Great Barton Primary Academy Calculation Policy

Throughout the teaching of each of the operations (addition, subtraction, multiplication and GREAT BARTON

division), we use a concrete — pictorial — abstract approach to ensure pupils develop a

deeper understanding of each new concept and strategy.

Early Years

Addition

Subtraction

Multiplication

Division

Children are encouraged to
gain a sense of the number
system through the use of
counting concrete objects.

L. B89

They
combine objects in practical
ways and count all.

They understand addition
as counting on and will
countonin ones and twos
using objects, cubes, bead
strings and number lines.

pictorial representation to
record their calculations.

They begin to use + and =
They are encouraged to
develop a mental picture of
the number system in their
heads to use for

calculations.
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Higher attaining children
may be able to represent
their calculations using
symbols and numbers.
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They use concrete and

Children are encouraged to
gain a sense of the number
system through the use of
counting concrete objects.

They understand
subtraction as counting out.

They begin to count back
in ones and twos using
objects, cubes, bead
strings and number lines.
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They use concrete and
pictorial representation to
record their calculations.

They begin to use - and =

They are encouraged to
develop a mental picture of
the number system in their
heads to use for
calculations.

Higher attaining children
may be able to represent
their calculations using
symbols and numbers
within a written calculation.

Children use concrete
objects to make and count
equal groups of objects.

it sy

They will count on in twos
using a bead string and
number line.

They understand doubling as
repeated addition.
2+2=4

They use concrete and
pictorial representation to
record their calculations.

Higher attaining children
may be able to represent
their calculations using
symbols and numbers
within a written

calculation.

Children use concrete objects
to count and share equally
into 2 groups.

6 cakes shared between 2
people each person gets 3
cakes. 6+2=3

They count a set of objects
and halve them by making
two equal groups.

They understand sharing and
halving as dividing by 2.

They will begin to use objects
to make groups of 2 from a
given amount.

They use concrete and
pictorial representation to
record their calculations.

D

Higher attaining children may
be able to represent their
calculations using symbols
and numbers within a written
calculation.




Addition

Key language: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’

YEAR 1 Addition

Objective / Strategy

Concrete

Pictorial

Abstract

Combining two
parts to make a
whole: part- whole
model

Use part, part whole model.

Use cubes to add two numbers together as a
group or in a bar.

Use pictures to add two numbers together as
agroup orin a bar.

= 1.
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8=5+3
5+3=8

o5
-

Use the part part whole diagram ag
shown above to move into the abstract.

Include missing number questions to
support varied fluency:

8=7+3
5+7=8

Starting at the
bigger number and
counting on

Start with the larger number on the bead
string and then count on to the smaller
number 1 by 1 to find the answer.

AT T DS

10 11 12 13 M 15 16 17 18 19 20
12+45=17

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

5+12=17

Place the larger number in your head and
count on the smaller number to find your
answer.

Regrouping to make
10.

This Is an essential skill for
column addition later.

6+5=11

C—

Start with the
bigger number
and use the
2 smaller number to
make 10,
Use ten frames.

3 +9=

Use pictures or a number line. Regroup or
partition the smaller number using the part,
part whole model to make 10.

9 + 5 =[14]
o 4

et
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7+4=11

If 1 am at seven, how many more do | need to
make 10? How many more do | add on now?

Represent & use
number bonds and
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o 1 2 4 1 4 & 3 L5 5
[ . _~ -~ S e

Include missing number gquestions:

1
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support
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7 both aggregation and
-, | augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all

augmentation.

related subtraction =5 = T 8=7?+3
facts within 20 2 more than 5. —5 = =5
.f_! - 2 = 5 ‘+ ? = 8
Emphasis should be on the language
‘1 more than 5 is equal to 6."
‘2 more than 5is 7."
‘8 is 3 more than 5."
Skill: Add 1-digit numbers within 10 Year: 1 Skill: Add 1and 2-digit numbers to 20 Year: 1/2
When adding When adding one-
Q00 @® QO | numbers to 10, e 15 digit numbers that
children can explore cross 10,itis

0123456719 ONBURENTEDD

: H ‘H" Different
8+7=15 v dduyl manipulatives can be
used to represent this
—2AAARCCO-0O02— exchange Use
concrete resources

¢

QIO T 11

important to highlight
the importance of ten
ones equalling one
ten.

alongside number
lines to support
children in
understanding how to
partition their jumps.
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Objective /Strategy

YEAR 2 Addition

Concrete

Pictorial

Abstract

Adding multiples of
ten

Model using dienes and bead strings
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30+ 50 -

Use representations for base ten.

20+30=50
70=50+20
40+0=60

Use known number
facts

Part, part whole

Children explore ways of making numbers

’/D
i o

[+[J=20 20-[J=[]
[+O=20 20-0-0]

Explore commutativity of addition by swapping
the addends to build a fact family.
Explore the concept of the inverse relationship
of addition and subtractions and use this to
check calculations.
16-1= D

D+1x16
1¢[:]-1e 16—E]-1

17+45=22
27+45=32

within 20
Using known facts Dnl:l + DDD . I:Inu I:lnu 3+4=7
. R leads to
+ - l“ + |ll| = '“uu 30+40=70
aEm @8 @8 leads to
| am aEm
am
300 + 400 = 700
Children draw representations of H,T and O
Bar model ‘“ ' . '
' 23 l P
?
3+4=7
23 +25=48
Add a two digit 17+5=22 17+45=22
number and ones Use part Ex
o plore related facts
QCOCC o \
oeeee S and number @ 1745=22
Use ten frame to make | lineto 5+17=22
@@ magic ten model. .‘1. + '{ . 2475 22
) i 17
| @ 2-5=17 .
Children explore the pattern. a6 20 23

Lead into recording in column format, to
reinforce place value and prepare children
for formal written methods with larger
values.




Add a 2 dlglt num- 27 + 30 27 +10=37
On
ber and tens og +10 +10 +10 27+20=47
a 27+0=57
1
25+10 =35 4 } } %
Explore that the ones digit does not change W27 37 471 57
Add two 2-digit . 25+4
» o, +20 - Or +20 3 .2 \.
numbers 8g 8 20+ 40 +
s Og o —-\\ == 2NN /\
9 v . N e N NN -
e 8 o] —— o7 70 72 20 +40 =60
Model using dienes , place value counters Use number line and bridge ten using part 5«7 =12
and numicon whole if necessary. 60+12=72
Add three 1-digit ﬂ 4% 7 +(6) = +
numbers + + , : = ?
‘ '~ Qg Regroup and draw representation. -
‘ Combine the two numbers that make/
Combine to make 10 first if possible, or + ” bridge ten then add on the third.
bridge 1o then add third digit =15

Skill: Add three 1-digit numbers Year: 2 Skill: Add 1-digit and 2-digit numbers to 100 Year: 2/3
When adding three 1- When adding single
digit numbers, @ digits to a two-digit
children should be 35 36 37 38 39 4O W1 42 43 W4 45 46 W7 48 49 50 number, children

