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Understand the concepkt U{Z Mo lume

(| mreek)

Rzad% to MD-Q Find Jlactnr/s and multiplm& ﬂ}} pcaii:“rz whole numbzra, Ln,cluding LOMmm.on J}ﬂ,ctcr/s and common muli:iplz/s, and ’IXPress o gkvzn number as a

progress pn:rduci: 0} L or 3 %aci:cr;s.

TEACHING POINT I, & AND 3

NCETM d t
o mEnts http/s://Mrwwnczi:m.crg.uk/mzdia/zo-A—Lln-d5q/nc,ei:m_/spinza_ﬁzgmzntaOJé 5pd¥#pagz =L

e To explain what volume is in a range of contexts.

e To describe the units used to measure v»olume.

Small steps e To explain how to calculate the volume o} a cuboid and a cube.
e To explain how to calculate the volume o) compound shapes.

o To use kngwlzdgz 0{1 calculaiing rvolume to solie prahlzm/s in a range 0} contexts.

NCETM TO SLIDE LO-https//viemofficeappslivecom/op/viem aspx?src=httpsk3A%AF%aAFw-mw-m-ncetm.orgukkarmedia%dFomO0dOkis%kdFcep-year-5-unit- 7-
Jactors-multiples-and-primes.pptx@m-dOrigin=BROWSELINK
OAK htip/s://www.i:hznai'xunal,.ﬂr.,adzmJé/i:,eachzr/s/prngrammz/s/math/s -primary ~ksd/units/understaond-the -cnnczpt -n{l—/\ralumz/lz&/scn/s?/skd =

ca8/A=EeE3dERxAULs M =08~src=3

WHITE ROSE https//m-hiteroseeducationcom/account/resources

Links

Mastery with greater depth hitpsd//mwmwmncetmorguk/media/lpOocdlgr/mastery assessment ySpdl

TopTlp&

Put these volumes inv order starting with the largest:
13000 em?, 1.2 m3 13 L

Undoing,

A container t& completely full and holds 4.8 litres of juice.
Someone poured inv 1.3 litres more to- il it

How- muchy juice was in the container before?
Write More Statements

Mr Smith has boxes withs @ volume of 60 oy,

He also has smaller cubes withs @ volume of, 15 em? each
White some different; ways he could, combine the cubes to il o box
Always, Sometimes, Newver

Is & dways, sometimes, or newver true that

When yow double the length of o cuboid; its volume also- doubles?
Explammﬂ»exmnplw

Working Backwards

Put these: volumes iy onder starting withs the greatest:
Rza/snning 4500 cnm3

5.1 litres

0.005 m?

The Answer Is..

The answer ts 780 cm?.

What could the, question be?

What Do ¥ ouw Notice?

What, do- you notice?

| ltre = 1000 cm?

|000 ml =

Carv yow find another seb of equiralent, volume Jacts?

FUl irv the Missing

FUL irv the missing volumes:

| m? = litres

llibre = e

0.5 litres = mb
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Understand the concept U{l rvolume

(I we2k)

Probhlem /salmin/g

CO Click on me

Glossary

e Volume - The amount o} 3-dimensional spoce something takes up is called its volume.

e Space - The place in which ochjects exist is known as its space.

* Mass - The measure of how much matter is in an object is known as its mass.

o Cubic centimetre - A cubic centimetre is »olume that is made by a cube that is | centimetre on each edge.

o Cubic metre - A cubic metre is »olume that is made by a cube that is | metre on cach edge.

e Cube number - A cube number is the product o) three repeated whole numbers.

o Deduce - I} we use existing Jacts and Logic to help Jind new lacts, we can say that we have deduced the new Jact.

e Dimension - A dimension is the measurement o} an edge in one direction. For example: length, mridth or height o} a 3D shape are

dimensions.

Stem sentences

Introduce the term volume using the Jolloming stem sentence: The amount o) spoce the _ tokes up is its volume

.‘Encnuragz children to use the }cllawing stem sentence o COMpare cbézct/s: The has a largzr volume than the

Use the }Ullawing stem sentence to describe the Ubg,u:i:/s: The __has a Largzr v olume than the becouse it OLLUpies MOTe /s,pacz.'

