ST NICHOLAS OF TOLENTINE CALCULATION POLICY
~choosing the best representation for the maths™

NB: Pictorial can be a representation of the concrete where possible

Numberlines are invaluable as they help to secure their understanding of numberlines ready for use across the four operations.

Each time you include a new PV column, model which equipment represents this and how to draw it (eg Hundreds in y3, Thousands in y4 etc)

MATCH SORT COMPARE COUNTING

Same different sort set more fewer Count altogether subitise times
Bigger smaller larger taller shorter heavier lighter Made up of part whole

Holds more/ holds less

Capacity pattern

COMPARING | counted

The are the same Thereis 1.

The are different Thereare2/3.

The There are ____ altogether.
___andthe ___ match | can see..

The has the same capacity as | cansee ___ without counting.
SORTING | can subitise_____
The___andthe ___ are a set/not a set because We clapped times

| have sorted the objects by

All my objects are Thereare

Another way to sort the objects are There are altogether.

This belongs/doesn’t belong in the set because is 1 more/less than




The rule is
This set has more/fewer than

PATTERNS

My patternis ___, ,

The __ comes next in my pattern

| have used to make my pattern.
Next, | need to continue my pattern.

I need____to finish my pattern.
The is in the wrong place

Icansee is made up of and
Ican see is made up of . and
There is here and there so there must be
altogether.
______isapartand is a part.
If is a part, then the other part must be
— isapartof
The whole is




Objective Concrete (representation) Pictorial (process) Abstract Sentence stems
Multilink, counters, bead Part whole model  Bar model Number sentence
strings, tenframes rekenrek | numberline
Counting in 1 | Use a number line to count on in ones. 5+3=8 The last number I said was , so there are
ones : T Sy ] I.I.l.l.l.l 8=5+3 objects in total.
—r (00@ N
5+3=8 5 6 7 8 I need to start counting from
Start with the larger number on the . The number that comes after is
frame and then count on to the )
smaller number one by one I will say the number because ...
I will not say the number because ...
Starting at the As above 5+12=17 Addend plus addend equals sum.
bigger number | Encourage children to recognise 5 R R L . Sum equals addend plus addend.
&8 . he rek k f d 90 11 12 13 14 15 16 17 18 18 20 Place the larger number in your q P
and counting on | ©n the rekenrek or ten frame an
& the fact they know it so they dont | 12+5=17 count on the smaller number to Jth
| start at and then count on
need to count from 1 Start at the larger number on the number line answer.
and count on in ones or in one jump to find the
answer.
PLACE VALUE: ‘ » Use pictures to add two numbers together as 8=5+3 5 There are in the whole group.
agroup or in a bar. 5+3-8 -- There are in this part of the
Combining 2 Use part, part whole model. _ gl"OUp.
pa rts to make a Use cubes to add two numbers together as a 3" Use the part part whole diagram as}
part Whole group orin a bar. s /Wn shown above to move into the abstract. iS the whole; iS a part and
whoie\xf‘. Include missing number questions to is a part.
model < support varied fluency:
(53) .I.'. G 8=7+3 The whole is and one part is
. so the other part must be .
38am 28288 5+7?7=8




Regrouping to B o— 7+4=11 This is ten ones. It is also one ten
make 10. This is an : =
essential skill for f ! 34+9= If | am at seven, how many ___isfiveand __ more.
column addition later. S A SRS R S R more do | need to make ___isequaltotenplus __.
2 partition the smaller number using the part, 10? How many more do |
7+3 part whole model to make 10. add on now? | know that ___ plus ___isequal

Start with the bigger number 9 zﬁ;!ml g totenso___ plus___ isequal to

and use the smaller number .

to make ten first | know that 6+4=10 so | know

that 16+4 =20
m (eg 6+4 = 10 so 16+4=20)
l

6+4=10 then+1to

make 11
Represent & use | 3 more than 7 (Wm < . 7-3=4 ____morethan__isequalto__.
number bonds | 00000 @ 1042 | DD X X X X Missing number questions:
and related T’elv.eigq:I:ten pllustwo. =3 o <3 T 10= ? +3 — more than - Is -
subtraction - 10 =T 7+7?=10

facts within 20

i

16 4

‘

__is_morethan __.

| know that ___ minus ___isequal to
tenso __ minus __ isequalto .
(eg 10 -4 =6 s0 20-4=16)




