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At St Michael’s we are using the ‘White Rose Hub’ format as a basis for our planning. We are not following it completely but use it as a tool.
We are using the White Rose Hub philosophy of:
- fluency - using Learning Objectives from the National Curriculum
- reasoning
- problem-solving
In all our maths work we are using a CPA approach within our maths lessons (CPA - Concrete/ Pictorial/ Abstract)
We are using resources such as - White Rose, | See maths, NCETM Mastery documents & nrich problems.
The aim is that when children leave St Michael’s they:

¢ Have a secure knowledge of number facts and a good understanding of the four calculation operations (addition, subtraction,
multiplication and division)

o Make use of jottings, diagrams and informal notes to help record steps and part answers when using mental methods that generate
more information than can be kept in their heads

e Have an efficient, reliable, written method of calculation for each operation that they are able to apply with confidence when they are
unable to perform a calculation mentally
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Maths Mastery

At the centre of the mastery approuch to the teaching of maths. is the helief that all children have the potential tor succeed. They
should have access to the same curriculum content and, rather than heing extended with. new learning, they should deepen their
which; is in line with the requirements. of the 2014 Primary National Cwriculum.

Mathematical Language

The 2014 National Curriculum is explicit in articulating the importance of children using the correct mathematical language as a
centrul part of their leaming (reasoning). In certain year groups, the non-statutory guidance highlights the requirement for
children. tor extend. their language around. certain concepts. It is therefore essential that teaching using the strutegies outlined. in
in a suitable context (for example, with. relevunt, real ohjects, apparatus, pictures of diagrams) and explained. carefully. High
expectations. of the mathematical language used. are essential, with teachers only accepting what is correct
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This policy has heen designed. to teach children through the use of concrete, pictorial and abstract methods. This calculation
policy should, be used to support children to develop a deep understanding of numhber and, calculation.

the Concrete-Pictorial-Ahstract A

Children develop an understanding of a mathematical concept through the three steps of: concrete, pictorial and abstract approuch.
Reinforcement is achieved by going hack and. forth bebween. these representations.

Concrete Representation:
This is the first step in a child’s learning. The child is introduced, to- an idea or skill hy acting it out with real objects. This
is @ ‘hands on’ component using real ohjects and it is the foundation for conceptual understanding.

Pictorial Representation:
Once the child has sufficiently understood the ‘hands on’ experience, they can be progressed onto relating them to pictorial
representations, such as a diagram or a pictwre of the prohlem.

Abstract Representation:

This is the third step in a child’s learning. The child should now he capable of representing prohlems hy using
mathematical notation, for example: 12 + 2 = 6
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ADDITION
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Year 1
Objective & Strutegy Pictorial Abstruct

Combining two parts to &R
make a whole: part- @ &&@ 10=6+4
whole model. ;.%E;}/p;rt @ §

wﬁ;}e\@ t

Use pictwres to add, --__.
s as a group or ina Be pwtrp;mnlmlmwwt?s,mas
Starting at the higger 12+5=17 12+5=17
number and counting /.4—\
on. B . S B e e S
T90 1 12 13 14 1516 17 18 19 20 Place the larger number in your head,

Start with the larger numher on the
head string and then count on to the
smaller numhber1 by 1 to find the
answer.

Start at the larger numhber on the numher
line and, count on in ones or in one jump
to find the answer.

and. count on the smaller numher to
find your answer.
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Regrouping to make 10. T+4=1
3 a2 Use pictures or a
number line.
Regroup or partition. | "If I am at seven, how many more do
Start with the Sron the smaller numher I need to make 10? How many more
higger numher and, to make 10. dol add onnow?”
use the smaller
9+5=14
number to make (1114 <t . =
10. R B I T e i e Y

Represent & use numher
honds and. related,
20.