Work towards the Jlﬂllawing gznzralkz&zd slatement: You can measure solume in cubic centimetres. You write this as ‘em3'.
This shape has a volume o} cm3.
You can measure svolume in cubic metres. You merite this as 'm3

This layer has

rows o) cubes.

There are

| em3 cubes in this Layer.

This la%zr haos a volume 0,} cem3. There are l_/cué,er/s 0} em3. The volume 0,} the cuboid

i./s_cm3

Use the Jlﬂllcwing gznzralix&zd statement: The volume D;ﬂ. cuboid can be JlOund b)& multiplging the lzngih bx& the mw-idth b% the hzight.

I} you change the order o} the Jactors, the product remains the same’

When we multiph& three numhbers, the pro-duci‘. mill be the same mehichesver pair mw-e muliipl% Jlirxsi’..'

R,eprz/szniati,cn/s

Two shapes with a volume of 1cm?*: Tem, Step 1- working out the volume of one layer: Building up layers to find the volume: Finding the volume of a cuboid:
kmlﬁ volume = 1em? ‘What is the volume of this cuboid?’ )
height
= ITIT1ry
l - n/w’id(h
length
1cm? width
This layer has three rows of three cubes.” % /
3x3=9 l
So there are nine 1¢m?’ cubes in this layer.” height
This layer has a volume of 9cm®.’
6cm?
Tam? “This shape has a volume of 6 cm?’.’ .
Step 2- adding the layers together: T
There are two layers of 9cm?.’
9x2=18 7cmx4cmx3cm=_84cm?
‘The volume of the cuboid is 18cm?.’ ‘The volume of the cuboid is 84cm’.’

‘Find the volume of this cube.’
Finding the volume of a complete cuboid:
"What is the volume of this cuboid?’

Bc‘y
3cm
2cm
3cm
3cmx3cmx3cm=27cm’ Cuboid 1:3 cm x 3 cm x 10¢m Jam
‘The volume of this cube is 27 cn.’ Cuboid 2:8 cm x 4 cm X 10cm Jemx3emax 2em = 18cm?

V=3 cmx 3 cm X 10 cm + 8 cm x4 cm x 10 cm The volume of the cuboid is 18 cnr'.

V=410cm’
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Multiply 3 or more numbers (commutative and associative Laws)

(I week)

Rzadg to

PFU%T.Q,/S./S

MD-Q Find }acicm& and muliiplz/s U} pnjsltu/-z whole numbers, Ln,cludlng LONmam.on %act.ons and common multlplz/s, and LIXPress A ,gLA/-zn number as a

prcduct ﬁ} Qor 3 }actnn&.

NCETM documents

TEACHING POINT & and 5
httpsd//www-necetmorguk/media/zobilbddSg/neetm_spined_segmentdO_ySpdf#page==4

Small /aizpfs

e To explain the use o} the commutative and associative laws when multiplying three or more numbers.

e To apply the commutative and associative Laws to simplify multiplications o} three or more numbers.

e To explain the reasons Jor changing two-factor multiplication calculations to three-Jactor calculations.
e To apply the commutatiyve and associative laws to simplify rolume caleulations.

e To apply the commutative and associative Laws to simplify problems in a range o} contexts.

Links

NCETM slide 40 TO k/7-https/iviemolliceappslivecom/op/viem aspx?src=httpsk3A%AF%AFwmwmw-ncetm.orguk%adFmedia%dFqmOdObiskdFcp -year-5-unit-7-
Jactors-multiples-and-primes.pptx@m-dOrigin=BROWSELINK
OAK https//mmwmthenational.academyl/teachers/programmes/maths-primary-ksd/units/multiply-3-or-more-numbers-commutative-and-associatisve-
lam-s/lessons?sid-93dA1d9= UzszcchE&ﬁm =0&src=3
WHITE ROSE https//mrhiteroseeducationcom/account/resources

Mastery with greater depth hitps//mwmwmwncetmorguk/media/lpOocdlgr/mastery assessment ySpdl

Reasoning

Always, Sometimes, Neaer?

o Is it aways, sometimes or nemer true that: you get the same answer when you multiply three numbers in any, order?
o Is it always, sometimes or neser true that: using brackets iy multiplication changes the: result?

o Is it aways, sometimes or nemer true that: the commutatise law applies to all operations?

o Is it aways, sometimes or nemer true that: changing the order of Jactors helps simplify a multiplication?
Use the Irwverse

¢ Use the inverse to check i the following is conrect:

(bx3)x5=60(4 times 3) imes 5 = 60(4x3)x5=60

6x(5x3)=606 ‘times (5 times &) = 606x(5xR)=60

*  Break it down using inwenrse operations and, explairy i} s accurate:

SUz,eq]LmAnswa\

¢ The product o} three whole numbers i about &,4-00.