Objective

Concrete

, tenframes dienes/base ten
place value counters

Place value chart

Pictorial

Drawn representations for base ten
Bar models

Part whole models

Abstract

Number sentence
Missing number problems
Column method

Sentence stems

I ten

30+ G0 =

Use representations for base ten.

numberlines partition
Adding Tens B BRBBA 20+30=50
multiples of ten H H ¢ {ob o H H i 70=50+20 lknow _+ _is___ sol
E H § HHH B H| 40+o=60 know _ tens+___ tens
3 tens 4 & tans = tens is___tens

(eg 3+2 = 5 so 30+50= 80)

Use known
number facts

[
\D
|:]+[:] =20

20-[J=]
[J+[]=20 20-[]=[]

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=[]

|:|+1=1s
1+|:|=16 1s—|:|=1

| knowthat __ plus ___is
equal to ten so plus
___isequalto .

| know that 6+4=10 so |
know that 16+4 =20
(eg 6+4 = 10 so 16+4=20)

| know that minus is
equal to ten so minus
is equal to .

(eg 10 -4 = 6 s0 20-4=16)




I:|D|:|+ I:ID|:| - |:|D|;||:| ) x : B | know that ___ plus___is
o » T U O= & leade'to equaltotenso____ plus
is equal to .
= — 30+40=70 — —
|:||:||:|+ l:||:||:| |]|:||:||:||:||:| Hl + “” - “HHI | know that 6+4=10 so |
e know that 16+4 =20
300 + 400 = 700 (eg 6+4 = 10 so 16+4=20)
| know that __ minus ___is
equaltotenso____ minus ___
isequalto .
(eg 10 -4 =6 50 20-4=16)
53+24
Add a two digit @) eg: 17+ 16 +7 16+7 ____can be partitioned into
number and ;EEE% 5 iy +3 16 +4=20 __and___
ones Use the 20+3= 23
. ten ; t ; The multiple of 10 after is
frame to ‘15 20 23 I need to add to get to the next 10
I. a make ten | Use a numberline to model making i )
— I need to add more.
the next ten and then adding the w R .
remainder of the number.
Explore the pattern: Continue to explore the pattern:
1745 27+5 37+5etc 16+7 26+7 36+ 7etc
Add a 2 digit " 27 + 30 27 +10=37 If  add one more ten, the digit
a +10 +10 +10
number and ag in the ones place stays the
tens o ———+ || | l \ 27+20=47 same.
25+10 =35 l N3 AT s 27 +0=57

Explore that the ones digit does not change

Use a numberline to model adding
ten (to add multiples of ten)

Draw the dienes and count the
tens aloud as they are added.

How many tens do | need to add to
34 to reach 74?




Add 2 two-digit

Partition the number into

/ ES+4\7\

| need to add tens and

numbers tens and ones using dienes (or il +5 or /20 - /2 _____ones.
PV counters when chn are ,3{7‘\5"’”‘% rd \‘b 7/ . \7\: 20+5 40+ 7
secure with dienes) _ . . Istartat .
// U: . :ize;::::sllme and bridge ten using part whole 20 + 40 = 50 First | add tens. Then |
oo o. add ones.
) //// 5+7 =12 —
T | O 60+12=72
%0
:. Lead into recording in column
® format, to reinforce place value
NB: dienes are easier to draw and prepare children for formal
in the pictorial stage than PV written methods with larger
counters values.
S
!_"' .
| 2(s + 1)
GO (qggmemio)
T2 (60 +12)
Add three 1- o A4 7 +(6) = + and ___ make 10. If1
digit numbers “‘ % 0 O W + g«!’_'_ fff’: = add__ more, the totalis
“ v O Regroup and draw representation. —
10+ = So_ + +

Combine to make 10 first if possible, or
bridge 1o then add third digit

o
447+6 =17

Put 4 and 6 together to make
10. Addon 7.

W - gg,=15

Combine the two numbers that make/
bridge ten then add on the third.




Estimate the
answers to
questions and
use inverse
operations to
check answers

Use double sided counters to
show the inverse of addition
and subtraction

Use numberlines to illustrate
estimation and also to model the
relationship between addition and
subtraction

If ____ isapartand
the whale.

If

is the whole and

other part.