‘il @ * @ encouraged to look . should be

for number bonds to e +2 +3 encouraged to count
10 or doubles to add m on from the larger
the numbers more o 38 40 43 number.
efficiently. .
i 1 They should also
7+6+3=16 This supports | 38 | | | | | | I8+5=43 apply their knowledge
children in their of number bonds to
understanding of st B | add more efficiently
commutativity. . oY P P P v e ey oy ey eg 8+5=13s038
7+6+3=16 D]:l:[l]] v s ity 100 ;ﬁ‘ﬁ:‘% = [w]5[w[w]% = [#]»[c +g5=43
D]]:I]] 16 | Manipulatives that it gt gt R = an IH o[l u]w|w]a|a]s]o
10 highlight number |JIH 1 rfm R Hundred squares and
bonds to 10 are Hal m iy BT B straws can support
[I]] effective when adding w1 82 |23 |84 05| o6 | &7 [ sa [ 33|30 children to find the
three 1-digit numbers, 1 [92['93 | 34] 95 96 97 | 38| 99 [10o number bond to 10.
Skill: Add two 2-digit numbers to 100 Year: 2/3
+2 +21 At this stage,
@ C N7 N encourage children to
' 38 40 s use the formal
y ! column method when
@ 7/“ Jf: j/:; HHH'J | | calculating alongside
= '?: f:" | | straws, base 10 or
” i f J’ J place value counters.
X | As numbers become
—MM larger, straws become
38 +23=61 less efficient.
Children can also use
a blank number line
I 38 to count on to find
I I I +23 the total. Encourage
—— them to jump to
I I 61 multiples of 10 to
14 ! become more
I efficient.




YEAR 3 Addition

Objective /Strategy Pictorial

Concrete Abstract

Column Addition—no - - Children move to drawing the counters using a
regrouping (friendly pope— Dienes or tens and one frame.
numbers) O, numicon 2 2 3
sessasasss] r-
Add two or three 2 or Add together the ones first, then the tens ones
3digit numbers. s + 1 1 4
. .
<CEEE o %
HE B 337
7 9
® | ® | ® Add the ones first, then the tens, then
I the hundreds.
0000 (0008 |-
2
@ 8
Move to using place value counters
Column Addition with . .
regrouping. Tens Units
o9 o0
B TT i o % 3, 20 + 35
E & TR 40 + 8
15
: ® leee 17 60 + 13 =73
5 e @ 4 ® ®

)

W O\

Exchange ten ones for a ten. Model
using numicon and pv counters.

Start by partitioning
the numbers before
formal column to show
the exchange.

5
_|_

oo

=)

2

Children can draw a representation of the 11
grid to further support their understanding,
carrying the ten underneath the line

Use number lines to illustrate estimation.

1

Estimate the answers to
questions and use
inverse operations to

Building up known facts and using them to
illustrate the inverse and to check answers:

check answers A === 1 98+18= 116 116-18=98
wevumwlsunwnnwawl
9% 18+98=116 116-98=18
Estimating 98 +17 =?
100+ 20 =120
Skill: Add two 2-digit numbers to 100 Year: 2/3 Skill: Add numbers with up to 3 digits Year: 3
At this stage, Base 10 and place
@ KY \. encourage children to @ P value counters are
. use the formal \ . the most effective
y column method when manipulatives when
@ :zﬁ w m ! ' ”‘ %7 ;’g’:, calculating alongside 265 164 " 7| adding numbers with
sl ! straws, base 10 or @ up to 3 digits.
at,’ ﬁ , ﬁ? i :'m place value counters.
s As numbers become Ensure children write
larger, straws become out their calculation
23 38 + 23 =61 less efficient. 265 1+ 164 =429 alongside any

. — 38 o
[ +23 ©00
L
I o 00
I 4 ) [ 24

Children can also use

g

a blank number line

to count on to find
the total. Encourage

them to jump to

multiples of 10 to
become more
efficient.

265

+164

429

concrete resources so
they can see the links

Hundreds Tens Ones .
to the written column
(-1-] 0000|0000 | | method.
=1s] (o]
© ,’DQOO ©000 | | Plain counters ona
. [ place value grid can
o= also be used to

support learning.




YEARS 4 — 6 Addition

Objective /Strategy Concrete Pictorial Abstract
Years4-6
Estimate and use inverse
r Year
operations to check AS anibiee 3
answers to a calculation
Y4—add numbers with Children continue to use dienes or place |
o : o0 % g0 oo
up to 4 digits value counters to add, exchanging ten © o © °©
ones for a ten and ten tens for a hundred | | o0 | | 3 5 | ;
and ten hundreds for a thousand. °% g0 o O° il 3 q
[] il i o 3 q ‘ 3
7 I 5 32 o
. " l | | T ) © Continue from previous work to carry
o hundreds as well as tens.
Draw representations using place value grid.
Relate to money and measures.
Y5—add numbers with | As year 4 237 +81.79 728
more than 4 digits.
8 Tensi ones * tenths | hundredths| riis
127 4
. ) 11 £23 - 519
Add decimals with 2 - @ + £ 7 S S
decimal places, including €3 ! - Ty
money. 1 1
Introduce decimal place value counters
and model exchange for addition.
Y6—add several As Y5 AsYS
numbers of increasing Insert zeros for place holders.
complexity, including
adding money, measure 23-36 1
9-080
and decimals with 81,0519 sq9.770
different numbers of ; :’;_\g 6% +_ 1 -300
decimal points. 30 | 99 i9L] I’
s +2055] LIV S
120579
STV
Skill: Add numbers with up to 4 digits Year: 4 Skill: Add numbers with more than 4 digits Year: 5/6
? Balse 10 and place ? Place value counters
e —— value counters are . . or plain counters on a
@ 13/718 the most effective { 104228 [ ar 1 pIaF::e lvalu: grid are
o +2148 manipulatives when the most effective
2138 _L 3526 adding numbers with concrete resources
» T3 up to 4 digits. ? | when adding

Ensure children write

| 1378 + 2,148 = 3526

out their calculation
alongside any

—

concrete resources so

than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
the column method
to add larger
numbers efficiently.

Thousands | Hundreds Thousands | Hundreds | Tens Ones they can see the links
) 00 [COTTe 0 to the written column
—~— e [ A A VT
v D00 method. . 00O y‘¢:04 1ol a 526
000 +
L] e o 2000, g Plain counters on a Dig el s
/ / place value grid can 16 605
[=2) ] © also be used to !
support learning.
Skill: Add with up to 3 decimal places Year: 5
? Place value counters
@ @ — 365 and plain counters on
2 a place value grid are
+ 241 the most effective
. — manipulatives when
‘ 6.06 adding decimals with
-7 1 1,2 and then 3
24 ‘ decimal places.
[ 365+ 2.41=6.06 ] Ensure children have
experience of adding
— = S B! decimals with a
ones @ Hondrodths A :
FYY ) variety of decimal
000 @@% 889 i &6 places. This includes
OE® ! | putting this into
o {(o)(o0) ° [ L ® context when adding
(=) ‘/ money and other
[GE [ measures.




Subtraction

Key language: take away, less than, the difference, minus, subtract, fewer, decrease.

Objective /Strategy

YEAR

Concrete \

1 SUBTRACTION

Pictorial

Abstract

Taking away ones.

Use physical objects, counters, cubes ete
ito show how objects can be taken away.

4—2=2

6—4=2 ::

Cross out drawn objects to show what has
been taken away.

7—4=3
16—9=7

difference.

Counting back Put 13 in your head, count back 4. What

‘ ’ “ number are you at?

Move objects away from the group, counting
Move the beads _— = = — = — — -
R— along the bead . matvala t  .
’ string as you count |Count back in ones using a number line.

PN, - backwards.

Find the Compare objects and amounts Hannah has12 sweets and her sister has 5.
, . , Count on using a number line to find the How many more does Hannah have than her

Difference m 7 ‘Seven is 3 more than four sister.?

