz?u-mmD EExdﬂ-EﬂxD

. X2T + 515 = B42

Use this cakoulation to complele the fallowing equations.

[ |wi5-pa2
ad20-[_ ]-a2m0
s5.200- 52500 -]

21760 =256 =85
Use this cakoulation to complete the fallawing squations.

256 8.5- |
E.E-H}HEE-D
2156+85=[ |

J128+23=136
Use the division calculation so solve e following calculation. Explain your answes.

z-lﬂaﬂ:-D

. Fillin the missing number.

.E-HH-I:I-D-:H-I!IH.H]-



EAS/MD=3 Solve problems Involving ratio relationships
Solve problems involving ratio relationships.

6ASMD-3 Teaching guidance

Pupils already have the anthmetic skills 1o solve problems involving ratio. They shauld
raw leam o descibe 1-4o-many {and many-to=1) cormespondence stuciures.

Language focus
“For every 1 cup af rice you cook, you need 2 cups of waler "

“Far every 10 children on the schoal trig, there must be 1 adull.”

Pupils shauld leam 1o complete ratio tables, given a 1-la-many or many-o-1 relationship.

cups of

: 1 2 3 4 & i}
cups of

. 2 4 B 8 10 12
number of

chilldra 10 20 a0 44 50 B0
number of

aclulta 1 2 3 e & i}

Pupils must recognise thal proportionality s pressrved in these comexts, for example,
there is always twice the volume of water needed compared to fhe valume or rice,
regardless of how much rice fiere 5. This will prepare pupils for key siage 3, when they
will l=arn fo describe cormespondence stuciures using rabio nota%on and bo express ratios
in their simplest forms.

Pupils should be able o recognise a 1:to-many of many=lo=1 siructure, withouwt it being
eaqplictly given and use the relaSonship to solve problems. For example, bere pupils
shauld recognise thal, in bath examples, for every 1 red bead there are 3 blue beads (or
for every 3 blue beads fiere is 1 red bead), irmespeclive of e arrangement of the beads.



L 888 888 S8y e 888y
Eay

i red
0 blue

Figura 230 baad stnings, each with b streciid Tor oy 1 ned baed, S are I blue beads’

For examples = this, pupils should also be able ta include the iotal quantity in a table.

number of red beads

2

&

i

number of blue beads

3

g

12

total numbser of beads

12

18

Pupils should also be able ta answer questions such as:

s il here were 5 red beads, how many blue beads would ther= be?
s il here were 21 blue beads, how many beads would there be allogethes?

s il here were 20 beads aliogether, how many red beads and how many blue beads
would there be?

Pupils must also l=arn o descaribe and solwe problems: relaisd o many-lo-many
shruciures.

Language focus

“For every 2 yeliow beads there are 3 gresn beads”.

Pupils may initially use manipulatives, such as cubes or beads, for support, buf by the
end of year 8, they mus! be able o complete many-lo-many cormespondence tables and
solve related problems withoul manipulatives.

numbser of yellow beads 2 4 B B
number of gresn beads 3 & g 12
total numbser of beads B ib 18 20

Pupils should also begin lo prepare for using the unitary method at ey stage 3, when it is
required for unil conversions, perceniage calculatiors and other multiplicative problems.
For example, il they are given a smoathie recipe for 2 people (20 strawberies, 1 banana
and 150ml malk), they should be able fo adjus! the recpe by mulliplying or dividing by a



whole number, for example, dividing the guantities by 2 1o find the amounts for 1 persan,
or muliphying the quantities by 3 1o find the amounts for 8 psople. AL key stage 3. pupils
would then, for example, be able 1o use the unitary method o adjust the recips for 5
people, via calculaling the amounts far 1 person.

0AS/MD-3 Example assessment questions

1. For avery 1 itre of peiral, Miss Smith's car can travel about Thm,
a. How many kiometres can Miss Smith's car travel on & ires of petral?

b. Mizs Smith lives about 28&m from schoal. How many litres of petrol does she uss
I =t o school?

2. For every 3m al fence | need 4 fence panels. The fence will be 15m long. How many
fence paneis wall | need?

3. lam decorating a cake with fruil | use 2 raspberies for every 3 strawberies.
Adbogetber | put 30 besries on the cake.

a. How many raspberies did | use?
b. How many strawbemies did | us=?

4. For every 500g of excess bapgage | take on an asroplane, | must pay £7.50. | have
4.5kg of excess baggage. How much must | pay?