Theinverseof _____is

isapart, then

is a part, then

s

is the




Objective

Concrete

tenframes rekenrek
dienes/base ten place value
counters place value grid

Pictorial

Drawn representations for base ten
Bar models

Part whole models

Abstract

Number sentence
Missing number problems
Column method

Sentence stems

Column Use Dienes or PV counters to | Children to draw dienes or PV 223 hundreds added to hundreds is equal to
Addition—no add (up to Hundreds) counters hundreds.
regrouping ; o rens ones +114 I put in the column because ...
. . 35+
Add two or .& 32 337
three 2 or 3d|g|t : Add the ones first, then the tens, then ones plus ones s equal to ones.
the hundreds. tens plus tens is equal to tens.
num be rs. hundreds plus hundreds is equal to
- -] , 4_! l \ hundreds.
— hundreds, tens and onesisequalto
o (esoee i o ’
! B 574232
» 3 digit addition regrouping in tens and ones drawing Dienes/place value counters
Column Use dienes or PV counters M & 5 fens ¥ ——tens = —__tens
Addition with T o ‘ s i & § Lfnldhave tsmlens.Imnex:hungelhemfﬂr hundred
. s 84095850 W i S e '
regroup|ng_ |:| 60 A 1‘; — 7‘; Thave hundreds, tens and ones, so
mmeeny 8%3% 2o DD = % altogether [ have
; E— % Start by partitioning 5 3 6
ur the numbers before -
ereerrreens :i.‘!‘; |:/|K!/ formal column toshow = 8 5 In column addition, we start from the place value column that

the exchange.

(=)}
)
—

[
—

has the value.

The ___isinthe

column. It represents




Objective

Concrete
dienes/base ten place value
counters place value grid

Pictorial

Drawn representations for base ten
Bar models

Part whole models

Drawn PV frames and counters

Abstract
Number sentence
(calculation)

Missing number problems
Column method

Sentence stems

Y4—add
numbers with
up to 4 digits

Children continue to use dienes or place
value counters to add, exchanging ten
ones for a ten and ten tens for a hundred
and ten hundreds for a thousand.

Hundreds Tens Ones

mnoong noes

Use money to represent

o0 :: '0.. L4
joe | ¢ | ™
o L R J
‘:o E: e 0::
7 1 5 1
® ©

Draw representations using place value grid.

35117
+| (3|96

A3

Continue from previous work to carry
hundreds as well as tens.

Relate to money and measures.

ones added to ones is equal to ones.

plus plus the 1 that I exchanged from the last

column is equal to

Thave

hundreds/tens/ones, so I do/do not need to make

an exchange.

In column addition, we start from the place value column that

has the value.

The _____isinthe column. It represents




decimal places,
including money

Introduce decimal place value counters
and model exchange for addition.

Insert zeros for place holders.

23-36 |
q.
81,059 sa- 553
l'&,eé% +| [1]-13100
5,30 | 93 -5 1]
+| 205151 2oz
\20,‘]57‘1
(AL 1

Y5—add As year 4 2.37 + B1.79 728 In column addition, we start from the place value column that
numbers with Tens| ones * tenths | hundredth: e 1245 has the volue.
B -‘M The isin the column. It represen
. It represents
more than 4 11 E3 15
digits. Add m— + {3-1 7 ‘?‘ E_
. . e = o]
decimals with 2 i

Isay ___ point __ butlthink __ and
____tenth(s).

Isay ___ point___ butlthink ___
and ___ hundredths.

Add decimal Insert zeros for place holders. added to is equal to
10's 1's 0.1's 0.01's
numbers up to 3 SOl | e 23 361 subtract is equal to
i -0
decimal places L|(e)e 0.1 /0.1|001001 8 15,22 2 sq- ;38 tenths added to tenths is equal to
y FENE
0.1 15,301 93 -5 1 1] tenths.
+[2[0/5511 2oz
ek
1

I do/do not need to make an exchange because ...




Objective

Concrete
(representation)
Multilink, counters,
bead strings,
tenframes rekenrek

Pictorial (process)
Part whole model
Bar model
numberline

Abstract
Number sentence

Sentence stems

Taking away ones

Use physical objects
to show how objects
can be taken away

&

Draw objects and cross out objects
to show which have been taken
away

¥ X 3 X
AN e T " \ ¥ 4, 4
LN\ N

% Y % % %

7—4=3
16—9=7

One less than....

AUGMENTATION:
First therewere
Then___ were taken away.

Now thereare

Counting back

°9p oo

Move objects away from the group, counting
backwards.
Move the beads

w along the bead

string as you count

m backwards.

Chope

Count back in ones using a number line.