Use pictorial representations to show the part.

oo 4
T am 2 years older than my
sister’
5 Penil +B
N
}"" 01234 56 789 WNnR
i ] lmlun ;
Lay objects to represent bar model.
Represent and use 2 =
d b il il Link to addition. Use ; Move to using numbers within
number bonds an
PPW model to model the part whole model.
related subtraction the inverse.
facts within 20
Part Part Whole ( \
If 10 is the whole and 6 is one of the arts,
model
what s the other part?
10—6=4

Make 10

14—-9
WS wen
’ QJJ ]EEEBE

Make 14 on the ten frame. Take 4 away

to make ten, then take one more away so

that you have taken 5.

13—7
13-7=[6
B 2 =
B T e

Jump back 3 first, then another 4. Use ten
as the stopping point.

16—8

How many do we take off first to get to
10? How many left to take off?




Bar model ﬁﬁééé '
including the 66 ml “ | 8 2
inverse operations.
5—=2=3 10=8+2
10=2+8
10—-2=
10—8=2
Skill: Subtract 1-digit numbers within 10 Year: 1 Skill: Subtract 1and 2-digit numbers to 20 Year: 1/2
Part-whole models, - When subtracting
° f bar models, ten e i i one-digit numbers
frames and number @ I i that cross 10, it is
shapes support & | o important to highlight
partitioning. . 8 . . . the importance of ten
]]IJ i” \J‘,‘J /\(]/3‘ )%%JH’ ones equalling one
Ten frames, number By ten.
0[0[@[@[O)] tracks, single bar R
OO T [ ] models and bead Children should be
strings support 14-6=8 encouraged to find
7 reduction. the number tfqnd.tn
First 10 when partitioning
/o000 (@) Cubes and bar LYYYYY the subtracted
L o® 111101 tmodels with two bars [ Te]s]4]s 5|)D\@lﬂ‘ﬂl?lﬂ@\5||ﬁ‘w|rs w]a| number. Ten frames,
° 3 can support finding (li-e=8 number shapes and
7 -9 the difference. \ A -2 -4 eeeee Ceeee ~ number lines are
S (YY\XJ_ RN A 2 @000 ®00®IO] 7 &= oriicylarly useful for
? 000 g thi

Objective & Strategy

Regroup a ten into

Concrete

YEAR 2 - SUBTRACTION

Pictorial

Abstract

Use a bead bar or bead strings to model
counting to next ten and the rest.

Use a number line to count on to next ten
and then the rest.

ten ones r == e
253 .
=20 — a — 20—4 =16

Use a PV chart to show how to change a

ten into ten ones, use the term ‘take and

make’
Partitioning to Children draw representations of Dienes and

—13 = cross off.
subtract without 34—13 43—21=22
regrouping. 21 d
‘Friendly numbers’ D
O

Use Dienes to

show how to —_ =

partition the 43—-21=22

number when

subtracting

without

regrouping.
Make ten strategy

= e —_—
Progression should be = 93—76=17
€rossing one ten, crossing . - 7 10 3
mare than one ten, o _2_'3 SQ
Iy 76 80 o0 ]

crossing the hundreds. 3428 ‘counting on’ 1o find ‘difference




Skill: Subtract 1and 2-digit numbers to 20 Year: 1/2 Skill: Subtract 1 and 2-digit numbers to 100 Year: 2
When subtracting +2 +30 +5 At this stage, .
e gl “ one-digit numbers . » : encourage children to
0 i that cross 10,itis @ 28 60 65 ::J;leu'mhz frz:;'ﬁd b
8 ’ |mpf)rtant to highligt JI} 1 3 calculating alongside
. the Impariance of tan E e straws, base 10 or

I

ones equalling one

/fﬁ ﬁ f‘ ' J y place value counters.
ten. 65 ! I E’W 'y/m As numbers become
. larger, straws become
Children should be b
encouraged to find - 65 -28=37 less enpcier
the number bond to y
e Children can also use
:&th‘;‘ pa‘t’tg"’"'"g T g b a blank number line
1{2]|3(a|s5|86 |7 gjvin|ls s|6|7(8|©|20 su race tocoun(ontOhnd
number. Ten frames, LG R _ 28 the difference.
(.3\_ 6-8 number shapes and I I I ,ll 1\3 o yxy Encourage them to
\\d\ -2 -4 number lines are APy 37 jump to multiples of
4 2 )
J Y particularly useful for 10 to become more

013341 ¢TI RAUDRNEUTEDD

this. efficient.

YEAR 3 - SUBTRACTION

Objective/ Strategy Pictorial

Concrete Abstract

Subtract numbers Vary the position of the answer and question.

mentally, including: SR ERETOE P ]
wenwloununnwwanl Expose children to missing number questions
three digit number + 90 and vary the missing part of the calculation.
ones
2o 678=? -1
three digit number + 688-10=?
tens 678 =?-100
three digit number +
hundreds
Column subtraction -
without regrouping ;\; ® SE—— aEEw 47-24=23
(friendly numbers) P = [Fissasnuas) 40 77
g o =1 ~20%+4
B RessiEsiay 32 o3
T Draw representations to support s SR Step ny 73 7
p be needed to lead to
v understanding 3 ]
clear subtraction (—

47—32

Use base 10 or Numicon to model

understanding.

Z

with regroupin, partitioning into
SO EE / & 15 pv columns
29 Te.ns‘!()neb )
i § I g -
N oo .
Begin with base o;o“?r N\:::k:on’; Move :o 1) 4 2.0 -:':n: ! Fhen move to
pv counters, modelling the exchange of a o W o o 2 8 ' b
ten into ten ones. Use the phrase ‘take and
make’ for exchange. Children may draw base ten or PV counters - ] 2
and cross off. T 4 6 q
Skill: Subtract numbers with up to 3 digits Year:3
Base 10 and place
@ 435 235 value counters are
the most effective
[—|_| |—| manipulative when
i L ? subtracting numbers
@ G with up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method

| 435-273-262

3,1

435
—273
262

g

I}
i
itk

-.‘

Plain counters on a
place value grid can
also be used to

support learning.




YEARS 4 — 6 SUBTRACTION

Objective /Strategy Concrete Pictorial Abstract
Subtracting tens and 234-179 Children to draw pv counters and show their
exchange—see Y3 < I
ones
©|leo | ® 2/ NS4
Year 4 subtract with
3 @
up to 4 digits. ©0 (000 eee = l 5 G :2
Introduce decimal m—y
subtraction through @ ®Q — . . . 2
ololo oM Y X ]
context of ® . . ‘
money
Use the phrase ‘take and make’ for exchange
Model process of exchange using Numicon,
base ten and then move to PV counters.
Year 5- Subtract AsYear 4 Children to draw pv counters and show their
with at least 4 Sechmnge--aea w47 40 :8/ 'c
digits, including — 2 I 218
money and 2|8 q 2{R
»
measures. ]
(v | '
Subtract with decimal Use zeros ﬂ / 6 /q/ & O
values, including mixtures for - 3 vl 5
of integers and decimals placeholder é
and aligning the decimal & 6 7 q 6 5
Up to 3 decimal places
Year 6—Subtract As Year 4 Children to draw pv counters and show their .X. 3, lb .6 q
with increasingly exchange—see Y3 ca ) q :
large and more ‘.7 4 )
complex numbers 60 N S
and decimal values
(up to 3 decimal | Ye's -k oq by
place). 1= 36 080k
619!-1313/94
Skill: Subtract numbers with up to 4 digits Year: 4 Skill: Subtract numbers with more than 4 digits Year: 5/6
4357 Base 10 and place 294382 Place value counters
@ z 321 value counters are 294,382 1 or plain counters on a
4357 the most effective 182501 [ ] place value grid are
— 2735 manipulatives when the most effective
o subtracting numbers concrete resource
[ e ] with up to 4 digits. when subtracting
@ ‘ ﬂ 7 numbers with more
: Ensure children write than 4 digits.
out their calculation
[ 4,357 — 2,735 =1,622 ] alongside any [ 294,382 — 182,501 = 111,881 ] At this stage, children
concrete resources so should be
they can see the links encouraged to work
Tens Ones Thousands | Hundreds | Tens | Onmes | | to the written column HTh Th | H in the abstract, using
| ey | OSSO0 (00Z2 @ | | method. column method to
T R nt o 92 ez @ 22 oD goa o 2 [S T 5 [2] subtract larger
DD Plain counters on a DD 18 2 5 0 ' I numbers efficiently.
L place value grid can tjaje)en
also be used to

