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Addition Step 1 Addition Step 2 Addition Step 3

+=signsandmissingnumbers
Childrenneedto understandthe conceptof
equalitybeforeusingtheΨҐΩsign.Calculations 
shouldbewritten eithersideof the equalitysign 
sothat the signisnot just interpretedasΨǘƘŜ 
ŀƴǎǿŜǊΩΦ
2 = 1+1
2 + 3= 4+ 1

Missingnumbersneedto beplacedin allpossible 
places.
3 + 4=
3 + =7

=3 +4
7 = +4

Countingandcombiningsetsof Objects
Combiningtwo setsof objects(aggregation)which 
will progressonto addingon to aset
(augmentation)

Understanding of countingon with anumbertrack.

Understandingof countingon with anumber line
(supportedbymodelsandimages).

Childrenwill useconcretemodelse.gnumicon

Andprogressto visualbarmodelling

Missingnumberproblems:
14+5 = 10+
32+ + =100
35=1 + +5
Countingon in tensusingdienes
20 + 10= 30

+ =

Addingtensandonesusingdienes
23 + 10 = 33

+ =

(20+10) (3+4)= 37
Addingtwo 2digit numbers
23 + 14 =

+ =

Adding usinganumber lineςpartition the secondnumber
23 + 14 = 37

Partitioningandbridgingthrough10
Whenadding,youwill often needto reacha multiple of 10e.g.
childrenshouldbe ableto partition the 7 to make2 and5. You
needto addon 2 first to make10.

Adding9or 11byadding10andadding orsubtracting1
35+9 (add10andsubtract1)

Moving towardsawritten method without
decomposition
Oncethe childiscompletelysecurewith
partitioningandthenumberline,theycanthen
begin the first steptowardsaformalwritten method.

Missingnumberproblemsusingarangeof
equationsasin Years1 and2 but with appropriate, 
largernumbers.

Expandedwritten methodςpartition the second
number
Childrenshouldonlymoveonto written methods 
oncetheyarecompletelysecurewith partitioning 
andnumberlines.Numberlinesareusedall the
way up to Year6.

247 +125

247+100=347
347 +20=367
367+5 =372
Childrenneedto besecureaddingmultiples of100and
10to anythree-digitnumber.

Moving towardsawritten method (up to 3-digits)
PleaseseeYear2written methodfirst andbecome
securewith thisbeforemovingon.Thenumbers carried
overto thenextcolumn,shouldbewritten underneath.

7+4 =11

0 1 2 3 4 5 6 7 8 9 10 11 12

44

35 9

9

6 3

8+7 = +2 +1 +1 +1+1 +1

8 112 5 10 12 13 14 15

10
+10

23 33 34 35 36 37

4
+1 +1 +1 +1

Addingusinganumber line
Similarasin Years1 and2, howeverdoinglargerjumps
(not jumpsof ones). Partitionthe secondnumberonly.

23+24

20 4

+10

23

+10 +4

33 43 47

100 20 5

1 3 7

372

247 125



ALL YEAR GROUPS
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Addition Step 4 Addition Step 5 Addition Step 6

Childrencansolvemissingnumberproblemswith 
increasinglylargenumbersusingthe barmodel.

Mental methodsshouldcontinueto develop, 
supported byarange ofmodels andimages, 
includingthe numberline, numiconanddienes. 
Thebarmodelshouldcontinueto beusedto help 
with problemsolving.

Written methods(progressingto 4-digits)
Columnadditionmethodsprogressingup to
calculationswith 4-digit numbers.

1 9 4 5
+ 1 2 1 5

3 1 6 0
1 1

Childrenshouldbeableto makethe choiceof
revertingto Year2written methodif
experiencinganydifficulty.

Extendto up to four decimalplacesandadding 
severalnumberswith differentnumbersof digits.

72.8
+ 54.6

127.4
1

Childrencansolvemissingnumberproblemswith 
increasinglylargenumbersin avarietyof contextssuchas
moneyor lengthusingthe barmodel.