Put 13 in your head, count
back 4. What number are
you at?

I need to start from

I need to make jumps backwards.

Iland on

This means that - =




Find the difference

Compare objects and amounts

CLLLLLIT)7 ‘Sevenis 3 more than four'
ogm 4

T am 2 years older than my

sister’
5 Penchs

oo

Lay objects to represent bar model.

Count on using a number line to find the
difference.

Hannah has12 sweets and
her sister has 5. How many
more does Hannah have
than her sister.?

Represent and use Move to using numbers within the If the whole is and is a part, then the other
Link to addition. Use part whole model. .
ol partis
number bonds and PPW model to model
. the inverse. minus is
related subtraction | |:| ﬁ _ _
facts within 20
If 10 is the whole and 6 is one of the arts, /
what s the other part?
. —6= )
Include subtracting 106123 ‘\ ﬁﬁ
zero /
Part Part Whole
—
model
Use pictorial representations to show the part.
Make 10 14—9 18 -7 =[6] 16—8 First | need toreach 10
= — 4 -3 How many do we take off first to get to 10?
n . ;[31‘[4‘] " R e W I ) How many left to take off? Then | need _tO reach -
T T 11
E | HH 1 E 13_7
subtract =
Make 14 on the ten frame. Take 4 aw:
mameake t:: t:e: [ak: o:e ,:;e ;;,yso Jump back 3 first, then another 4. Use ten 8 2
that you have taken 5. as the Stopping point.
QOO0 0 10-8+2
0 10=2+8 and isa bond to 10
P 10—2-8 10is made up of ___and
10—8=2

Draw pictures to represent




Objective Concrete Pictorial (process) Abstract Sentence stems
(representation) Part whole model Number sentence
Multilink, counters, Bar model
bead strings, numberline
tenframes rekenrek
Regroup a ten into ten . & ! &) 20—4 =16 To subtract ones, I need to subtract 1 times.
ones » . 3 3
T — change a : : i
:: ki:'to ten ones, use the term ‘take and q G i
20 — 4 =
Partitioning to subtract | ,, .. [===" T | Children draw representations of Dienesand | 43—21 =22 First | take tens and then |
without regrouping. 21 o cross off. take ones. | have ___ tensand
‘Friendly numbers 'f-:‘: ﬁ ones left. Thave  left.
o em— 0o

number when
subtracting L
without

regrouping.

partition the ‘

43—21=22




Make ten strategy bt 93-76=17 I need to subtract to getto 10

Progression should be e = w0 3 I can partition into and
. e 28 30

crossing one ten, . 76 80 90 93 I need to subtract more.
. 3428 ‘counting on’ to find “difference’

crossing more than one Use a bead bar or bead strings to model less than is

t . t h counting to next ten and the rest.

€n, crossing the Use a number line to count on to next ten
hundreds. and then the rest.
Objective Concrete Pictorial (process) Abstract Sentence stems

(representation)

Part whole model

Number sentence

Multilink, counters, Bar model
bead strings, numberline
tenframes rekenrek
Subtract numbers Va ry the pOSition Of the » When adding or subtracting 1s to or from a number, the digit
. . ) | o — | . in the column always changes.
mentally, including: TTTIANYY — { answer and question.
s B 88 W N o Iflknow3+6=09,thenlknowthat123+6=

three digit number -
ones three digit number
- tens three digit
number

Use PV counters or
dienes on a PV grid
to make the number
and remove ones or
tens

100

Draw the counters on a grid

Expose children to missing
number questions and vary
the missing part of the
calculation. 678 =7 - 1 688
-10=7?678=7?-100




Move to
representing
counters with digits

Column subtraction
without regrouping
(friendly numbers)

TE

E

|

Draw representations to support
understanding

§7-124=23
(o
- L£ o+ 4
20+ 3

Intermediate step may
be needed to lead to 5 Z
clear subtraction "_l_z_
understanding. Z O

» _____ ones/tens/hundreds minus ones/tens/hundreds
is equal to ones/tens/hundreds.
» Now there are hundreds, tens and ones.

The answer is

| put the minuend on top

| start from the column with the
smallest value.

| subtract FROM the minuend

Column subtraction
with regrouping

00 (000

==
raes 265
| +164
LLL 929

Begin with base 10
or Numicon. Move to
pv counters,
modelling the
exchange of a ten

e + w= |

Children may draw base ten or PV counters
and cross off.