support learning.

Skill: Subtract with up to 3 decimal places

Year: 5

ONOF="-upy
27

273

@ 543 _&AlO
)
( 5.43-27=273 )
[y T B s
©00 0% :” 000
@EE® ‘:::
CiC | i

Place value counters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1,2 and then 3
decimal places.

Ensure children have
experience of
subtracting decimals
with a variety of
decimal places. This
includes putting this
into context when
subtracting money
and other measures.




Multiplication

Key language: Double, times, multiplied by, the product of, groups of, lots of, equal groups.

YEAR 1 MULTIPLICATION

Programme of Study specifies the following objectives, however it does not require the explicit teaching of the mathematical symbol of multiplication

Objective / Strategy

Concrete

Pictorial

Abstract

Doubling Use practical activities using Draw pictures to show how to double numbers | Partition a number and then double each part
manipultives including cubes and before recombining it back together.
Numicon to demonstrate doubling 16
= O Double 4 is 8 10 6
I x2 I x2
(X+[X=
l... ooOa 20 4+ 12 =3
doudle 415 8 : ’ : .
4x2:8 + -
Counting in Count the groups as children are skip . ‘ . ‘ Count in multiples of a number aloud.
multiples counting, children may use their . . . . Write sequences with multiples of
(2s, 5s, 10s) fingers as they are skip counting. numbers.
Children make representations to show
counting in multiples.
ey 2,4,6,8,10
©0 oic ao o-o o«oo«o ole uc‘?’vﬁo S
£ 0o v W X 2o
5, 10, 15, 20, 25, 30
Making equal Draw <Xl toshow2x3=6 2x4=8
groups and
counting the total
Draw and make representations
Use manipulatives to create equal groups.

Repeated addition

¢3o3

s2fz:lsc

Use different objects to add
equal groups

Use pictorial including number lines to solve
prob There are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?
3+43+3+3+3
(® o) (® @)=15
L J L J
® o) (®e) (® o)
o ° e
¢ ] ‘ ‘ 1 )

Write addition sentences to describe objects
and pictures.

4544

24242+2+2=10

Understanding
arrays

Use objects laid out in arrays to find the
answers to 2 lots S, 3 lots of 2 etc.

Draw representations of arrays to show

3508 AgQ

e ¢ O
Qﬁvk
® 80 &

Qo0

L1 T —_rmvl

geee

,\
.

understanding

3x2=6
2x5=10




Skill: Solve 1-step problems using multiplication

Year: 1/2

a8 EHHEHD
‘1

One bag holds 5 apples.
How many apples do 4 bags hold?

o 0\/© @e\/o @o\/O0 @
@ &) o] Q@
@ o/\0 O/\0 O/\Q ©

6123456713 0VNUEREBTESD

00000 introduced to the
Yy =
:]L_JL_JL_J:] 90000 5+5+5+5=20 multiplication symbol.
OO0 eeeee  4x5=20
— Y

— 00000 5x4=20

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

In Year 2, children are

YEAR 2 MULTIPLICATION

Children should be able to recall and use multiplication and division facts for the 2, 5 and 10 times times tables.

Objective / Strategy

Doubling

Concrete

Model doubling using dienes and
PV counters.

DBn pee
BO® gown

40+ 12=52

Pictorial

Draw pictures and representations to
show how to double numbers

Abstract

Partition a number and then double each

part before recombining it back together.

16
/7 \
10 6
I x2 x2

20 4+ 12 -3

Counting in
multiples of 2, 3, 4,
5,10 from 0

(repeated addition)

Count the groups as children are
skip counting, children may use
their fingers as they are skip
counting. Use bar models.

5+5+5+5+5+5+5+5=40

Number lines, counting sticks and bar
models should be used to show
representation of counting in multiples.

T[T |

W, 80
N Q-\ { \ 4’

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10
0,3,6,9,12,15
0,5, 10, 15, 20, 25, 30

4 % 3=




Multiplication is Create Use representations of arrays to show different |12=3x4 12=4x
commutative arrays using calculations and explore commutativity. 3

counters ) = —

se an array to write

and cubes Rioication sent ail

and reinforce repeated addition

Numicon.

00000
00000
5+5+5=15

Pupils should understand that an array can 3+3+3+3+3=15

represent different equations and that, as —

multiplication is commutative, the order of 5 X 3 s 15

the multiplication does not affect the ans 3x5=15
Using the Inverse 2x4=8
This should be 4x2 =8
taught alongside 8+2=4
division, so pupils 8:4=2
learn how they D " D = D -
work alongside D x I:l = D T

=4x
each other. 3 .
O+«0=0 2utvh
D * D - D 4=8:2
Show all 8 related fact family sentences.
Skill: Solve 1-step problems using multiplication Year: 1/2 Skill: 2 times table Year: 2
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L One bag holds 5 apples. J

8123456787 0ONUBRERTE DD

How many apples do 4 bags hold?
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5+5+5+5=20
4x5=20
5x4=20

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

In Year 2, children are
introduced to the
multiplication symbol.
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Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the two times table,
using concrete
manipulatives to
support. Notice how
all the numbers are
even and there is a
pattern in the ones.

Use different models

o develop fluency.

Skill: 5 times table Year: 2 Skill: 10 times table Year: 2
Encourage daily = Encourage daily
both forwards and both forwards and
backwards. This can backwards. This can
be supported using a N Y i

. be supported using a
number line or a 4 db b db 4 s e
rAFr number line or a
hundred square. [ A _dh 4\ d\ d hundred square.
: N\ Y
OOO L°°k, for‘patterns sy Ah 4 AN\ J 9 [®] | Look for patterns in
thgfuve times table, r \[ r ]V 3 nefs[uls[e[v]e][e][@] |thetentimes table,
N u5|ngcon<?rete T 21|22|23|24|25|26 (27 |28 29@ using concrete
\ I\ d man‘Wla‘|V§5 to = ama ] o e o 51| 32|33]34]3536 |57 |38[39|@]| [ manipulatives to
support. Nt::me the <> <> <> ‘>< a1|42[43] 44|45 [46| 47|48 [ 40 (@ support. Notice the
‘ . patl:em:'] (hle ﬁqes as _Ah A\ A\ J 51|52[53[54 555657 [ 5850 [@)] [ patternin the digits-
wheeoadsd I8 'Soggg 61| 62|63 ] 6465 [ 6667 ] 68|69 (@] | the ones are always O,
;ven ,‘Zrenn, 3 HRBRERERRR and the tens increase
paten. o1 82| o3 |4 | 85| o6 | 7 s |80 [@)| | bY 1ten each time.
0 1 2 3 % 5 6 7 8 9 10NMRDBXHBS WY B2 9‘9393949595979599]@




Objective /Strategy

Grid method,

formal method

Multiply 2 digit

numbers

progressing to the

numbers by 1 digit

YEAR 3 MULTIPLICATION

Children should be able to recall and use multiplication facts for the 3,4, and 8 times tables

Concrete

Show the links with arrays to first introduce
the grid method.