Y ow are caleulating the volume of as cuboids withs sides measured iny whole numbers.

The volume is approximately 460 em?
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Multiply 3 or more numbers (commutative and associative Laws)

(I w-2eek)

Probhlem /salming

CO Click on me

GJ.D‘/S,/S.QI’AA,

o Commutative - The commutative lam- states that you can write the values o} a caleulation in a different order without changing
the calculation; the result is the same. It applies Jor addition and multiplication.

e Associative - The associative law states that it doesnt matter how you group or pair yalues (Le. which we calculate first) the
result is still the same. It applies Jor addition and multiplication.

o Elficient - Working elliciently means Jinding a way to solyve a problem quickly m-hilst also maintaining accuracy.

o Array - An array is when items are arranged in rows and/or columns.

e Factor - Factors are whole numbers mhich exactly divide ancther whole number.

* Represent - To represent something is to show it in a different way.

Stem sentences

The refers to the
IJl Yo Lhangz the order ,o-} the Jlacicns, the prcduct remains the same!

When mwe multiply three numbers, the product will be the same w-hicherver pair we multiply first

R,epr,e/szni:aijuon/s

If we stack up two trays, how many teacups will there be
in total?

One tray has three columns and four rows. There are
two trays. We can write thisas3 x 4 X 2.”

The “3" refers to the number of columns.”

The "4" refers to the number of rows.”

The “2" refers to the number of trays.”

Ix4Ax2=12x2
=24
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Understand and use the concept o} Jactorisation (square and prime numhbers)

(I mre2k)

Rzadg to

PFU%T.Q,/S./S

MD-Q Find }acicm& and muliiplz& U{l pnjsltu/-z whole numbers, Ln,cludlng LONmam.on %act.ons and common multlplz/s, and LIXPress A ,gLA/-zn number as a

prcduct ﬁ} Qor 3 }actnn&.

NCETM documents

TEACHING POINT 1,23 and &
httpsd//wmww-necetmorguk/media/sJeeunie/ncetm spined _segmentdl ySpdffpage==L

Small /aizpfa

To explain m-hat a Jactor is and Jind Jactors using arrays and multiplication and dirvision Jacts.

To explain how to Jind all the Jactors o} a number systematically.
e To use a ccmplziz list ,o,!l %aci:gr/s to zmplaLn when a number is a AQUOTre numhber.

e To ,e»(pl_ai.n how to Ldznil,}g a prime number or a cnmpu&iiz number.

To explain how to identify a prime Jactor o} a number.

NCETM slide &7 to 79 -httpx&://vizw.o}}i,czapp/s.livz.,cam/cp/mizw.a/spx?/src =htip/s%3A%aF%Q\Fwww.n,cztm.Urg.uk%aszdla%&quOdO#L&%Q\an —year- S-unit-7-
Jactors-multiples-and-primes.pptx@m-dOrigin=BROWSELINK

OAK htipxs://wwmr.i:hznat'xcrnal.,a;cadzmJé/i:zanhzr/s/pragrammz/s/math/s -primary ~ksd/units/understaond-and-use-the -Lcnczpt -o-}- %aci:cri/s,atio-n -sQMAre-