Mentalmethodsshouldcontinueto develop,supported
byarangeof modelsandimages, includingthe number 
line, numicon,dienesandbarmodelThebarmodel
shouldcontinueto beusedto helpwith problemsolving. 
Childrenshouldpractisewith increasinglylargenumbersto
aidfluency
e.g.12,462+2300=14,762

Written methods(progressingto morethan 4-digits)
Whenunderstandingof the numberline andpartitioning 
is secure,childrenwill moveon to usingthe column 
methodfor wholenumbersanddecimalnumbersasan
efficientwritten method.

2 9 . 5 5

+ 1 3 . 1 5
4 2 . 7 0
1 1

Whenaddingusingthe columnmethod,the 
numberscarriedoverto the nextcolumn 

shouldbewritten underneath(seenumbersin 
blue).

However,if yourchildisalreadyconfidentat 
columnaddition,placingthe carried numbers 
elsewhere,theyshouldbeallowedto continue 

to do so.

Childrencansolvemissingnumberproblemswith 
increasinglylargenumbersin avarietyof contexts, 
andrepresentthemalgebraically.

3x=12

12 =3 +x

Mentalmethodsshouldcontinueto develop, 
supportedbyarangeof modelsandimages, 
includingthe numberline, numiconanddienes. 
Thebarmodelshouldcontinueto beusedto help 
with problemsolving.

Written methods
Asyear5, progressingto largernumbers,aiming
for both conceptualunderstandingand procedural 
fluencywith columnmethodto besecured.
Continuecalculatingwith decimals, including 
thosewith differentnumbersof decimalplaces

Physicalobjects,suchasnumiconor 
dienes,shouldbeusedalongsidethe 

columnmethodto develop 
understandingof addition.

.

ProblemSolving
Pupilsmusthavethe opportunityto 
applytheir knowledgein a varietyof 
contextsandproblemssuch as maths 

investigations.



34

12 22

7

5 ?

SubtractionStep 1 SubtractionStep 2 SubtractionStep 3
Missingnumberproblems:
20-Ž=9
15ς9 =Ž
16ς0 =Ž

Singledigit and2 digit numbersubtraction:
Useconcreteobjectsandpictures.

6-1 =5

Usingmanipulativesto subtract: Numicon,
dienes, multi-link cubes. Manipulativesare
objectsthat areusedto exploremaths.

Numberlines:
Version1: Understandsubtractionas take-away 
(countingbackwardsusinganumberline):
14=19 - 5

Version 2:Understandsubtraction asfindingthe
difference:(countingon usinganumberline):
11ς5 =6

Missingnumberproblems:
52ς8=Ž
Žς20= 25
22=Žς6
6+Ž+3 =11
It isvaluableto usearangeof representations(alsoseeY1).7

Numberlines:
Continueto usenumberlinesto subtract.Referbackto Year1
version1and2.Partitionthesecondnumber only.

24- 20

-10 -10

4 14 24
42ς24

-1 -1 -1 -1 -10 -10

38 39 40 41 42 32 42

42- ? = 39 -1 -1 -1

39 40 41 42

Towardswritten methods
Childrenwill beginto learnthe first stepof the column 
method for subtraction without decompositiononlywhen 
theyaresecurewith subtractingon a numberline and
partitioning.

34 48
- 12 - 16

2 2
20 30
22 32

The bar model should continue to be used to help children 
to subtract.

Missingnumberproblems:
Ž=43 ς27
145ςŽ=138
274ς30=Ž
245ςŽ=195
532 ς200 =Ž
364 ς153 =Ž

Mentalmethods:
Theseshouldcontinueto develop,supportedbya
rangeof modelsandimages,includingdienesand
numicon.Thebarmodelshouldcontinueto be
usedto helpwith problemsolving(seeYears1 and
2).

Numberline:
Childrenshouldmakechoicesaboutwhetherthey 
preferto addonor countback(referto Year 1
version1 and2) for allareasof mathse.g.
Kevinspendsbuysapencilfor 64p.Hepayswith
£1.Howmuchchangewill hereceive?

- 4p - 20p - 20p - 20p

36p 40p 60p 80p 100p

Written methods(progressingto 3-digits)
Oncechildrenaresecurewith usingthe numberline
andpartitioning,onlythenshouldtheymoveon to the
written methods.