) P — R
oo ® j& of 10
1 ° p
L L1 of3

Move onto base ten to move towards a more
compact method.
. T l

v

oo
h fi

a
Move on to place value counters to show how

we are finding groups of a number. We are
multiplying by 4 so we need 4 rows

4 rows of 13

4x126
. Ak damunm
4x126

Fill each row with 126.
Add up each column, starting with the ones

Pictorial

Children can represent their work with place
value counters in a way that they understand.

They can draw the counters using colours to
show different amounts or just use the circles in
the different columns to show their thinking as
shown below.

Bar model are used to explore missing numbers

4x[:]=2o

Abstract

Start with multiplying by one digit numbers
and showing the clear addition alongside the
grid.

X 30 5
5 4 210 35

210 +35=245

Moving forward, multiply by a 2 digit number
showing the different rows within the grid
method.

10 8
10 100 80
3 30 24

Move forward to the formal written method:

making any exchanges needed 3 5
Then you have your answer. X7
e © [ ]
245
E 3
Year: 3/4 Skill: Multiply 3-digit numbers by 1-digit numbers Year: 3/4
e = I [ Teachers may decide When moving to 3-
(m === = to first look at the = 3 I digit by 1-digit
] bld expanded column multiplication,
x 5 method before 2(4(5 encourage children to
@ neen 2 0 (5x4) moving on to the % 4 move towards the
eoen +11]50 e300 short multiplication = short, formal written
B e 1008 method = i B i
L | owmem | = The place value — 12 Base 10 and place
et - counters should be — value counters
used to support the 245 x 4 =980 continue to support
understanding of the the understanding of
P Jou Orws ] e
H method rather than the written method.
000 °°5°° supporting the Limit the number of
000 0”0 multiplication, as exchanges needed in
000|000 children should use the questions and
x 000{000 times table move children away
1 000|000 knowledge. from resources when
e labl’/ l multiplying larger
1 numbers.
Year: 3 Year: 3
Encourage daily v Encograg_e daily )
counting in multiples : ; : ; : ; : 1 counting in multiples,
both forwards and SUPPS:elq bya
N numoer lne or a
backwards. Thns_can TG aTwo hundred square.
:ens.':ze?l:zdoruzlng a n @ 13|15 @ 78|19 @ Look for paﬂems in
htndred Lare [2]22]23]@] 25 28 [ 7 |@[ 0| 30 the four times table,
square. 31 [@)] 33| 3435 [@] 37 [ 8| s [@ using manipulatives
, 1|42 | 43 @ 45 [ 46 [ 7 (@] 49| 50 to support. Make links
e vee e e to1he 2 times tabe
using concrete ' 4 8 12 |16 |20 seeing how each
ma:?pulatives © 24 | 28 | 32 | 36 | 40 multiple is double the
. twos. Notice the
f:;pport. Ng:;e the 44 | 48 | 52 | 56 | €0 pattern in the ones
d, even, odd, even within each group of
pattern using number -2V ARARD-VACC-COOO0—0C000— | fve muttiples
—_ IR TR TN TR N N TR T N shapes to support. [T T T N TN TR N T TN T TN N B Highlight that all the
T — T 1T 111 Highlight the pattern | L L L L L L L L L L multiples are even
0 3 6 9 121518 2124 27 30 33 36 inthe ones using a O & 8 12 16 20 24 28 32 36 4O kb U8 g romber shapes
hundred square. to support.




Skill: 8 times table

Year: 3

m -
2

A

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.

Look for patterns in
the eight times table,
using manipulatives
to support. Make links

11234
2
22

€]
42
52
62

@

82

o
o
~

&

26
36
46

3
&

51
61
7
81

66

86

8 16 24 | 32

to the 4 times table,

ele|x|@¢e|2|e|®|=

BlR|3|8|&|&|6]5

992

48 56 64

seeing how each
multiple is double the

fours. Notice the
pattern in the ones
within each group of
five multiples.

Highlight that all the
multiples are even
using number shapes
to support.

YEAR 4 MULTIPLICATION

Pupils should be able to recall and use multiplication facts for the 6, 9, 7, 11 and 12 times tables.

Objective /Strategy Concrete \ Pictorial Abstract
Grid method recap Children can represent their work with place
from year 3 for 2 Use place value counters to show how we value counters in a way that they understand. Start with multiplying by one digit num-
digits x 1 digit a_rel f.indmg roups of o nesuber. We ave - They can draw the counters using colours to bers a‘fd showin.g the clear addition
T ome e Sroaes show different amounts or just use the circles in Wi e gt
Catculenons the different columns to show their thinking as (
SRS 4x320 shown below X 30 5
Move to multiplying 5 5 210 35
3 digit numbers by
£ Fill each row with 126
1 digit. (year 4 ex- 210 +35 =25
pectation)
Add up each coli—gy es
making any exchanges needed
Column multiplication | Children can continue to be supported by 327
place value counters at the stage of multipli- x 300 20 T -
cation. This initially done where there is no 4 1200 | 80 28 X 4
regrouping. 321x2 =642
The grid method my be used to show how this 28
Itis im- relates to a formal written method.
portant at
this stage
that they
always
multiply This may lead
the ones to a compact
first. Bar modelling and number lines can support X II method
learners when solving problems with multiplica-
The corresponding long multiplication is mod- | tion alongside the formal written methods. ' 3 O 8
elled alongside 12




Skill: Multiply 2-digit numbers by 1-digit numbers Year: 3/4 Year: 3/4

Teachers may decide When moving to 3-
to first look at the — e witlo digit by 1-digit

A [ expanded column | . . | jem— e multiplication,
x 5 method before . . o asene encourage children to
2 0 (5x4) moving on to the t 1 — move towards the

) ol — x 4
short multiplication .. P weuee e e short, formal written
+ 1|5 0 (5x30) puuag ;
< method. [ T — 9 80 method.
= ssane
==
==