Begin by
partitioning into
pv columns

[728-582-146
" "

‘#
S
[

Then move to

' formal method.

DN 4
i

+
o

. ones subtract ones is equal to ones,

+ Iwill exchange 1 ten for ones.

* Now I have tens and ones.

hundreds,

The answeris




into ten ones. Use
the word exchange

Objective

Concrete
(representation)
Multilink, counters,
bead strings,
tenframes rekenrek

Pictorial (process)
Part whole model
Bar model
numberline

Abstract
Number sentence

Sentence stems

Subtracting tens and
ones Year 4 subtract
with up to 4 digits.
Introduce decimal
subtraction through
context of money

Start representing
the exchange using
dienes first then
move on to PV
counters

234-179

@ | e L
0@ (eee eee®

© e o000
cleleel("T'T ]
@ 00

Children to draw pv counters and
show their exchange—see Y3

<

2[R
| 1S
[ 1]

NI

—

3
G
9

Use the phrase ‘take and make’ for exchange

tens subtroct tens is equal to

I will exchange 1 hundred to make tens.

* Now there are hundreds, tens and ones.

The answeris —

» _____ hundreds subtract

» T will exchange 1 hundred for tens, then 1 ten for

ones.

hundreds isequalto




Year 5- Subtract with at
least 4 digits, including
money and measures.
Subtract with decimal
values, including
mixtures of integers and
decimals and aligning
the decimal Up to 3
decimal places

As Year 4

Children to draw pv counters and
show their exchange—see Y3

g

2

Use zeros

for

X
2.
8

Iol— O

2

placeholder

S.

YRy
Q|0 &Y

s

w
KNS
oo

Year 6—Subtract with
increasingly large and
more complex numbers
and decimal values (up
to 3 decimal place).

As Year 4

Children to draw pv counters and
show their exchange—see Y3

N

&'

o)

0_9:6‘\.
o oy
Nl o
Ol o

NWw T/ e

) (O3]

wloXx

w|os
2|0 o
g




Numicon to demonstrate doubling

Objective Concrete Pictorial (process) Abstract Sentence stems
(representation) Part whole model Number sentence
Multilink, counters, Bar model
bead strings, numberline
tenframes rekenrek
Doubling mx;j:gﬁ;ﬁx::z;:fn 1 Draw pictures to show how to double numbers | ‘double 4 is 8’ . D°“b|e+7 iS_

o This is double

counting in multiples.

2 2 2 WL A 2 2 2.

— T
@ @lc Cl@ Sio desio i@ dio Je glo S
2 4“4 G g 10 2 % [ € 2p

/ + = [
. is/is not a double. I know this because ...
' XO+0-=
@ Double 4 is 8
doudle 4is 8
4x2=8 + =
Counting in multiples S ' . . . Count in multiples of a o There are in each pair.
counting, children may use their .
(25, 55, 105) fingers as they are skip counting. number aloud. Write There are puirs.
E— . . . . sequences with multiples There are in total
“ of numbers. 2, 4,6,8,105,
hild k ti h
Children make representations to show 10, 15, 20, 25, 30 e There are equal groups of 2

There are altogether.




o Thereare

o Thereare ____

groups of ten.

There are —__ altogether.

full ten frames.

There are _______in total.

» Thereare____ groupsof5
Thereare ______ altogether.

o Thereare_____ 5s.
Thereare ______in total.

o There are 5sin 10

Making equal groups
and counting the total

Use manipulatives to create equal groups.

Draw <X toshow2x3 =6

Draw and make representations

2x4=8

The groups are equal/not equal because ...

There are altogether.

They can be put into equal groups of

There are
The

groups.
have/have not been shared equally.

I know this because ...

There are altogether.

They are shared equally between groups.

There are in each group.
se pictorial including number lines to solve Write addition sentences to describe objects There are equal groups.
Repeated addition Use pictorial including number lines to sol d b h qual group
2 ro ere are 3 sweets in one bag. ere are in each group.
r""‘. prob Th 3 £4 bag and pictures. Th ) h group
B < -3 How many sweets are in 5 bags There are altogether.
altogether? There are groups of
=1 _
343434343 i + . . N -
- ® ® ® =15
® L J
Use different objects to add
equal groups L P LIPS e o
® L 4 L J
-~ - -~ - 2ol
é v v v v




Understanding arrays

Use objects laid out in arrays to find the
answers to 2 lots 5, 3 lots of 2 etc.

understanding

Draw representations of arrays to show

eese D)

2x5=10
2x3=6

o Thereare
Thereare
Thereare

o There are

Thereare

There are

rows.
inarow,

in total.