5. Lty and Ralph are ealing grapes. The diagram represents he relationship between
the number of grapes thal the chidren =at.

numbear of grapes |
that Lily eats: |

nurmber of grapes
that Ralph eals: |

Fill in the missing numbers.

Mumber af Number of
grapes that Lily | grapes that
cats Raiph cats
1
o
3

6. Giya is planling lowers in ber garden. For every 5 red flowers she plants, she plants 3
yellow flowers. f Giya planis 1B yellow Nlowers, how many red lowers do=s she
plant?

7. 1 am making a necklace. So far, it has 4 black beads and 1 while bead. How many
more while beads would | need o add o thal there are 4 while beads for every 1
black bead?

6AS/MD=4 Solve problems with 2 unknowns
Solve problems wilh 2 unknowns.

6AS/MD—4 Teaching guidance
Pupils need bo be able o solve problems with 2 unknowns where:

& here are an nfinile nomber of solulions
s [here = more han 1 =olulon

s there = anly 1 solulion

Pupils may have sean aguatons with 2 unknowns before, for example, when recognising
conreclions belwesn mullobcalion 1able facts:

Sx[]=10x[]



in year 8, pupils must recogniss Hal an equation like this has many (an infinile number)
of solutions. They should leam 1o provide example salutions by choosing a value far one
unknown and then calculating the other unknown.

Pupils should be able o solve similar problems whens thers is mone than one solution,
but nod an infirsle number, for example:

Danny has some 50p coins and some 20p coins. He has £1.70 allogether. How many of
each type of coin mighl he have?

In these cases, pupils may choose a vaklue for e firsl unknoawn and be unable o solve
the equation for the other unknoan (pupils may first s= the number of S0p peces al 2,
giing £1, anly ko find $hat il is impossible o make up the remaming 70p from 20p coins).
Pupils should then try a different value until they find a solulion. For a bound problem
with anly a few solutions, ke the coin example, pupils should be able to find all possble
solutions by working systematically using a table lik= that shoan below. They should be
able o reason aboul $e mRExmMUm value in =ach column.

Number of coins | Guantity in 50p  Quantity in 20p
cains ceins
1

£1

ha

i
Eﬁﬁﬁ

k1

(1207

£1.40

|| o=l | dam | B

£1.60

Figure 221: finding tha T solitions fo tha coin probles: o 500 colm and s 20 coing, of thres Sip
coins el Sl 20p Codn

Pupils must also k=arn o sohwe problems with 2 unknowns that have only 1 solulion
Common problems of thes type involve 2 pieces of information beng given about the
refationship between the 2 unknoans - 1 piece of addilive information and either anofher
peece of additive information or a piesce of multiplicative information. Pupils should leam
o draw models 1o help them solve this type of problem.



Example problem 1

Cuestion: The sum of I numbears = 35,
and the diference betasan them iz 7.

Whal are the 2 numbess 7
Sl ulion:
= g R ]

VIS-T=18

b g J

Figure 222: using a ba modal & solve &
probles with I unknosns < S 1
a=9+7=16

b=9

Thee rumbers are 18 and 9.

Example problem 2

Cuestion: The sum of 2 numbers is 48
One nomber is one-fif$h mes the sizs
al the other numiber. What ars e 2
nurmbens?

Selution:

Fogura EX: using & bar st 1o Sokd &
prob ks with I unknosss = axasnds 2

&#=8
b= BxB =40

The numbsers are 8§ and 40.

Pupils shauld also be able ta use bar modeling o solve more complex problems wth 2
unknowns and 1 solulion, such as: 4 pears and 5 lemans cost £3.35. 4 pears and 2

lemons co=i £2.530. Whal = e cost of 1 lemaon'?

i
EX35 '
- e ! -
2] ] [ el [ rle|
L]
230 i
-~ - -4
335 - F2 30
P & a P [
ot of 3

I

cogt of 3 lemons = £3.35 - £2.30 = £1.05

50

cast of 1 lemon = £1.05 - 3= £0.35
Figure 224: weing a bar modal to sode & probles with T unknosns = aeasgnls 3



Salving problems with 2 unknowns and 1 solution will prepare pupils for solving
simullaneous sgquations in key stags 3.

Pupils should practise solving a range of problems with 2 unknoans, induding conlexdual

GAS/MD—4 Example assessment questions

1.