Bl B8 g The place value . . 12 Base 10 and place

counters should be value counters
170 used to support the . 245 x 4 =980 continue to support
understanding of the the understanding of
L= o method rather than the writt thod.
Wl rle 0000000 e ne written me!
B supporting the Limit the number of
3|4 000 °°P° multiplication, as exchanges needed in
. 000 0“ children should use the questions and
N | 0000000 times table move children away
11710 000000 knowledge. from resources when
e —— Q| EEA multiplying larger
1 2 numbers.
Skill: 6 times table Year: 4 Skill: 9 times table Year: 4
Encourage daily ¢ ;
1|2]s[«[s|@|7[8]9]w o ' Tzl:Talslel7]s ® ncourage daily
m 0 [@]s|ufs]6]|@]e]2 counh:\tge:jn multiples, nl12|3[u|s]6|” @999 20 counting in multiples
21|22 23|@)| 25|28 27| 28| 20 (@] | SUPPOMteC bya both forwards and
fumber line of a 21[22]23] 24| 25| 26 |@)] 28| 20| 30 )
31|32 33]34] 35 |G| 37| 38[ 39| 40 backwards. This can
hundred square. 31 [32]33] 34| 35|@)] 37| 38| 39| a0 )
41 (@] 43| 44| 45|46 | 47 |@)] 49| 50 ; be supported using a
Look for pattems in 41|42 (43|44 |@) 46| 47| 48] 29|50 number line or a
5 [52[53[@) 55 56 57 s8 52 @ the six times table, 9 18 27 36 45 51 [52]53|@[s5]s6 57| 58[s0]60 hundred square
61|62|63|64|65(66|67|68|69|70 . . < 3
6 12 18 24 30 e o o Py o g o g o o using manup;litlv?k 54 63 72 81 30 61| 62|@)] 64| 65| 66| 67| 68| 69| 20 Look for patterns in
36 42 48 54 60 P P e v ey ey s o e P to suppor.L lake links 7 |@)|73|74]75 |7 | 7| 7] |00 the nine times table
to the 3 times table, (@] 6283 |84 ]85]e6 67|88 0 @ ) '
66 72 78 84 90 919293949596 |7 [ a8 |99 100 h h using concrete
seeing how eac! 1] 92[93]94] 0506 97] e [@]100 manipulatives to
multiple is double the + Notice th
threes. Notice the support. ohlce e
Pl s s ~ Q00000009 00000000 —00RRRRRAD— | o onee ving the
within each group of and ones using the

five multiples.
Highlight that all the

hundred square to
support as well as
noting the odd, even

multiples are even 9 18 27 B OC
using number shapes patlgrn within the
to support. multiples.
Skill: 7 times table Year: 4 Skill: 11 times table Year: 4
Encourage daily E Jail
1[2]s]4]s]e|@]e]o]w0 I ) 1]2[s|a]s|e]7]8]o]w0 ncourage daily
n[12|5|@|s|e|7|[s]we]o counting in multiples W [22]35|44|55 |66 @[ 2| [ [s|6| 78|02 |countingin multiples
m @[z ==z |@n]n| | ot forwardsand 77 | 88 | 99 | 110 [121 | 132 2 0[5 2252 [ 27z [z 0] | both forwards and
3132|3334 |@)[ 36| 37383940 E:C:::::;T&ZOS? 31| 32]|@)]34] 3536 37| 38 39] 20 backwards. This can
be supported using a
«|@4s]u ‘55 ‘: @[ hundred square. Oo Oo Oo a1 |42 [ 43|@| 45| 46| 47| 48[ 49|50 numeF:(l)ine ora g
7 14 | 21 | 28 | 35 51[52155 15455 (915758159 190) | The seven times table Oo Oo o [s2 [sa] s [@) ss [ [ so [0 o0 hundred square
42 | 49 | 56 | 63 | 70 N 62@6‘6566%5869@ can be trickier to 61| 62[ 63 64 |65 (@] 67 68 69| 70 square.
njrfnllre|m @8] 18] | leam due to the lack Oo n|72|7]n]x]x@]n[n]e0 Look for patterns in
o 52 03 @) o5 o6 [ e7 a8 39 s0] | of ovious pattern in & [ 5283 | o4 [85 o6 [ 87 (@ [89]0| |y loven times
Sinlslviswixlel B snsnbers hownes o1[s2[ss[o4]os o6 [ 7] 08 [@f w0 table, using concrete
they already know mani’pulatives e
several facts due to " L] i
-2 — VOO0 —O00000 | commuttuiy o fife £ Rl b i
. ® 1
Children can still see ™ : : : p:gern in thg te{;]s
the 0dd, even pattern M and.ones using the
D R TR [N [ (S (S [ [ (R [ (R N R hundred square to
Tt 2 in the multiples using [T T TN SRR WA T T SR S N T T B i
© 7 W 2128354249 56 6370 77 8 e apes O T 22 33 4k 55 66 77 88 99 MO W B2 | consider the pattern
SUj t
i after crossing 100
Skill: 12 times table Year: 4
12 ] s|lafs|e|[7]|8]|9a|w0 Enco‘-f'agle dailyv
12 |24 | 36 | 48 | 60 n 13[1u[s]e]w[e]w]20 counhnge;nbr;wulnples.
support a
2 | 84 | 96 | 108 [ 120 21 (22| 23|@)|25[26]| 27| 28[20]30 ;
31 (32| 33]34 35 (@] 57| 38[39] 40 number line or a
132 | 144 41 (42| 43] 44| 45[ 46| 47 [@[ 49|50 hundred square. .
o152 3|5 | 55|56 | 7] 58| % [@ Look for patterns in
000 Q00 000 O |t
Szl iolesieelorieeleln using manipulatives
O“ O“ . .0 é i 7: = 7: I support. Make links
O“ SIS IS ; 1% 1%91%01 | to the 6 times table,
91(92(93|94 |95 97 | 98 | 99 [100 seemghoweach
multiple is double the
= sixes. Notice the
e :. pattern in the ones
o within each group of
five multiples. The
FH—+—+—+—+—+—+—+—+—+—+—+—> | hundredsquarecan
0 12 24 36 48 60 72 84 96 108 120 132 Wk support in
highlighting this
pattern.




YEAR 5/6 MULTIPLICATION

Objective /Strategy Concrete ‘ Pictorial Abstract
Column Multiplication for
3 and 4 digits x 1 digit. x |300 |20 |7 ‘ .
4 |1200 |BO |28
|| 2
| =
i 1200
| | il 1308
isi i hey always
Itis :rll‘lport:nt at d':s stage that they alway 327 This will lead to
n 2
;ul;:; T:ai :oz'r:n: to be 'X—lh a compact
i inu
hod.
supported by place value | 30 8 method
counters at the stage of a2
multiplication. This initially
done where there is no
regrouping. 321x2 =642
Column multiplication | Manipulatives may still be used with the 18 18 x 3 on the
corresponding long multiplication modelled 10 8 first row
alongside. x|1]3
¢ ~ 7 < (8 x 3 =24, carry- |
0 —> 2 ing the 2 for 20, |
1/]8|0 then1x3)
3
2|34 18 x 10 on the
. ! 2nd row. Show
multiplying
by 10 by
l 23 u- putting
Continue to use bar modelling to support problem b | & 2
X ——— zero in
solving (e [L (1234 x 6) .
z units first
1 23 4 O p234x10)
(9744
Multiplying decimals Remind children that the single digit belongs
up to 2 decimal in the units column. Line up the decimal
places by a single points in the question and the answer.
digit.
3|19
x &
2552
~ I 7
Skill: Multiply 4-digit numbers by 1-digit numbers Year: 5 Skill: Multiply 2-digit numbers by 2-digit numbers Year: 5
S When multiplying a
When multiplying 4- 0000 multi-digit number by
digit numbers, place 2-digits, use the area
value counters are [ e o e .| 000 OO model to help
the best manipulative 000 OO children understand
to use to support the size of the
children in their O 0 O O numbers they are
understanding of the using. This links to
formal written 30 . E o O O o o finding the area of a
method. R rectangle by finding
If children are H T o the space covered by
multiplying larger x |20 2 512 the Base 10.
e numbers and 1 The grid method
ThiH|[T|O| struggling with their m aw|[30|600] 60 x 31 matches the area
1lsl2l6 times tables, 1120 2 5 | 5 | modelas an initial
: encourage the use of written method
x 3 multiplication grids so 66 0 before moving on to
s|lal7]8 children can focus on 6|82 the formal written
the use of the written 22 x 31=682 multiplication
2 ! method. method.