—__columns.

in a column.

__ altogether.

» There are 3 equal groups with

in each group.

x =

wniabpieq pA

12 ednaj ro

|02 of

16
7N
10 6
IxZ I X2

20 4+ 12 32

Objective Concrete Pictorial (process) Abstract Sentence stems
(representation) Part whole model Number sentence
Multilink, counters, Bar model
bead strings, tenframes | numberline
rekenrek
Doubllng gn‘/ocd;lj::)el::lingusingdienes and DraW pICtures and Partition a number and then double each » Double is
y . part before recombining it back together. + Halfof i
oo representations to show “ s
yd e how to double numbers * Double —— 15— so double ——1s
\ * Half of is , 50 half of is
EE gg BB neo
Be0 new
40+ 12=52




Counting in multiples of 2, 3,
4,5, 10 from O (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+5454545+45+5=40

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

Al M ) n
RIPTUR X UR

Wz, 8V
\Wl, \J‘»['r
< O \ \
Y7 N o Y7 Mo N? N o

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10

s __ x2isthesameas lots of 2

» _ multiplied by 2isequalto

s Tknow that x2= , so [ can add/subtract 2 to work
out %2

» There are 3 equal groups with in each group.

- . £ ¥ “ ¥ e % 0,3,6,9,12,15 There are 3 groups of
I Hl%” I NN 0, 5,10, 15, 20, 25, 30 : ' i
P T e « Thereare equoal groups with in each group.
‘ " ° ® * ” There are groups of
There are altogether.
4 x3=
1
M u|tip|ication is Create Use representations of arrays to show different 12=3x4 12=4x X =
. arrays usin calculations and explore commutativity. .
commutative d . £ 3 So X IS
ounters R —
and cubes Use an array to write
and multiplication sentences and
NiFice reinforce repeated addition. 4+4+4 = 12

Pupils should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of
the multiplication does not affect the answer.

00000
00000
00000

5+5+5=15
3+3+3+3+3=15
ax3=15

3x5=15

So 3+3+3+43 = 12




Using the Inverse This should
be taught alongside division,
so pupils learn how they
work alongside each other.

HiEIEN

0000

HiEnIn

2x4=8 4x2=8
8+2=4 8+4=2
8=2x4 8=4x2
2=8+4 4=8+2
Show all 8 related fact
family sentences

S0

s0

—_ tens+

ones is equal to

tens is equal to

is equal to

is equal to

ones,
tens.

tens.




Objective

Concrete
(representation)
Multilink, counters,
bead strings, tenframes
rekenrek

Pictorial (process)
Part whole model
Bar model
numberline

Abstract
Number sentence

Sentence stems

Grid method, progressing to
the formal method Multiply
2 digit numbers by 1 digit
numbers

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

rows

[ K T3 4
. of10
- | 4rows
|

L of3

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

g [

4 rows of 13

[ o0
L 1=t

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

i ax126
@ [ d | Qr—
OM[00) | ax12
OMIQO) |
©MI(00) i
QMO O |

Fill each row with 126.
Add up each column, starting with the ones
making any exchanges needed
Then you have your answer.
@ © [ ]

© |O000]

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

-4XD=20

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

X 30 5
7 210 35

210 +35=245

Move forward to the formal written method:

35
X7

245
3

is partitioned into and

First | multiply by
Then | add up the products

Solve problems, including
missing number problem:s,
integer scaling problems,

Using paper folded into
3 to demonstrate 3
times as long/ three
times as high

Three times as high, eight
times as long
?x5=2020+7?=5

3 hats and 4 coats, how
many different outfits?

. is times the length of
. multiplied by is equal to
e times the size of is




Objective

Concrete (representation)

Multilink, counters, bead strings,

tenframes rekenrek

Pictorial (process)
Part whole model
Bar model
numberline

Abstract
Number sentence

Sentence stems

Grid method recap
from year 3 for 2
digits x 1 digit

Move to multiplying
3 digit numbers by
1 digit. (year 4 ex-
pectation)

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

. | ) 4 rows
- i 4 rows
| ¥
of3

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

T U
4 rows of 13

f
fi ]

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

@ © ([ ]

Fill each row with 126.
Add up each column, starting with the ones
making any exchanges needed
Then you have your answer.
@ © [}

Children can represent their work with pla|
value counters in a way that they understal

They can draw the counters using colours {
show different amounts or just use the cir(
the different columns to show their thinkir
shown below.