A balver is packing 60 cakes intg baxes. A small box can hold B cakes and a lasge bax
can hold 12 cakes.

a. How marny different ways can be pack the cates?
b. How can he pack the cakes with the fewsst number of boxes?
1 eraser and 5§ pencls cost a total of E3.35,
5 erasers and 5 pendils cost a lotal of E4.75.

a. How much does 1 eramar cosl?
b. How much does 1 pendal cost?

. An adult ticket for the Zoo costs £2 more than a child Gcksd. | spend a tatal of £33

buying 3 adull and 2 child bickets.

a. How much does an adull ticket cost?
b. How much does a child ticket cost?

. The balances show the combined masses of some large bags of dog Tood and some

small bags af dog food,

How much does sach bag-size cost?

. A reclangle with side-lenglhs & and b has a perimeter of 30cm. & is a 2-digt whole

rumbes and b i a 1-.digil whaole number. What are the possible values of 8 and b7

EER



6. The diagram shows the total cost of the ilems in eadh row and column. Fill in the 2

e
..#ELEE
L 12

#5p

6F=1 Simplify fractions

Recognise when fractions can be simplified, and use common factors lo simplify
fractions.

6F—1 Teaching guidance

In year 5, pupils leam o find equivalent ractions (5F=2). Now pupils must build on this
and le=arm o recognise when lractions are nal in their smplest form. They should use
their understanding of common factors (BMD=2) fo simplify fractions.

Pupils should leamn that when the numeratar and denominator of a fraction have no
common Taclors (other than 1) then the fraction is in its simples] form. Pupils should k=arn
that a fraction can be simplified by dividing both the numeralor and denomirator by a
common facior. They mus! realise thal simplifying a fraction does nod change ibs value,
and the simplified fraclion has the same posilion in the near number sysiem as the
ariginal fraction. Pupils should begin with fractions whens the numerator and denominalor

have only ane commeon Taclor ather than 1, for example %.



13
'
] 2 ?ﬂ

_ = = T e B e e N R e
15 3 o z 1
W, A b

+3

Figtﬂtﬂtlmm% by diwiding the numéraior and denominaior by the comssn Tecber ol 3

Language focus

“A fraction can be simplfied when the rumerator and denominator have a common
fachor other than 1.°

Pupils should then l=am o simplify fraclions where the numerator and denomiralor share
several common faclons, for example i- Pupils should understand thal they should

divide the numeraior and denominalor by the highest common factor o express a

fraction in il simplest form, but that the simplificaion can also be perfarmed in mone than
1 sl=p.

=4 * J A

'’ ' TaR"
4 .1 4 _2_1
12 3 12 6 3
L AN A
-4 +2 +2
Figure 226: simplifying — by dividing the Figurs 237: simglitying — in 2 slugs

numMevales and deneminaler by o highast
Db aciod

Language focus

“Ta convest a fraction io its simplesl farm, divide both the mumerator and the
denaminator by their highest common factor”

Pupils shauld leam 1o always chedk their answer when samplifying a fraction o canfirm
that il is in its smplesi form and ibhe only remaining common factor s 1.



Pupils shauid be able to simplify fractions:

s where the numerator is a facior of the denominatar (and theredore aleo the highest
common faciod), far example, = or — . resulling in a simplified fraction tat is a
unil fraction

& whers e numeralor is not a fBaclor of e dencminalor, for examole, :—41:1‘ %.
resulting in a simplified fraction thal s a nonsunil fraction

In year 4 pupils l=arnt 1o conver! bebween mixsd rumbers and improper frackions (4F=2 }
and lo add and sublracl fractions o give a sum grealer than 1 (4F=3 ). This crilerion on

simplifying fractions provides an opportunity for pupds o conlinue fo praclise these skills
&= they leam haw o simplify fractions with a value greatler $ian 1.

Pupils shauld consider caloulations such as -E; . -E- and understand thal the resuling

improper fr.::l:'l:m..?.;-. can be simplified sither directly, or by first converiing o a mixed
rumber and then simplfying the fractional parl

-4 -4
" w T w
2.5 . 42 2.8 _ 42
1 3 3 12 12 3
L M
o | =4
Figure 225: simplifying = 1o 5 , then Figure 229 converting 1z 10 g . Bhn
conyverting o a mized numbar simplifyieeg

6F -1 Example assessment guestions

1. Sor these lractions according to whether they are expressed in fher simplest
farrm ar nol

3
L]

4 L 1 7 18 ) 5 1 2
W W n W -1 oW W

[T

Fraction in its simplest farm Fractiom not in its simplest form




2. Solve thess caloulations, ghving =ach answer in the simplest form.

2 4 11 a3
I | T T T
-] | 4 4 4
— — e — — — v — -‘-
TR TR T BtE T i T
T & 3 5 B 1 T P
L all? S 3 z
W W W R m s
3, 1 43 T a8

+ Fog—1 -
T T . S ¥ - - |

3. Ahmed says, “To simplify a fraction, you jus! hahlee the numerator and halve the
denaminabtar.” |5 Ahmed's statemen! always ue, sometimes inue or never brue?