2 more than 5.

o
o0 )

o

Seln

Emphasis should he on the language:
“I more than 5 is equal to 6"
‘2 more than 5 is 7"

‘8 is 3 more than 5"
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Year 2

Objective & Strategy Concrete Pictorial Abstract
Adding multiples of ten.
Gf 50 =30+ 20 20 + 30 = 50
l . ' | l 70 =50 + 20
Mcddumngdm:&und.heud, Use representations. for hase ten. 40 =60
Use known number facts é ] Include teaching of the inverse of addition.
includi dﬁm Children Bol—— and. subtroction:
comhinations. of tens & 20<$ explore woys. .' 1 D"’""ﬁ 16 1:E1
ones of any 2 digit s of making [(1+[J=20 20-[]=[] ) )
number. numbers. [J+[]=20 20-[1=[] 1+ |=18 16~ |=1
(Part part whole)
Use known facts. oy o= A 3+ 4= 7
DDD + DDD = DDDDDD Hl + “” — ““H Leads tor
HHH |:||:|H HHHHHH Em . @8 _—@mnm 30 + 40 = 70
+ = ] aEm EEm
Em
Leads to
Children drow representations of H, T
&0 300 + 400 = 700
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Use har models.

00 ecee | NN | [ ° [
AAAAAALAL AN B8 ?
3+4=17 =
7+ 3=10 23 + 25 = 48
Add a two digit number| |@|@|®|®|® 17 +5=22 17+5= 22
and, ones. 0000 17+5=22 /\ Use part part
rr e :
E%E?QFJL‘ Use ten frame to <:> whole and number Explire related fucs:
=T make ‘magic ter'. (:) line to model. 17+5=22
l 1647 5417 =22 2
o 22-17=5 17 | s
x 22 -5=17
Children explore the pattems: t:’ b
46 20 23
17 +5 = 22 27 +5=32
Add 2 digit numhers &
AR TR, 27 + 30 27 + 10 = 37
- +10 +10 +10
| 27 +20 =47
25 + 10=35 | | | }
T T 27 +__=57
Explore that the ones digit does. 27 37 47 57
not change.
Add/MUZ-dj.giL a: Or +20 o3 2 25+4
alieiers . - e o A
o y o, N VN 20 + 40 +
, B a7 o7 72 47 67 70 7@
20+40=60
5+7 =12

Model using dienes, place value counters
and numicon.

Use number line and, hridge ten using

60+12=72
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Add three 1-digit 4+T+6=17
numhbers. Put 4 and 6 together to make 10. :
Adch, S1UT. y+ ﬁ’+% 4%+ 7 +6)= [10+7]
o 10
" Regroup and draw representation. = 17
T Comhine the two numbers that
, make/bridge ten, then add on the third.
Following on from making 10, make 10 + =15
with 2 of the digits (if possible) then add
on the third, digit.
Rapid, Recall
addition and. Bonds within 10 trategi
w Bonds within 20 > i

Bonds to 100 (mwiltiples of 10)

Add single-digit to make a multiple of 10

Add/subtract 9, 19, 29...
Pastitioni
e Add near doubles.
e Reorder
Count on/hack i

10s.
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Year 3
Objective & Strutegy Concrete Pictorial Abstract
Column Addition, - 24 +15= After practically using the hase 10 Add. the ones first, then the tens, then the
(friendly numbers) T o children can draw the counters to help
[ LL them to solve additions. +114
O (eenem T 0 -
Add 2 or 3 digit - - 1 337
! A ElJ'el If_\l lf_\l If_\l
mw&tjEL?stﬂlm add the tens. Use the. v . .
Base 10 hlocks first hefore moving onto Q0 '.. . ChddMLmthastep&to'sumw
“Stops for Succoss”
1. Write yowr coleulation. lnbal your digits. and. circle the
A e
Column Addition - with| Make hoth numbers on o place value Children can draw o pictorial Children follow the "Steps to Success’ tor
place vaolue counters. to further :
| @ | ® | 146 support their leaming and.
0000 [ggee | +527 understanding. 1 5 3
e 32 en oo + 31 () 2
[Glegllo]o] 2000 e * | *°®
[G[S)] o0 s gse e ®° 5 1 5
N
Add up the units and exchange 10 ones °° [se e

for one 10.