Expandedwritten methodςpartition the second
number
65 ς12 =

10 2

65 ς10=55
55 ς2 =53
Formalwritten method(upto 3-digits)with and
without decomposition

165 O

- 24
141 2 1

48

16 36

../Hyperlinks/Subtraction%20models.pptx


SubtractionStep 4 SubtractionStep 5 SubtractionStep 6

Missingnumber/digit problems:
456+Ž=710
1Ž7 + 6Ž=200
60+99+Ž=340
200ς90ς80=Ž
225 -Ž=150
Žς25 =67
3450ς1000 =Ž
Ž- 2000=900

Mental methodsshouldcontinueto develop, 
supported byarange ofmodels andimages, 
includingthe numberline., numiconanddienes. 
Thebarmodelshouldcontinueto beusedto help 
with problemsolving.

Written methods(progressingto 4-digits)
Columnsubtractionwith decomposition, 
progressingto calculationswith 4-digitnumbers.

If understandingof the expandedmethod (please
seeYear3 ) issecure,childrenwill moveon to the
formalmethodof columnsubtraction.

Whensubtractingusingthecolumn
method,thenumbersbeing

decomposedshouldbewritten
abovethe top lineasthe answeris

calculated.

However,if yourchildisalready
confidentat columnsubtraction,
placingthe decomposednumbers
elsewhere,theyshouldbeallowed

to continueto doso.

Progressto subtractingdecimals.

Missingnumber/digit problems:
6.45 =6 +0.4 +Ž
119 -Ž=86 6.45

1,000,000-Ž=999,000 6 0.4 ?

600,000 +Ž+1000=671,000
12,462ς2300=Ž

Mentalmethodsshouldcontinueto develop,supported 
byarangeof modelsandimages, includingthe number 
line, numiconanddienes.Thebarmodelshouldcontinue 
to beusedto helpwith problemsolving.

Written methods(progressingto morethan 4-digits)
Whenunderstandingof the expandedmethodissecure 
(pleaseseeYear3)childrenwill moveon to the formal 
methodof decomposition.

Whensubtractingusingthe columnmethod,the
numbersbeingdecomposedshouldbewritten above 

the top lineasthe answeriscalculated.

However, ifyourchildisalreadyconfidentat column 
subtraction,placingthe decomposednumbers 

elsewhere, theyshouldbeallowedto continueto do
so.

Continuesubtractingdecimals,including those with 
differentnumbersof decimalplacese.g.

12 .4ς3.26=

9.8ς6.21=

3.4ς2.01=

Missingnumber/digit problems:ŽandŽeach 
standfor adifferentnumber.Ž=34. Ž+Ž=Ž+Ž
+Ž. Whatisthe valueofŽ?WhatifŽ=28?What
ifŽ=21?
10,000,000 =9,000,100+Ž
7ς2 x 3 =Ž
(7ς2)x 3=Ž
(Ž- 2) x 3 =15

Mentalmethodsshouldcontinueto develop, 
supportedbyarangeof modelsandimages, 
includingthe numberline, numiconanddienes. 
Thebarmodelshouldcontinueto beusedto help 
with problemsolving.

Written methods
Asyear5, but progressingto larger numberspast 
1 million(7digits),aimingfor childrento work 
throughthe stagesof decompositionfluently.
Continuesubtractingwith decimals,including 
thosewith differentnumbersof decimalplaces.

Physicalobjects,suchasnumicon,shouldbe
usedalongsidethecolumnmethodto
developunderstandingof subtraction.

ProblemSolving
Pupilshavethe opportunityto applytheir 

knowledgein avarietyof contextsand
problemssuchasmathsinvestigations.



Washinglineor numberline, andother practical
resourcesfor counting,suchasnumicon.

Multiplication Step 1 Multiplication Step 2 Multiplication Step 3

Childrento countin 2s,5sand10s.

Doublingandcombining
Understandmultiplicationisrelatedto doubling 
andcombininggroupsof the samesize(repeated 
addition)

ProblemsolvingUseconcreteobjects(including 
moneyandmeasures)e.g.3 friendshave5peach. 
Howmuchisthisaltogether?

Thiscanbewritten as:
5 + 5 +5 (repeated addition)
Or5 x3

Usenumicon to developthe vocabularyrelating
toΨǘƛƳŜǎΩ ςPickup five,4 times

Usearraysto understandmultiplicationcanbe
donein anyorder (commutative)

Childrento countin 2s,3s,5sfrom zero.
Theyalsoneedto countin 10sfrom anynumber,forwardsand
backwardse.g.57,47,37,27

Missingnumberproblems
Usingunderstandingof the inverseandpracticalresourcesto
solvemissingnumberproblems.
7x 2= = 2x7
7x =14 14= x7
x2 =14 14=2 x

Developunderstandingof multiplicationusingarrays with
repeatedaddition andnumber lines.