Skill: Multiply 3-digit numbers by 2-digit numbers Year: 5 Skill: Multiply 4-digit numbers by 2-digit numbers Year: 5/6
Children can continue When multiplying 4-
° e O O O oooo | touse the area model digits by 2-digits,
Th W T 0| |whenmuliplying3- TTh | Th children should be
O @ e o e o OOO 23| a digits by 2-digits. confident in the
Place value counters 2 written method.
O e e e e e OOO x 3|2 become more
O e e o e e OOO <lslas efficient to use but % If they are still
Base 10 can be used struggling with times
O O O ooo 17hol20 to highlight the size of tables, provide
o ° e 21alels numbers. 2 multiplication grids to
o e o O O O ooo 2 3 support when they
Encourage children to 5 4 are focusing on the
move towards the 1 use of the method.
formal written
* 200 30 4 method, seeing the 7|8 Consider where
30 6,000 | 900 120 links with the grid exchanged digits are
method. placed and make
[ 234 x 32 = 7,488 ] 2 400 60 8 [2,739 X 28 = 76,692] sure this is consistent.

Division

Key language: Share, group, divide, divided by, half.

YEAR 1 DIVISION

Objective /Strategy Concrete \ Pictorial Abstract

Children use pictures or shapes to share quanti-

T3

Division as sharing

12 shared between 3 is
BE 4

$ $ P
8 shared between 2 is 4

" @“
“ 4 &

Use Gordon ITPs for
modelling

2 groups?

| have 10 cubes, can you share them equally in

12 shared between 3 is 4

Division as sharing

2 groups?

| have 10 cubes, can you share them equally in

Children use pictures or shapes to share
quantities.

$3$ $$

23 $3
8+2=4

understanding.

Children use bar modelling to show and support

12+:4=3

12+3=4




Division as grouping

counters to aid understanding.

Divide quantities into equal groups.

Use cubes, counters, objects or place value

|e00ne| s00ee|s000e 000es secce se0ee senee

Use number lines for grouping

ANNAN

28+7=4

0123468789 0112

Think of the bar as a whole. Split it
into the number of groups you are
dividing by and work out how many

each group?

12:3=4

Divide 28 into 7 groups. How many are in

: ~ - -~ = - - ., |would be within each group.
20
A
20+5="7
Sx?=20
Skill: Solve 1-step problems using multiplication (sharing) Year:1/2 Skill: Solve 1-step problems using division (grouping) Year: 1/2
20 Children solve Children solve
L problems by sharing problems by grouping
amounts into equal and counting the
? l ? | ? | ? | ? groups. number of groups.
Grouping encourages
In Year 1, children use children to count in
concrete and pictorial VAR BETTVIRNAIRBNE SN D0 multiples and links to

There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?

00000 <><><><><)

00000
20+5=4

representations to
solve problems. They
are not expected to
record division
formally.

In Year 2, children are
introduced to the
division symbol.

= There are 20 apples altogether.
They are put in bags of 5.

How many bags are there?

e le V)
oAb dh N 4\ 4

OO0
Y\ \r Y\ ¥y
oAb b 4\ A\ 4

N\
OO0

repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.

Skill: Divide 2-digits by 1-digit (sharing with no exchange)

Year: 1/2

+2 +2

Tens numbers, children can
use manipulatives

00 0000 that allow them to

00 0000 %/ / partition into tens and
ones.

When dividing larger

48 +2=24

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.




Objective/Strategy Concrete

YEAR 2

DIVISION

Pictorial

Abstract

Division as grouping
counters to aid understanding.

006068 ® e

24 divided into groupsof 6 =4
96 + 3 =32

O ©

Use cubes, counters, objects or place value

' XXXXNEEEAD

©)
® © ®
© © ©
0® 0® @

Continue to use bar modelling to aid solving
division problems.

20
20+95="?
Sx?=20

How many groups of 6 in 24?
24:6=4

Division with arrays

sentences that can be created.
Eg15+3=5 5x3=15

15+5=3 3x5=15

Link division to multiplication by creating an
array and thinking about the number

Draw an array and use lines to split the array
into groups to make multiplication and division
sentences

4x7=28

28+7=4

GO0

28+4=7

28=7x4

0006
YY

28=4x7
4=28+7

7=28+4

Find the inverse of multiplication and
division sentences by creating eight linking
number sentences. 7 x 4 = 28

Skill: Solve 1-step problems using multiplication (sharing) Year: 1/2
20 Children solve
problems by sharing

S T

They are shared equally between 5 bags.
How many apples are in each bag?

00000 @@@@@

00000
20+5=4

‘ There are 20 apples altogether.

amounts into equal
groups.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record division
formally.

In Year 2, children are
introduced to the
division symbol.

Skill: Solve 1-step problems using division (grouping)

Year: 1/2

[

r\r Y Y Yy
oAb dh A\ 4\ 4

OOOO0

0123456789 ONRDBRBEBY BP0

There are 20 apples altogether. 1

They are put in bags of 5.
How many bags are there?

© o o o\/e o
o o o o
X o/\e o/\¢ ¢
00000

20+5=4

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.

Skill: Divide 2-digits by 1-digit (sharing with no exchange)

Year: 1/2

Tens
00 0000
00 0000

+2 +2

b0 %)

When dividing larger
numbers, children can
use manipulatives
that allow them to
partition into tens and

48 -2=24

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.




YEAR 3 DIVISION

Objective /Strategy

Concrete

Pictorial

Abstract

Objective &
Strategy

Concrete

Pictorial

Abstract

Division with remain-

ders.

14+3=

Divide objects between groups and
see how much is left over

Jump forward in equal jumps on a number line
then see how many more you need to jump to
find a remainder.

Complete written divisions and show the re-

mainder usingr.

29 = 8 = 3REMAINDER 5

s ™ L . T
a8 BERE 0 |TTT T
\. /| Draw dots and group them to divide an amount
‘ and clearly show a remainder.
= .
L]
remainder 2
Use bar models to show division with remain-
ders.
Example without remainder
40+5 +5+45+45+5+45+5+5 =8fives
Ask "How many 5s in 407"
0 5 10 15 20 25 30 35 40
Example with remainder
B+6
+6+ +6 + = 6 sixes with a remainder of 2
0 6 12 18 24 30 36 38
For larger numbers, when it becomes inefficient to count in single multiples, bigger
jumps can be recorded using known facts
|
Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4 Skill: Divide 2-digits by 1-digit (sharing with remainders) Year: 3/4
When dividing e nWU':E :r'sv"::?:
numbers involving an Tons : .
exchange, children S —— — 53 :::3'::;‘:-53;'(;‘1::;
;lae:::sve‘.gﬁ,a::;&taer:s e e 13 | 13 | 13 I 13 | 1 place value counters
to exchange one ten — e ;zret);c:zzg: one ten
for ten ones. bl
Children should start e wee . z:;'i;;?e‘r']’;‘zl:g?de
with the equipment Ny
)
Vel S rema'ide?s as the;
sharing the tens and 88@ 0000000 mainders, as they
o 00000 will be left outside the
7~ —— o';l s el betwmen - grid once the equal
4 8 T ::: he rows. © 000 | groups have been
’ 10 3 i Flexible partitioning in it a ° ° 000 | ) nliad’e'l o
© 000 a part-whole model Zi (&) 000 Flexible partitioning in
10+3=13 ) 000 supports this method. W ‘ ) 000 a part-whole model

supports this method.