Don’t forget, if you pass hundred, save it above
the line and add it on later
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Year 4

Objective & Strategy Concrete Pictoria, Abstruct
L
Year 4 Children continue to use dienes or place Draw representations using place value Continue from previous work to carry
Add numbers with up to | value counters to add, exchanging ten grid. hundreds as well as tens.
4 digits ones for a ten, ten tens for a hundred and
ten hundreds for a thousand. o0 :: eo® :: Relate to- money and measures.
e *
I o0
Hundreds Tens l Ones :: : : 3 .: :
| ® 4 [2 [2 |2
7 1 > 1 + 51 |71 1
=3 l;[ll ::ng @ © 1 0 0 1 3
Year &
Rapid. Recall
(addition. and.
subtroction)

* Sums/differences. - multiples. of 10/100/1000

« Douhles — within 100

s  Add/subtroct multiples of 10/100/1000
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Year 5
Year 5 (As year 4) (As year 4) (As year &)
Add numhers with more
than 4 digits. Introduce decimal place value counters and, 237+8179
model exchange for addition.
Add decimals with 2 o B e 1 j g 2 :
d,ecjm,qj,plnm&, tens| ones 4 tenths | hundredth 1 o 7
including money. ® @ a0l 1 5 3 8 7
@ .. 0oo
]




St
lT[lC_HﬂEL’S

Year 6
Year 6 (As year 5) (As year 5) Insert zeros for place holders.
Add several numhers, of
increasing complexity. mmwmmm 237+8179 2 3 . 3 6 l
%ﬁfﬁ”ﬂ I T pe— : C_J, _87 8
. : o | @ :
of decimal points. l | ® ‘ o.. :—30 o
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SUBTRACTION
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Year 1
Objective & Strateqy Concrete Pictorial Abstract
Taking away ones from | Use physical objects, counters, cubes etc. to | Cruss out drawn objects to show how .
a whole. show how ohjects can he taken away. many has heen taken away. The har -
model can also he used. =4-3

el

4
3 ?

Counting hack.

Counting hack (using number lines or
numhber tracks) children start with 6 and
count hack 2.

6-2=4
2
[2[2]s[afs[s][7[s]s]m]

Children to the calculation on @
number line or numher track and show
their jumps. Encourage children to use an
empty numhber line.
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Finding the difference. Compare amounts and objects to find Children to draw the cubes/ather Find the difference hetween 8 and
the difference. concrete ohjects which they have used
ol aa or use the har model to illustrate what | 5. 8 - 5, the differences is...
A ' | they need. to calculate.
ft| At | At | At | K| 8| A& Children to explore why
%‘f %? %}1 00088000 9-6=8-5=7 - 4 have the same
3 godatish ?
Use cubes to build towers or make bars
to find the difference. Use basic bar
models with items to find the difference.
Represent and use Link to addition - use the PPW model to Use pictorial representations to show Move to using numbers within the part
numher bonds and. model the inverse. the parts. whole model.
within 20. ?’
(Part part whole model) —
S
If 10 is the whole and 6 is one of the

parts, what is the other part?
10-6=4
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Year 2
Objective & Strategy Concrete Pictorial Abstruct
Partitioning to subtract | Use dienes to show how to partition the Children drow representations of dienes.
- without regrouping. | number when subtracting without and cross off.
reqrouping. o el
(friendly numbers) —_— 43 -21= 43 - 21 =22
34 -13=21 22
- -
Dd
- - 0
Making ten. Use a head string to model counting to Use a numbher line to count on to the
the next ten and. the rest. next ten and then the rest. _
(crossing one ten, 34 - 28 = 93 - 76 =17
cms&ing more. than one = & +10 *3
ten, crossing the Ak o B0 %0 o
¥ counting on’ to find ‘differance

hundreds)
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Year 3

Objective & Strategy

Pictorial

Abstract

Column subtraction

(friendly numhers)

Children to represent the hase 10

e [ T

((([ ]

e

Column method or children could count

4 8
~3 .7}

4|
Children use their ‘Steps to Success’ to
format the question correctly:
*Steps for Success’

1. Write your caladation, lobel your digits and ciroe the
operation.

3. Use the mathod to calculoge the onswer
A Wide the answer ot the end of the colaulation.

Column subtraction with
regrouping.

Column. method using hase 10 and,

having to exchange.