Explain your answer.
4 . Pul these numbess in order from smallest io langest by simplifying them o unit

fractions.

3 5 L 2 & 5
—-— — - — —-— —
1= 20 ] 1= 1z BO

5. How mudch waler is in this beaker? Wiite your answer as a fraction of a litre in its
simplest form.




6F-2 Express fractions in a common denomination

Express fractions in a commoan demominalion and uses this o compare fraclions (hal are
sirmalar i value.

6F-2 Teaching guidance

Pupils shauld aiready be able o identify multiples of numbers, and common multiples of
rumbers within the mulipbcation (ables (4MF=1 and BMD=2). To be ready o progre=s 1o
key stage 3, given 2 fractions pupils must be able o express them with e same
denamnator.

Pupils shauld first work with pars of fractions where one denominatar is a muliple of the
other, for example, % and .E They should learn al the denominatar that s the mulliple
{h=re 15) can be used as a common denomenator. Pupils should then be able 1o apply
what they already know aboul wiiling squivalent fractions (BF=2) io express the fracions
in 3 common denominabion

Language focus
“We need Io compars the denominators H% -.11_‘;.'
*15 is a multiple of 5.°

“We can use 15 as the commen denaminatar.”

“We need 1o express balh fractions in fifleenths.”

E 3

T
1.3

T
L
¥ 3
Figura 230: expevssing g in Efisenths

Pupils must then l=arn fo work with pairs: of fractions where one denominator is nol a
mullipie of the other, for example, - and < . Pupils should recognise when 1
denaminator is nol a mulliple of the other (here, 3 is nol a faclor of 8 and 8 is nol a

mulliple of 3) and k=am o dentify a new denominalor §iat is a common multiple of both
denamnators. Again, pupils should then be able 1o apply whal ey already know aboul



writing eguivalent fractions o express the fractions n a comman denominabion.

Language focus

1 - .
Wi need to compare the denominators of 5 and 3
“8is not a multiple of 3."
“24 iz a mulple of bath 3 and &."

“We can us= 24 as the common denominabar.”

“We need 1o express balh fractions in wenty-fourths.”

LR L |
A A

1.8 3.8
3 24 B 24
7 5

Figure 21 axpeessing g and g in twanty-fouths

Al key stage 3, pupils will l=arn lo find the lowes! common multiple of any 2 numbers. Al
key slage 2, being able 1o find a common mulliple of the denominators by muliphing the
2 denominalors s sulficienl

Language focus

“If one denomirator s nol a multiple af the ather, we can mulliply the two denominators
1o find a comman denominalor.”

Ths does nol abvays resull in the lowes! common denominator (for exxample i!' -'H:I-;

can be sxpressad with a common denominalor of 18 rather than 52), and if pupils can
identify a lower common denominalor then they should use it. Pupils may also recogrss
when the resulling pair of comman denominaon frackons can be simplified.

Pupils should also be able o find a common denomiralor for more than 2 fracions, such
3% y. gy and . when 1 of the dencminators is 3 multipie of the other dencminators {in

this case 15).



Cnce pupils know how 1o express fraclions with a commeon denomirabor, they can use
this 1o compane and order fractions.

Language focus

“Il the denominaloes ars the same, then fie lamger e numemslon, the larges the
Traction.”

6F -2 Example assessment questions

1. Fillin the migsing symbols (<, * o =). You will need 1o simplfy some af the fractions
and express each pair with a common denaminatar.

03 103
103 03
103 03

703 :05

2, Exprass each set of fractions with a commeon denominator. Then put them in order
froen smalest Io largest,

a 2 1 r 2
= ] o

(L] LY

4

b. =

1 1
b B

LA S
—



3. Ahmed has a beaker conlaining -,lr-ﬁ of a litre ol water. Imran has a beaker containing
-E- of a lire of waler. Express the fractions with a common denominaior ba work out
whose beaker conlaing the mos! wabar,

4. Ben and Felicily are bath irying o rame the same amoun! of maney for chanty. So far,
Ben has raise 3 of the amount, while Felicity has raised » of the amount. Express

the fraclions with a common denominator 1o work oul who is closes! 1o meeting thesr
targed

6F=3 Compare fractions with different denominators

Compare fractions with diferent denominators, induding fracions grealer than 1, using
reasoring. and chooss betwessn reasoning and common denomination as a comparisan
sirategy.