Thisarraycanbe
written in 4 different 
ways:
Å 4 + 4+ 4= 12
Å 3 + 3+ 3+ 3=12
Å 4 x 3 =12
Å 3 x 4 =12

Beginto developunderstandingof multiplicationasscaling (3
timesbigger/taller):

Doublingnumbersup to 10+10
Link withunderstandingscaling
Usingknowndoublesto workout
double2dnumbers
(double15=double10+double5)

Childrento know the 2s,3s,5sand10s (Year2).
Recallandusemultiplication anddivisionfactsfor the
3s,4sand8s(Year3).

Missingnumberproblems
Continuewith arangeof sumssasin Year2but with
appropriatenumbers.

Mental methods
Doubling2digit numbersusingpartitioninge.g.double
24.
Double20is40
Double4 is8.
40+8 =48

Continueto multiply onanumberline.

Exploredifferentmethodsfor largernumberse.g.13x4=
10groupsof 4 and 3 groupsof 4

Written methodsςgridmethod
Developingwritten methodsusingunderstandingof
visualimagese.g.18x3

X 10 8

3 30 24 54 30+24 =54

Givechildrenopportunitiesfor childrento explorethis
method usingdienesandnumicon.



ALLYEAR GROUPS

Multiplication Step 4 Multiplication Step 5 Multiplication Step 6
Childrento recallall multiplication anddivision
factsup to 12x 12

Missingnumberproblems
Continuewith a rangeof equationsasin Year 2
but with appropriate numbers.
Alsoincludeequationswith missingdigitse.g.
2x 5 =160

Mental methods
Countingin multiplesof 25and1000,andstepsof
1/100.

Solvingpracticalproblemswherechildrenneedto
scaleupe.g.howtall woulda25cmsunflowerbeif
it grew6 timestaller?

Written methodsςgrid method(progressingto 3
digits x2digits)
Childrento embedanddeepentheir
understandingof the gridmethodto multiply2
digitsx 2 digits(e.g.18x 13), progressingto 3
digitsx 2 digits(e.g.123 x14).Ensurethis islinked 
backto their understandingof arraysandplace 
value.

Childrento recallall multiplication anddivisionfactsup
to 12x 12(Year4)

Missingnumberproblems
Continuewith a rangeof equationsasin Year2 but with 
appropriatenumbers.Alsoinclude equationswith missing 
digits.

Mentalmethods
Xby10,100,1000usingmovingdigitsonaplacevalue 
grid.

Usepracticalresourcesandjottingsto exploreequivalent 
statements (e.g.4 x 35 =2 x 2 x 35)

Recallof primenumbersup19andidentifyprimenumbers 
up to 100 (withreasoning)

Solvingpracticalproblemswhere childrenneedto scale 
up.

Identifyfactorpairsfor numbers

Written methods(progressingto 4 digits x 2 digits e.g.
1247 x13)
childrento explorehowthe gridmethod supportsan
understandingof the column method.

Gridmethod: Columnmethod:

Childrento recallall multiplication anddivision
factsup to 12x 12(Year4)

Missingnumberproblems
Continuewith a rangeof equationsasin Year2
but with appropriatenumbers.Alsoinclude 
equationswith missingdigits.

Mentalmethods
Identifyingcommonfactorsandmultiplesof given 
numbers.

Solvingpracticalproblemswherechildrenneedto
scaleup.

Written methods(upto 4-digitsby 2-digits)
Continueto refineanddeepenunderstanding of
written methodsincludinggridmethodand
columnmethod.

Physicalobjects,suchasnumicon, 
shouldbeusedalongsidethe column 
methodto developunderstandingof 

multiplication.

ProblemSolving
Pupilshavethe opportunityto apply 

their knowledge in a varietyof 
contextsandproblemssuch as maths 

investigations.



DivisionStep1 DivisionStep2 DivisionStep 3
Childrento countin 2s,5sand10s.