41 - 26 =

_/g

o 83 &

Formal column method, using ‘Steps to
Success’. Children must understand,

cussedouty 1 5 1 o

HT O

Start in your ones. If you can't do-
it, exchange 10 or 100 across,

1{3i5 g ber tar keep your exchang
small and tidy so you don't get
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Year 4
Objective & Strutegy Concrete Pictorial Abstruct
Year 4 Madel process of exchange using numicon, Reprmltt}wplnwvumwwm Formal column method. Children must
Subtracting tens and, hase ten and. then move to place value ; rememhering to show what | understand what has happened when
ones - up to 4 digits. counters. 179 - hﬂ&bw"”‘d‘“"ﬂed‘ they have crossed. out digits.
(4
(introduce decimal ° |
: gh, @C; @gé) 0000 ' 2 R S Ll_
© Gecolaee L1192
@ [ X X J
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Year 5
Year 5 Model process of exchange using numicon, | Represent the place value counters Formal column method. Children must
Subtract with at least 4 | base ten and then move to place value ; rememhering to show what undustan.d,whnbhashuppuwd,whm
digits, includi iR has heen exchanged. they have crossed out digits.
@ 0] @ ‘z"‘/( 0 :3'16
(sxthuctmﬂtdcounnL -
! i ©0 |000 [ee0e® 2231??:2
nuxwre&ofuuzgersand ® L ::: »
decimals and aligning S " v ‘
the decimal) [¢7°[383 ax'6q -0
= I3[712 19
G796 - S
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Year 6
Year 6 Model process ing numicon Represent the place value counters Increasingly and, complex
Suhtrua,w?zah,r mmm&um;mm Mr@mmtggmgwshowwhm it R

more complex, numhers
and decimal values.

234 - 179 =

® @ ®
]G 0000
(1 1]
© Geoe

000
© L 1 1]

100 |l0: i Is

YE0,6 99
~._€1919/4/9
©0,750

XS - Ul 9 [k

= 36'080&3

619 :.3131%
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Multiplication



St

IMIiCHAEL'S
Year 1
Objective. & Strategy Concrete Pictorial Abstract
Douhling numbers. Use practical activities using manipulatives | Draw pictures to show how to double Partition @ numher and, then douhle
mdudmgcube&and,Numwonw numbers. each part hefore recomhining it hack
together.
Double 4 is 8
o0 16
g REE pED /7 \
(D+[X= O O 10 6
IxZ x2
porreoriy =:¥ 20 + 12 =32
Counting in Count the group as children are skip Children make representations to show Count in multiples of @ numhber aloud.
multiples. counting, children may use their fingers to | counting in multiples.
B i — ® 6 06 O Mt
| ® O ¢ © 2, 4,6, 8,10

r\ /—\/l\ - \/\ -—\/-',\ ,.)\ 2
'wmoua@ou0douﬂwad¢@om
i g8 1o n & It & 2p

5,10, 15, 20, 25, 30
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Repeated, 3x4 = Children to represent the practical resources. in
g iria/ | T e B Ly a picture and use a bar model.
diti There are 3 equal groups, with &4 in 3x4=12
each group. 88
| ,88 & b+ b+ b4=12
z=)lz=)lz= v )
09 69 66
% 66 o0
I i ey pm— FRETS .
gmy& mwt;z mm:f:mso?zi demonstrate understanding. = Y5 Sf
=kl | EL E
| one 2x5=10
peco &ce
® ® O C @ 5
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Year 2

Objective & Strutegy Concrete Pictoria Abstruct
L
Doubling numbers. | Model doubling using dienes and place Drow pictures and representations to Partition @ numher and then double
Douhling 26 together.
EE ten 16
) /7 \
4 %, 10 6
= IxZ lxl
vev see 20 + 12 =32
Counting in Count the groups. as children are skip Number lines, counting sticks and bar models | Count in multiples of @ number aloud.
nudﬁplz&on,S counting, children may use their fingers to should be used to show representation of
and, help. Progress onto har models. counting in multiples. Write sequences with multiples of
10 .fmmo [ : ‘_:4“.;3\-‘.*)?‘1 ~...'l"." ,_‘,","_? "-Ir’;; .‘_~.‘.i., numbers.
] ——— et - T am
frepeated addition) 5454545454545 4+5=40 e =Y
A A A 0,3,6,9,12,15