Hinks and-prime-numhbers/lessons?sid-9Jd879=yBYhyZreml &am=08src=3
WHITE ROSE https//mrhiteroseeducationcom/account/resources
Mastery with greater depth hitps//mwmwmwncetmorguk/media/lpOocdlgr/mastery assessment ySpdl
I\/\Ls»sing/ Numbers
e« 6 x09=__x003
*  What number goes i the box? Carv yous explain your reasoning using Jactor relationships?
e 6 x 004 = 0008 x ___
Making Links
* Apples weigh about, 170g, each: How- many, apples would yow expect to- geb v a & kg bag?
. Use!lotior\s and, estimation to- @xpla&nl your reasoning
e 7 x8 =056
*  How carv you use this known Jact to- help yow solwe
o 0.7 x08
o 56 + 8
o What patterns or Jactor links can yow identify?
Use a Fact
e 3x75=23a5
o Use this to calculate:
Reasoning o 450 + 6
o A5 + 06

o How did yow use multiplication, and Jactor knowledge to- soliwe these?
To multiply by &5, yow multiply by 100 ther divide by, &.
Use this method, to- solve:
48 x A5
78 x A5
L6 x A5
o Can yow explairy how yow used, factors inv your strateguy?
Prove Tt
» Whab goes in the missing box?
o |Id3+6=2ald
o I3+ 7 =23ald
o A3 +7=3AIrb
o 3343 x = |3343

o Prove your answers. Use Jactor or dimisibility reasoning where you carn

o

(o]

o
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Understand and use the concepk c{l Jlaniﬂriﬁaticn (/sqvuanz and prime numbers)

(I week)

Problem solyving <9 Click on me

* Row - Objects lying side by side in a horizontal line is known as a romw-.

o Column - A column is an arrangement o) objects one abowre the other in a vertical line.

o Arroy - An array is when items are arranged in rows and/or columns.

* Factor - Factors are whole numbers mhich exactly divide ancther whole number.

Glossary e Product - The product is the result o} two numbers (Jactors) multiplied together.

o Systematic - Being systematic, means morking in a set way, often according to a fixed plan.

e Sguare number - A sguare number is the result of multiplying an integer (not a Jraction) by itsel).
o Factor - A Jactor is a whole number which exactly divides anocther whole number.

o Prime Jactor - A prime Jactor is a Jactor o) a number that is a prime number.

There are tiles. There are

ows and _ columns.So___ and are Joctors o}

I"is a }r’actcr 0,} all pa&itivz Lntzgzr&.’
Exvery positive integer is a Jactor of itsel)
The smallest Jactor o} a positive integer is always ‘I

St by
em sentences The largest Jactor o) a positive integer is always itsel)

Numbers that have more than two Jactors are composite numbers.

Numbers that have zxacﬂ;& tw-o {Lacinrﬁ are called prime numbers.

‘ . ‘When “1"is a factor, the productis equal to the other ‘Which of these are square numbers?’ Recording factors: Using factor bugs to find factors:

factor.’

actor. 1 2 3 5 6 Number Factors

. - [ | 1. Tx1=1 I 6 1236 l

‘ N 7 1,7 1

- . - 2 8 1,2,4,8

g 2x1=2 14 1,2,7,14 l

g
g

3
T T T s Fiding common factors

‘There are “12" tiles. There is “1"row and “12" columns. ‘What are the common factors of "12”and "20"?'
So"12"and “1” are factors of “12"."

s 1 12 1 20
2 6 2 10 !
2
6 Identifying prime numbers using arrays:
fying p g Y 3 4 4 5
1 4 6
‘There are “12" tiles. There are “6” rows and "2" . e 12 o 20
columns, So “6” and "2” are factors of “12." @ @
(2 . 6 (2 ' 10
OO

Representations
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Use common Jlx:u:i:crzs and muliiplz/s to solrve caleulations .e%r’LJcLGthé

(I mre2k)

Rzadg to

PFU%T.Q,/S./S

MD-Q Find }acicm& and muliiplz& U{l pnjsltu/-z whole numbers, Ln,cludlng LONmam.on %act.ons and common multlplz/s, and LIXPress A ,gLA/-zn number as a

prcduct ﬁ} Qor 3 }actnn&.

NCETM documents

TEACHING POINT 5 AND 6
httpsd//wmww-necetmorguk/media/sJeeunie/ncetm spined _segmentdl ySpdffpage==L

Small /aizpfa

To explain how to Ldznti,}% common Joctors betmween two or more numbers.