6F-3 Teaching guidance

In 6F=¢ pupils l=arnt 1o compare any 2 fractions by expressing them with a common
denaminatar. However fractions can aften be compared by reasoning, withoul the need
o express them with a common denominator.

Pupils can already compane unil fractions.

Language focus
“If the numeralors are bath 1, then the larger the denominator, the smaller the fraction.”

Pupils shauld now extend this o compare ofher fraclions with the same numeralor, for
example, because 5 is greater than % we know that E is greales than %.

i@

1
6

L= B
ﬂl_l
ﬂl-

anf—=
R
T
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Language focus

Il the numeralors ane the same, then the lager the denominalos, the smaller the
fracton.”

Pupils should be able o use reasoning in other ways when comparing fractions:
s For sach fraction they should be able o visualise where it is posilioned on a
rumber line, for example, thinking about wheters it s greater than or less than ;l

or whether il s dose o 0or 1.
s  Pupils should be able o reason aboul the rdalionship between the numeralor and
the denominator of mach fraction, asking themsehves s this fraction a large or

small par of the whale?'. They should be able ta reason, for example, .i. i% greaber
than :_1 because § is a larger part of 6 than 7 is of 11.

s  For fractions thal are a large par of the whole, pupils should be able 1o reason
atoul how closs= =ach fraction is m&e-.m.hw,; 'ui} bess than the

whole, while ; is ;, mnmu-—m.sjm‘l iz le== than $ian ,‘, ,; musl be

For a gven pair or sel of fractions, pupils must k=arn o assess whether il is mone

appropriale 1o compans them using reasoning or 1o express them in a common
denomnabion.




6F -3 Example assessment questions

1. Which number{s) could go in the missing-number box 10 make this stalement true?

1 i 1
rit m i

2. Without using a common denominator, put each sl of fractions in order from smallkest
ta largesl

ﬂ-ll:l T = k- -] 4 2
* ¥ ¥ ¥ ¥ ¥ ¥
1 1 1 1 1 1

b § § F % 3§

e 2 a3 L] - 2 3
- | -1 11 i 1] = 2

3. Sabiah and Will are in a running race. Sabiah has run % al the race. Will has run
; of the race. Wha is further ahead? Explain your reasoning.

4. Fill in the missing symbols (<, > or =).
5 4 E 7
:03 0T

5. Think of a number thal can go in sach box so thal the fraclions are arranged in arder
from smalle=t 1o largest.

B 55



6G-1 Draw, compose and decompose shapes

Draw, compose, and decompose shapes according o given properties, induding
dimensiorns, angles and ar=a, and solve redaled problems.

2G—1 Teaching guidance

Through key slage 2, pupils have l[eaml o measure perimeters, angles and ans=as af
shapes, and have learnt io draw palygons by joining marked points (35=2) and draw
angles of a given sire (BG=1). By the end of year 8, pupils musi be able 1o draw,
composa and decomposs shapes defined by specific measurements. Compasing and
decompasing shapes preparss pupils for sohing geomeiry problems st key stage 3, for
example, finding the area of a irapezium by decomposing # 1o a rectangle and 2
triangles.

Pupils shaould be able o draw a named shape o mee! a given measuremenl crilerion,
for example:

s drawing a rectangle, on squared-centimetre paper, with a peameter of 1dam
(Example 1 below)

« drawing a pentagon, on squarsd-centimetre paper, with an area of 10em
(Example 2 below)

&« drawing a iriangle al aclual size. based on a skeich with labelled lengths and

angies (see BG~1, question 5 )

Example 1 Example 2

Task: draw a rectangle with a Task: draw a peniagon with an area of
perimeter of 14cm. 10am?.

Examgle solution: Example soluSon:

N

Figung X33 & Soim by o el gl o a
S djuidi bd-cafbmalre gaid
. Figuma 14 an Eregular padiagon with an
Dvawm o acfual size. of Tbem3

Dvawn fo acius) Sire



Examples like these imvalve mare than 1 unknown and have mare than 1 solusion.
Pupils should leam 1o choose a value Tor 1 of the variables and work out olber
unknowns from this. For example, o draw a rectangle with a pesimeter of 14cm. the
width could be chosen 1 be 1cm and $ie length then calculated 1o be Bem, or the
width could be chosen 1o be 2cm and $ie length then calculated 1o be Som. There
are £ possible whole-number soiulions 1o this problem [counting the same
rectangle in a different orientalion as a s=parale solution), and pupis may provide
any one of them io complete the task.