Childrenshouldbegivenopportunitiesto reasonabout
whattheynoticein number patterns.

GroupANDsharesmallquantities- understandingthe
differencebetweenthe two concepts.

Sharing:

Childrenshouldbetaught to shareusingconcrete 
apparatussuchasnumiconanddienes.

Grouping
Childrenshouldapplytheir countingskillsto develop
someunderstandingof grouping.10÷2=5

6
4 8

10
2

Useof arraysasapictorialrepresentationfor division.
10÷2 =5(Reasoning - thereare5groupsof 2).
10÷5 =2(Reasoning - thereare2groupsof 5).

Children shouldbeableto find½and¼andsimple
fractionsof objects,numbersandquantitiesbydividing
by2and4.

Childrento countin 2s,3s,5sfrom zero.
Theyalsoneedto countin 10sfrom anynumber,forwardsand
backwardse.g.57,47,37,27

õ=signsandmissingnumbers
6÷2= 
6÷ = 3
÷2 =3
÷Ð=3

=6 ÷2
3=6 ÷
3= ÷2
3= ÷Ð

Knowandunderstandthe differencebetweensharingand
grouping.

Introducechildrento the ÷sign.

Childrenshouldcontinueto usegroupingandsharingfor division
usingdienes,numicon,arraysandpictorial representationssuch
asbar modelling.

Groupingusinganumberline
Groupfrom zeroin jumpsof the divisorto findoutΨƘƻǿmany
groupsof 2arethere inмлΚΩΦ
10õ 2 =5

Arrays
Continueworkonarrays.Supportchildrento understandhow
multiplicationanddivisionareinverse.Lookat anarray ςwhatdo
yousee?

Childrento know the 2s,3s,5sand10s (Year2).
Recallandusemultiplication anddivisionfactsfor the
3s,4sand8s(Year3).

õ=signsandmissingnumbers
Continueusingarangeof equationsasin year2but
with appropriatenumbers.

Groupingusinganumber line
Howmany6sarein 30?
30÷6 canbemodelledas:

Becomingmoreefficient usinganumberline

Childrenneedto beableto partitionthedividendin
differentways.
48õ4= 12

+40
10groups

+ 8
2 groups

Remainders
49õ 4 =12r1

+40 + 8 +1

10groups 2 groups

Sharing :49sharedbetween4.Howmanyleft over?
Grouping: Howmany4smake49.Howmanyareleft
over?

Placevaluecounterscanbeusedto supportchildren
applytheir knowledgeof grouping.

Forexample:
60÷10=Howmanygroups of10in 60?
600÷100=Howmanygroups of100in 600?

How
many 2s

in 10?

5groupsof 10equals 10

2 4 6 8 10



DivisionStep4 DivisionStep5 DivisionStep6
Childrento recallall multiplication anddivisionfactsup to 12x12

õ=signsandmissingnumbers
Continueusingarangeof equationsasin year2but with appropriatenumbers.

Sharing,Groupingandusinganumber line
Childrenwill continueto exploredivisionassharingandgrouping, andto represent calculationsonanumber line until they
haveasecureunderstanding.Childrenshouldprogressin their useof written divisioncalculations:
Å Usingtablesfactswith whichtheyarefluent
Å Experiencingalogical progressionin the numberstheyuse, forexample:
1. Dividendjustover10xthe divisor,e.g.84÷7
2. Dividendjustover10xthedivisorwhenthe divisorisateennumber,e.g.173÷15(learningsensiblestrategiesfor

calculationssuchas102÷17) e.g.840 ҏ7 =120 Jottings
3. Dividendover100xthe divisor,e.g.840÷7 7 x100= 700
4. Dividendover20xthedivisor,e.g.168÷7
Allof the abovestagesshouldinclude calculations 20 7 x10= 70 

with remaindersaswell aswithout. 100groupsof groups 7 x20= 140 
Remaindersshouldbe interpretedaccording 7 of 7
to the context.(i.e.roundedupor downto relate 0 700 840
to the answerto the problem)

Childrento recallall multiplication anddivisionfacts
up to 12x 12

õ=signsandmissingnumbers
Continueusingarangeof equationsbut with
appropriatenumbers

Sharingand Groupingandusinganumberline
Childrenwill continueto exploredivisionassharingand
grouping,andto representcalculationsonanumber
lineasappropriate.