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

X 30 5
7 210 35

210 +35 =245

Move forward to the formal written method:

35
X7
24.5
3

____ partitioned into tens and ones is and |
_x = tens x + ones|
= tens + ones =
To multiply a 2-digit number by . Jou |
the by and the by |
tens multiplied by plus the ten I

equal to tens.

onesx____ = ones

tens x = tens

hundreds x = hundr¢

tens/hundreds multiplied by |

hundred from the exchange is equal to __|




Children can continue to be supported by

C0|umn mU|t|pllcat|on pla.cevalug Fo_u.nters at the stage cfm{JIﬁpli— - 300 20 7 - 32?
cation. Thls initially done where there is no 2 | 1200 20 28 " 4
regrouping. 321x2 =642
The grid method my e used o show how this 28
I I % | itisim- relates to a farmal written method 20
portant at
2 | thisstage 1200
I I o that they
“ I I == always 1308
g multiply his may iead
C the ones -3 2. ? :oa :nr:uacr.
‘ I I 53 first. Bar modelling and number lines can suppart » LL rmethed,
leamers when sohing problems with multiplica
The corresponding long multiplication is mod- tion alongside the formal written methods, J 3 0 8
elled alongside ! z
Column Multiplication for 3 ~T300 120 17 — 327
and 4 digits x 1 digit. 4 [1200 |80 |28 %
28
80
‘ - 1200
Itis important at 4550
this stage that they always Multiply
the ones first. Children can continue 327
to be supported by place value X I
counters at the stage of multiplication. 113]0]8
e e el . V'l a
This initially done where there is no
regrouping. 321 x 2 =642
Column Multiplication Manipulatives may still be used with 1] ;ss:"’“‘"*
4 + rst row
the corresponding long multiplication ) ti)s < (8x3-28,comyig
. 514
modelled alongside. ‘ -3 i“;m”"-‘“e"‘
{2]3]4 18x 10 0n the
2nd row. Show
multiplyi
l 2.3 If- ng by 10
Continue to use bar modelling to support problem by} | 6 :r)t!-ng
sotving C 34X zeroin
¥ units first

19,74

7 g Yy, w2
| 236 0 pesaxto)
9,741




Multiplying decimals up to 2
decimal places by a single
digit

0 24x3

D3N xl

P e

i

X2
2| 6.0
[

Remind children that the single digit belongs
in the units column. Line up the decimal
points in the question and the answer.

—U|oe w

X
\Z

Multiplying decimals by a
decimal




Objective

Concrete
(representation)
Multilink, counters,
bead strings, tenframes
rekenrek

Pictorial (process)
Part whole model
Bar model
numberline

Abstract
Number sentence

Sentence stems

Division as sharing

| have 10 cubes, can you share them equally in
2 groups?

Children use pictures or shapes to share quanti-

2

E$
$ P $$

8 shared between 2 is 4

Sharing:

12 shared between 3 is 4

12 shared between 3 is 4

» The
Tknow this because ...

have/have not been shared equally.

s There are altogether.

They are shared equally between groups.

There are

in each group.

Children use pictures or shapes to share
quantities.

BB $P

8+2=4
Children use bar modelling to show and support
understanding.

12:4=3




Division as grouping

Divide quantities into equal groups.

Use cubes, counters, objects or place value
counters to aid understanding.

i

[sesse]sseee

0

Use number lines for grouping

0123456789 101112

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

20

|

20+5="?
Sx?=20

28 + 7 =4 Divide 28 into 7
groups. How many are in
each group?

The groups are equal/not equal because ...

There are altogether.

They can be put into equal groups of ____

There are groups.




Objective

Concrete
(representation)
Multilink, counters,
bead strings, tenframes
rekenrek

Pictorial (process)
Part whole model
Bar model
numberline

Abstract
Number sentence

Sentence stems

Division as grouping

Use cubes, counters, objects or place value
counters to aid understanding.

Continue to use bar modelling to aid solving
division problems.

How many groups of 6 in
24?24 +-6=4

s Thereare altogether.