Year 4-6 DIVISION

Objective/Strategy Concrete Pictorial Abstract
Divide at least 3 digit | 96 =3 Tens Units Students can continue to use drawn diagrams Begin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help them divide numbers | no remainder.
3 2 into equal groups. 2 1 8
A oJoJoN X J 3
Short Division

1220 20 0O\ /OOY0O)| 4l8 7 2
OO OO O O Move onto divisions with a remainder.
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Use place value counters to divide using the

s

bus stop method alongside Encourage them to move towards counting in| Finally move into decimal places to divide the
i multiples to divide more efficiently. total accurately.
Start with the biggest place value, we are 1 4 :
sharing 40 into three groups. We can put 1 16 21
ten in each group and we have 1 ten left over. 3 5 5 1 1 0
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0663+5
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We exchange this ten for ten ones and then 8> 5 3 q
share the ones equally among the groups.

=

We look how much in 1 group so the answer
is 14,

Long Division

Step 1—a remainder in the ones

hto

041R1
47785

4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160)

4 goes into 16 four times.
4 goes into 5 once, leaving a remainder of 1.

thhto

0400R7
8) 3207
8 does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).
8 goes into 32 four times (3,200 ~ 8 = 400)

8 goes into 0 zero times (tens)
8 goes into 7 zero times, and leaves a remainder of 7




Step 1 continued...

us the remainder of 3

Check: 4 x 61 + 3 =247

finds us the remainder of 1.

Check: 4 x 402 + 1 = 1,609

hto
061
4) 247
-4

3

th hto
0402
4) 16089
-8

1

When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4, write that four under the 7, and subract. This finds

When dividing the ones, 4 goes into 9 two times. Multiply 2 x 4 = 8, write that eight under the 9, and subract. This

Step 2—a remainder in the tens

Two goes into 5 two times, or 5 tens
+2 =2 whole tens -- but there is a
remainderl

To find it, multiply 2 x 2 = 4, write that
4 under the five, and subtract to find
the remainder of 1 ten.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
to to t o
2 2 29
2)58 2)58 2)58
-4 -4
1 18

Next, drop down the 8 of the ones
next to the leftover 1 ten. You
combine the remainder ten with &
ones, and get 18.

Divide 2 into 18. Place 9 into the
quotient.

Multiply 9 x 2 = 18, write that 18
under the 18, and subtract.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
to t o to
29 29 29
2)58 2)58 2)58

-4 -4 -4

18 18 18
-18 -18
0 0

The division is over since there are
no more digits in the dividend. The
quotient is 29.




Step2-A
remainder in
any of the
place values.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
hto hto hto
1 1 18
2)278 2)278 2)2178
% =l
0 07

Two goes into 2 one time, or 2 Multiply 1 x 2 = 2 write that 2 under Next, drop down the 7 of the tens
hundreds = 2 = 1 hundred the two, and subtract to find the next to the zero.
remainder of zero
Divide. Multiply & subtract. Drop down the next digit.
hto Ato Ateo
13 13 13
2278 2)278 20278
=2 - -2
07 07 07
-8 -
1 18

Divide 2 into 7. Place 3 into the
quotient

the 7, and subtract to find the
remainder of 1 ten

Multiply 3 x 2 = 6, write that € under | Next, drop down the 8 of the ones

next to the 1 leftover ten

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
hto Ahto hteo
138 139 139
27278 2)278 27278
-2 -2 -2
07 07 07
- 6 - 6 - 6
18 18 18
-_Lg -18
0
Divide 2 into 18. Place 9 into the Multiply 9 x 2 = 18, write that 18 There are no more digits to drop

quotient

remainder of zero

under the 18, and subtract to find the | down. The quotient is 139

Year: 4/5 Skill: Divide 3-digits by 1-digit (sharing) Year: 4
When using the short
division method, 844 - 4 =122 Children can continue
children use grouping. to use place value
Starting with the counters to share 3-
largest place value, digit numbers into
they group by the equal groups.
divisor. Children should start
with the equipment
Language is outside the place
important here. value grid before
Children should sharing the hundreds,
consider ‘How many tens and ones equally
groups of 4 tens can between the rows.

we make?' and ‘How
many groups of 4
ones can we make?'

Remainders can also
be seen as they are
left ungrouped.

This method can also
help to highlight
remainders.

Flexible partitioning in
a part-whole model
supports this method.




Skill: Divide 3-digits by 1-digit (grouping)

Year: 5

Skill: Divide 4-digits by 1-digit (grouping)

Year: 5

4

2|11 |4
8|5l

o:rdo:;opooo
XXX

856 -4 =214

Children can continue
to use grouping to
support their
understanding of
short division when
dividing a 3-digit
number by a 1-digit
number.

Place value counters
or plain counters can
be used on a place
value grid to support
this understanding.
Children can also
draw their own
counters and group
them through a more
pictorial method.

9898

o—

| 8532+ 2= 14,266

2|6 (6

5 (13 (12

Place value counters
or plain counters can
be used on a place
value grid to support
children to divide 4-
digits by 1-digit.
Children can also
draw their own
counters and group
them through a more
pictorial method.

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with multiple
exchanges.

Skill: Divide multi digits by 2-digits (short division) Year: 6 Skill: Divide multi-digits by 2-digits (long division) Year: 6
When children begin
to divide up to 4- ol3Ts 2x1=12 Children can also
digits by 2-digits, 12x2=24 divide by 2-digit
0 3 |8 written methods 1.2]4 32 30 g ii :ig numbers using long
[ n 7 432 -12 =36 become the most -1316]0] 12%5=60 432 -12=36 division.
12 4 3 e accurate as concrete 72 (x6) 12x6=72
' ' and pictorial - 72 12x7=84 Children can write out
representations 0 g : 3;9068 multiples to support
become less effective. 12 x 10 =120 their calculations with
Children can write out larger remainders.
multiples to support 0 4|89
their calculations with w[7 3|35 1x15=15 Children will also
o 4 8 | 9 larger remainders. “6 000 ic 2%15=30 solve problems with
. _ Children will also [ . _ ] 1131305 3x15=45 remainders where the
[ 7’335 +15 =489 ] 15 7 |73 [P |5 solve problems with 7'335 - 15 =489 120 0 (xep) 4%15=60 quotient can be
remainders where the 1135 5x15=75 rounded as
quotient can be N 113 s (e 10x15=150 | appropriate.
[ 15 [ 30 I 45 | 60 | 75 | 90 | 105 l 120 | 135 | 150 | rounded as -
appropriate.
Skill: Divide multi digits by 2-digits (long division Year: 6
2 4 12 1x15=15 When a remainder is
153 72 2x15=30 left at the end of a
“13lol0 3x15-45 | calculation,children
[372 =15 =24r12 ] REIR ax5o60 | €N e,ther leave it as a
remainder or convert
5x15=75 |. A
- 6 0 it to a fraction.
12 10x15=150| This will depend on
the context of the
question.

~N |~

o ~N|Oo

njlo m|lo s

LIRS

372+15=24g

Children can also
answer questions
where the quotient
needs to be rounded
according to the
context.