Quotientsshouldbeexpressedasdecimalsand
fractions

FormalWritten Methodsςlongandshort division
includingdecimalremainder.

E.g.1504÷8(short)

E.g.1504÷8(long) E.g.121÷8(longwith
decimalremainder)

FormalWritten Methods(Year4)
Formalshortdivisionshouldonlybeintroducedonce
childrenhaveagoodunderstandingof division,its links
with multiplicationandthe ideaofΨŎƘǳƴƪƛƴƎǳǇΩto find
atargetnumber(seeuseof number linesabove).

Shortdivisionto bemodelledfor understandingusing
placevaluecountersasshownbelow.Calculationswith
2and3-digit dividends.

FormalWritten Methods(Year5)
Continuedasshownin Year4, leading totheefficientuseof a
formalmethod.Thelanguageof grouping tobeused.
E.g.1435÷6

Children beginto practicallydeveloptheir understandingof how
to express theremainderasadecimalor afraction.Ensure
practicalunderstandingallowschildrento workthroughthis (e.g.
whatcouldI dowith this remaining1?HowcouldI sharethis
between6aswell?)



Divisioncontinued
ALLYEARGROUPS Glossary

Physicalobjects,suchas 
numicon,shouldbeused 

alongsidethe columnmethod 
to developunderstandingof 

division.

ProblemSolving
Teachersshouldensurethat pupils 
havethe opportunity to applytheir 
knowledgein a varietyof contexts

andproblemssuchasmaths 
investigations.

Glossary

AlgebraςMathswhichuseslettersandother 
symbolsto representnumbersandquantities.

Arraysςanorderlyarrangementof circles
which representnumbers.

Barmodellingςa visualwayto organizedata 
for problemsolving.

Chunking- repeatedsubtractionof the divisorand 
multiplesof the divisorςin other words,workingout 
howmanygroupsof a numberfit into another 
number.

Commutativeςwhenthe operationmeansthe 
quantitiesconnectedgivethe sameresult,no matter 
whichorder theyareput in e.g.3 +4 =7 and4 +3 =

Concreteobjects/apparatus - physicalobjectsyour 
childrencantouchanduseto representnumberse.g. 
cubes,counters,diceetc.

Decompositionςbreakinga numberaparte.g.347=
300+40+7.

Dienesapparatus(Dinesh)ςblockswhichrepresent1,
10,100
and1000.

Dividendςthe numberyouwant to divideup.

Divisorςthe numberdividingthe numberyouwant 
to divideup.

Equationςa mathsstatementwhichexpresses2
equalmathematicalexpressions,indicatedby the =
sign.

Expandedmethodςshowingworkingout in division 
a lineat a time.

Factorpairsςany2 numbersmultipliedto givea
certainnumbere.g.16=8 and2, or 4 and4 or 16and
1.

Gridmethodςawayfor childrento solve 
multiplicationproblemsasshownin the 
Multiplicationsectionfrom Year 3up.
Groupingςdemonstratingdivisionby putting 
objectsinto groups.

Manipulatives- physicalobjectsyourchildren 
cantouchanduseto representnumberse.g. 
numicon,cubes,counters,diceetc.

Numicon- flat plasticshapeswith holesin, 
with eachshaperepresentinga numberfrom 
1 to 10.The aimof Numiconisto make 
numbersreal for childrenthroughthembeing 
ableto seeandtouchthem.

Partitioning - a wayof splittinglargenumbers 
into smallerunitssoǘƘŜȅΩǊŜeasierto work 
with.

Pictorial representationςa pictureusedto 
showthe numbersbeingcalculatedin a sum 
or problem.

Primenumbersςanumbergreaterthan1
that canonlybe dividedby itselfand1 e.g.7

20

15 5



Please see keymathematical
vocabularyfor the 4 operations 

(addition, subtraction, 
multiplication and division) on 

the next slides











Websitesto supportlearning

ÅWhiteRoseMaths
ÅTimesTableRockstarsςChildrenin KS2havea 

schoolsubscription
ÅPurple Mash
ÅBBCBitesize
ÅNRich
ÅOxfordOwl
ÅTopMarks
ÅPrimaryResources
ÅICTgames
ÅMathsFrame