T[T | T

0, 5,10, 15, 20, 25, 30

4x3 = __
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Multiplication is Create arrays using counters, cubes and, Use representations of arrays to show 12=3x 4
commutative. MUUMICOTL. different calculations and. explore 12'24 %3
commutativity. -
- Use an array to write
) m_ultiphcation sentences and
y - ‘ m reinforce repeated addition
‘mt |::::!:; i i § 00000
can represent. different equations and that,
as multiplication. is commutative, the ( 5+5+5=15
3+3+3+3+3=15
. 5x3=15
0000> 3x5=15
Using the inverse. 2 x4 =8
4 x2 =8
S ‘i
taught alongside g
T : = 2x
il 5, Her o
ik Ox0-0 2 -5 4
alongside each Ll+=0L LR
other) O-0-=0 Show all 8 related fact
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Year 3

Objective & Strutegy Concrete Pictorial Abstruct
The grid method. Show the links with amrays to fust introduce. | Children can represent their work with place | Begin with multiplying by one digit
the grid method. value counters in @ way that they numhers and showing the clear
T L. i understand. addition alongside.
2099000880988 of 10
'? 3333333333 :";"”‘ They can draw the counters using colour to

Move onto hase ten to move towards a
more compact method.
C 200

20K
(5 151
[ T-]

4 rows of 13

Move onto place value counters to show

how we are finding groups of @ number.
We are multiplying by 4, so we need 4

MWs...

e o 0 e
i 4¢126
|
Fill each row with 126...

45126

Add, up each column, starting with the ones
making any exchanges needed.

show different amounts or just use the
circles in the different columns to show their

Bar models are used. to explore missing
numbers.

4x[:]=2o

20

X 30 5

7 210 35
210 +35=2L5
Moving forward, multiply by a 2 digit
within the grid method.
10 8
10 100 80
3 30 24




ST
IMICHAEL'S

Then yow have your answer.

Rapid: Recall
(multiplication. and, « Multiplication. and division facts for 2, 5,
division. 10, 3, 4 and8 times tahles.
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Year 4
Objective & Strutegy Concrete Pictorial Abstruct
The grid method, Use place value counters to show how Children can represent their work with. place | Multiply 3 digit by 1 digit numbers.
(mcﬂ_p,fm\(w3fur w&mfmdmg gmup&ufu.numher. vuiu&cuunmrsfimu,wuy t}mbthey ushmgth&gr‘idm.eﬂwi
2 digit x 1 digit). We are multiplying by 4 so we need &4 understand.
ows.
® e ® J—— They can draw the counters using colour to
: S | show different amounts. or just use the.
Chmlmﬁf 3 J_m | circles. in the, different cotumns to- showrtheir | | X_| 300 120 |7
numbers by 1 digit Fill each, row with. 126. thinking. 2 11200 ) 80 28
(Year & expectation)). e o . 1200 + 80 + 28 = 1,308

= &

[ =]

Add up each column, starting with the.

[ L4 Rs5=72
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Column Children can continue to he supported by | The grid method may he used to show how | The grid method can then he progressed.
Multiplication. place value counters at this stage of this relates to a formal written method, (see | onto the compact method.
multiplication. This is initially done where | abstract column).
there is no
regrouping. x 4 7
x 300 |20 |7 8
N— 4 11200 |80 |28 T Z
Itis Bar modelling and number lines can support
important at this stage that they always | leamers when solving problems with
methaots.
The, ling long multiplication is

modelled alongside this method.
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Year 5
Objective & Strategy Concrete Pictorial Abstract
Column Multiplication. | Children can continue to be supported by | The grid method may be used to show how | The grid method can then be progressed
(3 and 4 digits x 1 place value counters at this stage of this relates to a formal written method, (see | onto the. compact method.
digit). multiplication. This is initially done where | abstruct column).
there is no regrouping.
F.-_.;. x |3oo 20 |7 |
‘ 4 |1200 |80 |28 |
Column Multiplication | Manipulatives may still be used with the Progress to using the column method
- Long multiplication.| corresponding long multiplication modelled. for long " : -
o.longsc.d& (22x§1) multiplication. ‘l 5
000 00 -
000 00 3
O ° ° O O Canﬁnuzwtlxsebarmoddﬁngwsupporb
000 00 ' v
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Rapid, Recall

e T
livisi

Square numbers to 144
Estahlish whether o number is prime
Recall all prime numbers up to 19