Pupils shauld be able o reason aboul dmensions or areas given Tor parl of a
shape bo delermine the values for other parts of a shape or for a compound shape.

Example 3
Problem: find the perimeter of the large rectangle on the righl.

fcm

w

Figue 235, probles mvelvieg 3 compound shigse made Bem 3 st al reclanghs
Dymam o scaie, nal achral Sine

Saolution: perimeler of krge reclangle = 35am

Tem ot Tem

7em " lofTem
Figuna 218 solving a problam reodving a compound shape mado froes 3 pemtical rociang s
Dirteam 10 SCaie, mol Achnal size



Further examples are provided below in BG=1, questions £ and 8.

6G—1 Example assessment questions

1. Lais has started drawing a shape on this squared-centimetre grid. Comalets her
shape so thal it has an area of 14enr.

Drawn o adlual Sixe



2. Her= is a rhomibus on a tiangular grid. Draw a different shape with the same area on
the grid.

3. Draw a hexagon on this squared-centimeire grid. Include one side of lengih 4cm and
one side of length Jom.

4. Here is a squarne made from 4 smaller squares. The aresa of the large square is
Bdcm?. Wha is the length of 1 side of sach small squars?




5. Here it a sksich of a iriangle. |t is not drawn o scale. Draw the full-size fiangs
acourately. Use an angle measurer {protracior) and a rer.

N

Tam
Naf drawn o scale

§. Here iz a picture of a pertagon made from a regular hexagon and an squialeral
riangle. The perimeter of the iriangle is 24cm. What s the perimeter of the pantagon?

Drmam fo scaie, nat achral size



Calculation and fluancy

Number, place value and number facts: GNPV-1 and 6NPV-2

s BNPY-1 Undersiand the relationship between powers of 10 from 1 hundredth 1o
10 milion, and u=e this 1o make a given number 10, 100, 1,000, 1 t=nth, 1
hundredth or 1 fhousandth mes the sise (mulliply and divide by 10, 100 and
1,000).

s BNPY-2 Recognise the place value of sach digit in numbers up o 10 million,
induding decimal fractions, and compase and decompose numbers up ta 10
million using standard and non-standard partioning.

Pupils should develop luency in mulliphing numberns by 10, 100 and 1,000 to gave
products with up o 7 digits, and dividing up to T-digil numbers by 10, 100 and 1,000.

Pupils should be able o camy oul calculations based an ther undersianding of place-
value as well as non-slandard partilioning, for example:

4,000 + 30,000 + 0.2 + 5,000,000 -|:|

a81820-500-[ ]
51&.32+3::|-|:|
ss1520-s0000-[ ]

Pupils should also be able o apply their place.value knowledge for langer numbers io
knawn additive and multiplicative number facls, ncluding =caling both faciors of a
mul ti pli cation calcul ation, for example:

Baefi=14 Al =12
800,000+ 600,000 = 1,400,000 3 40,000 = 120,000
300 = 400 = 120,000

Represeniations such as place.value counlers, partitioning dagrams and Gafiegno
charis can be used initially o help pupils undersiand calculation sirategies and make
conneclions between known facts and redaled caloulalions. However, pupils should not
refy on such representations for calculating

Pupils should maintain fluency in both formal written and mental methods for calculation.
Mental methods can indude jotings fo keep track of caloulations. Pupils should seject
the mos! efficien method o Galculate depending on the numbens mvolned.

Pupils should leam o check their cal culations with a calculator =0 that they know how 1o
use one. This will help pupils when they progress to key slage 3.



Addition and subtraction: formal written meathods

Pupils should continue o praclise adding whole numbers with up Io 4 digits, and
rumbers with up o 2 decmal places, using columnar addition. This should include
calculations with more than 2 addends, and caloulalions with addends: thal Fave different
rumbers af digits.