To explain how to identify a common multiple of two or more numhbhers.
e Touse knomledge o) properties o) number to solve problems.
e To ,e»(pl_ai.n how to use the }actcr pairs 0} 100 to solave calculations z}}iciznﬂ%.

e To use properties o} numbers and the commutative and associative Laws to simplify calculations.

Links

NCETM 79 TO THE END -https//rvriem olficeappslivecom/op/viem aspx?src=https%3A%AF%dFwwmw-ncetm.orgukbadFmedia%dFgmOdOkis%kdFcp-year-5-unit-7-
Jactors-multiples-and-primes.pptx@m-dOrigin=BROWSELINK
OAK https//mwmwm-thenationalocademy/teachers/programmes/maths-primary-ksd/units/use-common-factors-and-multiples-to-solve-caleulations-
2}}Lcizntl%/lzﬁfscnﬁ?ﬁid - 74956=0JNPLI Ogad&/sm =0&src=3
WHITE ROSE https//mrhiteroseeducationcom/account/resources

Mastery with greater depth hitps//mwmwmwncetmorguk/media/lpOocdlgr/mastery assessment ySpdl

Reasoning

Missing Numbers

6x09=__x003

What number goes in the box? Carv yow explairy your reasoning using factor relationships?
6 x 0.0k = 0008 x ___

Making, Links

Apples weigh about, 170g each: How many, apples would, yow expect to- geb iy o kg bagy?
Use Jactors and, estimation to- explairy your reasoning

7 x 8 =56

How- cany yow use this known fack to- help you solues

« 0.7 x08

« 56+ 38

o What patterms or Jactor links carv yow identify?

Use o Fact

3x 75 =3a5

Use this to- calculate:

e 450 = 6

e A5 = 06

»  How did youw use multiplications and factor knowledge to- solve these?
To multiply by &5, you multiply by 100 then divide by &

Use this method, to- solve:

o 48 x A5

o 78 x A5

o k6 x A5

»  Can yow explairy how you used, factors v your strategy?
Prove It

What goes irv the missing box?

e A3 +6=23ald

e A3+ 7 =23l

A 3 =7 =3dIrb
343 x = 13343
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Use common {lani:ﬂr/s and multiplz/s to solrve caleulations z}}iciznﬂ%

(I weok)

Problem solring <9 C,LL,Ck LN JNne

o Factor - A Jactor is a whole number which exactly divides ancther w-hole number.

¢ Common Jactor - When mwe compare lists o} Jactors oftmwo or more numbers, any Jactors that are the same are common factors.
o Prime Jactor - A prime Jactor is a Jactor of a number that is a prime number.

o Multiple - A multiple is the result o} multiplying a number by an integer (not by a Jraction).

Glossary o Common multiple - A common multiple is a multiple that is common to two or more numbers.

o Property - A property is a character or quality that something has.

o Classify - When you classify objects, you arrange the ohjects by some property.

* Associative - The associative Law states that it doesnt matter how you group or pair yalues (Le. which we calculate first) the

result is still the same. It applies Jor addition and multiplication.

is a Joactor of 2CAUSL

is a multiple of  becouse
is a Joctor o) because

Stem sentences

s a muli:j.pl,e UJL bzcauﬁz

Factors and multiples: : ‘Use a hundred square to find the common multiples
2 of“3”and “5".

1123 | 4|5 |6 |7 |81]9]10

3 1 |12 {13 |14 (15 |16 [17 |18 | 19 | 20
21 |22 |23 (24 |25 |26 |27 |28 (29 | 30
2" s a factor of “6” because 2x 3 =6" 311320133 13435 |36 |37 38|39 |40

“6"is a multiple of “2"because 2x 3 = 6"
41 |42 |43 |44 |45 |46 | 47 | 48 | 49 | 50

“2"is a factor of “6” because 6 +3=2' 51|52 |53 |54 |55 |56 |57 |58 |59 |60
<L : e L . T
6" is a multiple of “2” because 6 + 3 =2 61 | 62 le3 | 64 le5 |68 | 67 | 63 [6a | 70

71 |72 |73 |74 |75 |76 |77 |78 | 79 | BO

81 | B2 (83 |84 |85 |86 |87 |88 |89 |90

91192 (93 |94 | 95 | 96 | 97 | 98 | 99 | 100

Rzprz/s,eni:aticn/s
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