I have put them into equal groups of

20 There are groups.
I
. - =
24 divided into groups of 6 =4
20+5=?
96 +3 =32
Sx?=20
Division as arrays Draw an array and use lines to split the array Find the inverse of multiplication and « There are rows and columns.
into groups to make multiplication and division division sentences by creating eight linking + Inthis array, I can see x and
sentences number sentences. 7 x 4 = 28 s There are L altogether.

Link division to multiplication by creating an
array and thinking about the number
sentences that can be created.

Eg15+3=5 5x3=15

15+5=3 3x5=15

OO
OO
OO

OO
OO

4x7=28
28+7=4
28+4=7
28=7x4
28=4x7
4=28+7

7=28+4




Objective

Concrete
(representation)

Pictorial (process)
Part whole model

Abstract
Number sentence

Sentence stems

Multilink, counters, Bar model
bead strings, tenframes | numberline
rekenrek

Division as sharing 1453

Divide objects between groups and
see how much is left over

2s/nz/ns
g

=
2

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

C N

Draw dots and group them to divide an amount
and clearly show a remainder.

OOOOL

Use bar models to show division with
remainders.

remainder
+5+5+5+5+5+5+ =8 fi|
I5s in 407"
0 5 10 15 20 25 30 35 40
nainder.
+6+6+6+6+6+2 =6 sixeswih

0 6 12 18 24 30 36 38

Fs, when it becomes inefficient to count in single my
orded using known facts.

Complete written divisions and show the
remainder using r.
29 + 8 = 3 REMAINDER 5
T 1T T

dividend divisor quotient remainder

partitioned into tens and ones is tens and
ones.
divided by is equal to

can be partitioned into

and —, as these

numbers are both multiples of

divided by is equal to
There are groups of
There are remaining.
So + = r.




Objective

Concrete
(representation)
Multilink, counters,
bead strings, tenframes
rekenrek

Pictorial (process)
Part whole model
Bar model
numberline

Abstract
Number sentence

Sentence stems

Divide at least 3 digit
numbers by 1 digit. Short
Division

96+3 Tens Units

Use place value counters to divide using the
bus stop method alongside

42+3=

Start with the biggest place value, we are

sharing 40 into three groups. We can put 1
ten in each group and we have 1 ten left over.

® 00

‘We exchange this ten for ten ones and then
share the ones equally among the groups.

il
©

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

Students can continue to use drawn diagrams
with dots or circles to help them divide numbers
into equal groups.

00\ /00O O\
0O/\OOAOO

Encourage them to move
towards counting in
multiples to divide more
efficiently.

Begin with divisions that divide equally with
no remainder.

2 1 8
3

4|18 7 2
Move onto divisions with a remainder.

8 6 r 2
3
5/4 3 2

|| Finally move into decimal places to divide the
total accurately.

tensdividedby = tens each

ones dividedby — = ones each

I cannot share all of the tens equally, so I need to ...

s To use the formal method of division, I start with the digit on

the and work from to

» There are groups of thousands/hundreds/tens/

thousands/hundreds/tens/ones.

ones in

. hundreds divided by

with a remainder of

is equal to hundreds

is

Exchange the remainder, then tens divided by

equal to tens with a remainder of

Exchange the remainder, then ones divided by is

equal to ones.

. ones dividedby — = ones remainder

s When dividing by

is

, the greatest possible remainder




Dividing by 10 100

[aYaYaYaYal

ay

00 0 0. 0.01 | 0.00

Using a place value
chart and post it notes

Chn to draw own PV chart or
use squares in their book to
move digits

(see sentence stems)

Missing number problems
eg:
=100 - 246

+10=

=______+10

is one-tenth the size of

+100 = +10+10=__+10=____
to move digits along Or missi ,  +100= 50 = +100
(This is useful because Lesng ope afion is one-hundredth the size of
you can stick the pOSt it 84_5 _ 84_,500 . divided by 10/100/1,000 is equal to
notes to ether to model * _____isone-tenth/one-hundredth/one-thousandth the
h h g i h size of
OV\{ t ey mo.ve without * There were tens/hundreds. Now there are
adding or losing zeros ones/tens,
along the way)
Long division 543 " hundre:s di:ided by is equal to hundreds
with a remainder of —
1-24 24{13032 The remainder is exchanged into tens.
2-48 -120 J’ tens divided by is equal to with
3-72 103 a remainder of
4-96 -96 The remainder is exchanged into ones.
5-120 72 OR
6-144 -72 __ cannot be divided by ,sothereisa
7 - 168 of
8-192