Strategies

X by 9

e X/+ by 10/100/1000
e ey

e Use what yow know to...

x/+ by 5/50/25
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Year 6
Objective & Strutegy Concrete Abstract
Column, Multiplication | Manipulatives may still be used with the Progress to using the column method,
0
3
Continue to use har modelling to support
Multiplying decimals Remind children that the single digit
up to 2 decimal helongs in the ones column. Line up.
1t 2. 35
X 3
37 .05
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When appropriate, children can use
their place volue knowledge to moke
the numher heing multiplied 10, 100
or 1000 times higger and. then
multiply and make the answer 10, 100
or 1000 times smaller.

319 xi00)
X 8
2552100 = 25.52
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DiviSiOn
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Year 1
Objective & Strutegy Concrete Pictorial Abstract
Division as sharing Sharing using a range of Use pictures or shapes to share quantities: | Children continue with. pictorial
ohjects:
6 +2=

S

28
' ¢

o ©

- B%®

12 shered between 3 is 4

To progress further, children can then
he moved onto:

‘6 shared hetween 2 is 3’
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Year 2

Objective & Strategy Concrete Pictorial Abstract
Division as sharing I have 10 cubes, can yow share them into 2 | Children use pictures or shapes to share
equal groups? quantities:
BB | e
8+2=4
Children use bar modelling to show and
support, ing:
12+4=3
000 000 000 000
Division as grouping | Divide quantities into equal groups. Use number lines for grouping:
Use cubes, counters, objects or place T e 28+ 7= 4
value counters to aid understanding. 1/”\//”\{(“\//\\
1'01880'.'.0““!8 Divide 28 into 7 groups. How
000 000 0o0 see many are.in each group?

' .0.“;‘ nm'l’um "00.“ loomlmn_“onn!'

Use har model to support with division:
20

204 S=?
Sa?=20
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Division using R subtraction using Cuisenaire Children to represent repeated, subtraction Abstruct numhber line to represent the
sord sithract rods above a ruler: equal groups that have been
6+2 subtracted:
-2 -2 -2

3 groups of 2
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Year 3

Objective & Strategy Concrete Pictorial Abstruct
Division with arrays | Link division to multiplication by Draw an array and use lines to split the Find the inverse of multiplication and,
creating an array and thinking ahout the | array into groups to- make multiplication division sentences by areating eight
number sentences that can he created: and, division sentences: linking numhber sentences:
- a Tx4 =28 4 x7 =28
28 +7=428 +4 =7
28 =7x428=4 x7T
: : - 4 =28+77 =28 +4
15+3 =5 5x3=15 15+3 =5 5x3=15
15¢5=3 3x5=15 15+5=3 3x5=15
Division with This can he done with lollipop sticks or Children to represent the loilipop sticks. 13 + 4 = 3 remainder 1
remainders Cuisenaire rods: pictorially:

13+4

Use of lollipop sticks to form wholes-
squares are made hecause we are dividing
by 4.

There are 3 whole squares, with. 1 left over.

There are 3 whole squares, with. 1 left over.

Children should he encournged to use
also represent repeated. addition on a
number line:

‘3 groups of 4, with 1 left over’
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Year 4- 6

Long division with,

Divide- Put the number in the bus stop.

Multiples- Write down the first 5 multiples

ing method with a 1-digit. divisor.
Write out the first 5 multiples (if needed continue).

. . ) Find the closest number- Look at the
4 multiples and find the closest number.
How many times- Count the multiples and
add the number on top of the bus stop.

Find the closest number-

Subtract

14x1=14.

Bring down the next number

Repea& until there is no digits left to bring down and create a
remainder if necessary.
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Long division with,
decimal remainders.

25.2
95)126.0

10
26
—25 l

10
-10
0

When there is o remainder which. yow need to write as @
decimal, bring down the O in the from then tenths column, and
repeat the process as hefore.