6,58 4 1,6 4 0 4752
« 2. 7T 3 B 3.1 04 ] 81-7
9.3 23 + 5168 12922
P 5,2 B O '

1
Fagura ZIT! rangs ol columns® eddition calcul W,

For caloulations with mare than 2 addends, pupils should add the digits withn a column
in the mast efficient order. For the second example above, efficeni choices could
include:

s begnning by making 10 in $e anes column
s making double=8 n the hundreds column

Pupils should conlinue o praclise using columnar subliraction for numbers with up io 4
digits, and numbers with up io 2 decimal places. This should include caloulations whene
the minuend and sublrabend have a differsnt numbers of digits or decimal places, and

thosa involving exchange through 0.

218-820

279 8 B4 8 3 F1-ED
- 485 - 2178 - g208
2,311 6.2 27 1 2°8 1

Fagure 238 rangs of ohlumnar Subiraciion calcul stk

Pupils should make sermible decisions about how and when 1o use columnar methods.
For example, when sublracling a decimal fraction from a whole number, pupils may be
ahle lo use ther knowledge of complemenls, avoading the need 1o exchange through
feoes. For example, o calaulate 8 <485 pupils should be able o work aul that the
decimal complement 1o 5 from 4.85 is 0.15, and thal the iotal diference s therefore 3.16.



Pupils should leam 1o check their columnar addition and subtraclion calculations with a
caloulator sa that they know how 1o use one. This will help pupils when they progress 1o

key slage 3.

Multiplication: extending SMD-3

In year 5, pupils leamt o mulliply any whale number with up fo 4 digits by any 1-digit
rumber using shof multiplication {SMD=3). They should continue o practise &is in

year 6. Pupils should also le=arn o use short multiplication o mulliply decimal numbers: by
1=digil rumbers, and use fis o solve conlexiual measwes problems, induding those

inohing money.

2 4 34 2 5.2 6

" E = T ® 4

i 4 4 2,308 4 2 14 0
2 31 1 2

Foguira Z34: rangs of shon sullipication calculalsonm

Pupils should be able fo multiply a whale number with up to 4 digits by a 2-digit whale
rumbesr by applying the disinbultive property of muliplication (4MD=3 |. This results in
mul iplication by a multiple of 10 [which they can carry oul by writing the multiple of 10 as
a product of 2 factors (SMD=3) and multiplication by a one-digit number.

1246 = 12w 20+ 12 u i
= 12w 2w 10+ 124 =8

= 2480+ 744
-EI.E‘

Pupils should be able to represenl this wsing the formal writlen method of long
mulliplication, and =xplain the conneclion ta the partial products resulling from application
of the distrbutive aw.



— e

B3| BB B | m3 RIRa
Bl o B|l o =

2,
3,

= | B = =i

i
Figure 2483 long miuliplicaiasn caboulabion
Pupils shauld be fluent in interprefing contextual problems: bo decide when mulliplcation

is the appropriabe operation lo use, including as part of mulli-sbep problems. Pupils
should u=e shod or long mulliplication as appropiate fo solve hess calculalions.

Pupils shauld learmn 1o check their short and long mulliplicalion caloulations with a
calculabor so that ihey know how 10 use one. This will help pupils when they progress io

ke stage 3.

Division: extending SMD—4

In year 5, pupils leami o divide any whobs numbssr with up o 4 digis by a 1-digil number
using short division, including wilh remainders (BMO=d). They should continue bo practiss
this in ye=ar 6. Pupils should also kearn fo use shorl division o express remaindsrs as a
decimal fraction

4 Br2 B 18 2 T-2 3

5|4 372 E|=|. a's’z 4|1 0“a-'o’n

Fegura 241: rangs of shom dhision caloulaboss

For contexlual problems, pupils mus! be able o inerpred remainders approprialely as
thesy k=arnt 1o do in year 4 (4NF=2 | This should be extended 1o making an appropriale
decision aboif how (o represent the remainder. Consider the guesion “4 Triends equally
share he cost of a E109 meal. How much does: sach of them pay? Pupils shauld
recogriss that an armwer of E27 remainder 1 is not hedpiul in thes contexd, and that they
reed o eapress the answer as a decimal fraclion (E27.25) to provide a sufficient answer
o the guesiion.

Pupils shauld also be able to divide any whole number with up fo 4 digits by a 2-digil
ruimber, recording wsing =itber shor or long division. Fupils are ikely o nesd bo wribe oul
mulliples of the divisor o camy oul these caloulalions and can do this efficently using a



ratio iable = they can wrile oul all mullipbes up o 10« (working in the mast efficient onrder)
or write oul mulliples as needed.

=T |

i
;: 1 ?|£r', FIR
[}

—

3

51 _1
88 141
86 1138

Figafa 242! long division calculason
136 @211 171

W | = |0 | oh | =] & R

Pupils should be fuent in inlerpreding contexiual problems (o decide when division is the
appropriale operation o use, nchding as paf of mulli-siep problems. Pupils should wse
sharl or long division as appropriabe o solve these calculations.

Pupils should lean (o check their short and long division calcula$ons wilh a calculstor so
thal they krow haow o use one. This will help pupils when they progress o bey stage 3



Appendix: number facts fluency overview

Addition and subtraction facts

The full ==t af addition calcul ation=s thal pupils need ta be able o solve with aulomalticity
are shown in the table bedow. Pupils must also be able o solve the coresponding
subitracion calculations with aulomaticity.

] 1 2 | 3| 4| 5 6 [ g8 | 9 | 10

5 1]
et
[ ]
==
=
)
=]
=
)
(=]

O+0 1 0=1 |02 |03 |0+4 |0+3 | O+ 0=10

140 [ 121|142 | 143 [ 164 [ 155 [ 146 [ 147 [ 148 [ 148 [ 1410
6 |2+7 | 2+82+9|2+70

J+0 |3+ |32 |3+ |3+4 | 3+3 |3+6 |I+7 |3+8 | 3+8 | 3+10

+10

a2+ |2+ |a+2 |9+3 |3+4 |a+3 |3+6 |2+ |3+8 |2+9 | 2+10

G+0(8+1 |82 |6+3|8+4 |6+ |6+0 (87 |0+8|0+98+10

F+0 | P F=2 |73 |F+A|F+a |F+G |F=F | F+8 | F+8 | F+10

4+0|18-1|8-2|8+3|8+4 |8+3 |8+6 |87 |8+3 | 8+9 | 9+10

BE | B3| =J| @ | | | G| B | =k | & |
£
a
ry
i
pa
B
t
e
=
=
[
L
i
i
*
=
&
=
o
=9

=7 |9+8 | 8+89 | 9+10

l__
4
L
(=

H+0 |91 |92 |9=-3 |9+4 | Y+

=9
=

=
[ =
[=

1W0=110+2 10310+ 4|10+3 |10+8 107 [10+8|10+9|10+10

Pupils must be fluent in these facts by the end of year 2, and should continue with regular
praclice firough year 3 o secure and maintain luency. It s essential that pupds have
automalic recall af these facts before they learn the formal witien methods of columnar
addition and sublracton.

The Eactual fluency progression table at the end of tis appendix summanses the

order in which pupl should leam these addilive number facts.




Multiplication and divizion facts

The full s=t ol mulSplication calculations that pugpils need 1o be able o solve by aulomaltic recall are shaown in the Eble belaw. Pupils muest
alza have automatic recall of the comesponding division facts.

1=1 12 1213 1=4 1=5 1=G 1=7 1=§ 1«50 1=10 1211 1=12
2m1 2m 293 2=4 2uG 2=8 2= 28 2ul 210 Z=1 2= 12
Am1 3x2 And Ix 4 im B Izl Anm7 3z An G 3=10 LR 3= 12
451 4=3 443 A4 =4 4u5 4= 4=7 =5 FEL) 4 = 10 FERT 4=17
Gm w2 LY ] S d L S=f Gm? S f Gml L] S=11 L= 12
6= Gx2 G=3 Gx4 Gx6 BEh G=7 GxH G=9 G= 10 Ea1i =12
Tu1 T=2 Tul Tud Tug T=f Tuy Txf Tul T=10 71 T=12
B Bxa Hul B=d Hub &=f Bu¥ Gl Bl & 0 B= 11 =12
Hm EEF EEE] G=d4 EET] EEL Hm EEL EEE] EERL] L G2
M= 0= 3 =3 0=4 1M=5 10=a M=T i0=§ =g 0= 10 k=11 10=12
1w e 2 =3 11m 4 11«5 11eE a7 11w R 11w 10 11 w11 11 m 12
12 =1 1£2=2 12 =3 12=4 12 = B 12=G 12 =7 1£2=8 12=8 12=10 =11 12=12

Pupdls must be fluent in these facts by the end of year 4, and this & asses=zad in the mullipication lables chedk. Pupils should continue
with reguiiar practice through year 5 1o secune and mainkain fuency.

The 38 mest important facts are highlighled in the table. Fluency in these facts should be priantised because, when coupled with an
understanding of commutalivity and Nuency in the farmal wrilten method for mulliplication, they enable pupils 1o multiply any pair aof
rumbers.



