Our Curriculum: Core Faculty

MOthS | Modelling - Foundation Stage: Algebra

e
Reception Number and Number Patterns
Objective/Strategy Concrete and Pictorial Modelling
Have a deep understanding
of number to 10, including é B w w %
the composition of each

number.

Subitise (recognise quantities
without counting) up to 5

Numerical Patterns
Automatically recall (without
reference to rhymes,
counting or other aids)
number bonds up to 5
(including subtraction facts)
and some number bonds to
10, including double facts.

Al

Can you think of
any other ways to
represent this
number?
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Our Curriculum: Core Faculty

Maths

Key
Vocabulary

* Sum

* total

* parts and wholes
* Plus

e Add
* altogether
* more

* ‘isequal to’
‘is the same as’

6+4=10

4+6=10
10-4=6

10-6=4

| Modelling - Year 1: Addition

Year 1 Addition

within 10 and then 20
Use dienes or base ten (tens rods and ones/units cubes) for number in preparation for Year 2

Objective/Strategy

Concrete

Pictorial

Abstract

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

Addition Year 1

Use part-whole model.
Use cubes to add two numbers
together as a group or in a bar.

Starting at the
bigger number and

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

T T

Use the part-whole diagram as
shown below to move into the
abstract. Include missing number
guestions to support varied
fluency.

8=5+3

5
543=8 & ==
8=7+3
5+7=8

Start with the larger number on
the bead string and then count

Start at the larger number on the
number line and count on in ones

Place the larger number in your
head and count on the smaller

counting on on to the smaller number 1by 1 | orin one jump to find the number to find your
to find the answer. Use counters, | answer, answer.
Addition Year 1 tens frames or Numicon.
| T . I 5+12=17
T— 10 M 13 1 M IE e 1P e 19 d0
12+5=17
=
+
>
Regrouping to make B+5=11 Use pictures or a number lina. f?‘\l;ﬂ: 11
10 Start with the Regroup or partition the smaller [\ Y\
This is an essential skill for bigger number m numkber using the part-whole “\,‘g,'ﬂ-l
column addition later and use the model to make 10. I am at seven, how many more
smaller Fri 11 ) T do | need to make 107 (3} How
Addition Year 1| number to e =" o ) many more do | add on now? (1)
make 10. Use =
ten frames. i
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Our Curriculum: Core Faculty

MOthS | Modelling - Year 1: Addition continued

Key
Vocabulary

* Sum

* total

* parts and wholes
* Plus

e Add
* altogether
* more

* ‘isequal to’
‘is the same as’

94+3=12

This example shows how bead

strings can be used to

demonstrate the same method.
T
Ce——

Use number bonds to 10 to make
number bonds to 20

Addition Year 1|

Use 10s frames and coloured
counters (1 frame for the
number bond to 10 and 2 frames
for the number bond to 20) and
Numicon.

6+a=10
4+6=10
10-4=6
10-6=4

Colaur in dots (2 different cglours

to make the bonds) on 10s frames
(1 frame for the number bond to
10 and 2 frames for the number
bond to 20).

6+4510
4+6=10
10-4=8
10-6=4

7+3=10 s0 17+3=20 or 13+7=20
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Our Curriculum: Core Faculty

MGthS | Modelling - Year 1: Subtraction

Key
Year 1 Subtraction
Vocabulary ; . ! :
. take away Use dienes (tens and onesfunits) for number in preparation for year 2
«  less than Objective/Strategy Concrete Pictorial Abstract
e the difference Taking away 1-digit then 2-digit | Use physical objects, counters, Cross out drawn objects to show 7—4=3
* subtract numbers up to 20 (start by not cubes, bead strings, Numicon, what has been taken away, count | 16—5=7
*  minus crossing 10, then crossing 10) etc. to show how objects can be back on a number line, bar model. | Put 13 in your head, count back
+ fewer taken away. ! 4. What number are you at?
* decrease Subtraction Year 1 \lf
- L] i " i
§—2=2 g
1T X
A =
“ 16-3=[12
6-3=3
AR LB-3=2 ]
20-7= R AL R AR

Make 10 when counting back to | 14—5= Use a number line, jump back 3 16—8
cross over 10 first, then another 4. Use ten as How many do we take off first
Make 14 on the ten frame with the stopping point. Use part- to get to 107

Subtraction Year 1 counters. Take 4 away to make ten, | whole model. How many left to take off?
then take one more away so that s
13-7 =|6
you have taken 5. o '! e —
il - 17 <

.Bb

Count on using a number line to
find the difference.

Hannah has 12 sweets and her
sister has 5,

How many more does Hannah
have than her sister?

Find the difference (relate to
addition, counting on as well as
counting back)

Compare objects and amounts
Lay objects to represent bar model.
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Our Curriculum: Core Faculty

MCIthS | Modelling - Year 1:

Key
Vocabulary
* take away

* |ess than

* the difference

* subtract

*  minus

*  fewer

* decrease

Subtraction

Subtraction Year 1

m 7 ‘Sevenis 3 mere than fiour'
amm s

T am 2 yeers older than my
sizter
& Fanif

rFird

W Rraissi

P4

Represent and use number
bonds and related subtraction
facts within 20. Include
subtracting zero.

Part-whole model

Subtraction Year 1

Link to addition.

12+1=13

13-1=12

Use 10s frames and 2 different

coloyred counters to model

inverse.

L

¥ If 10 is the whole
and 6 is one of the
parts, what is the
other part?
10—-6=4

I8

Use part-whole model [dienes
drawn), bar model and draw dots
in 10s frames,

hove to using numbers within
the part-whole model.

Include missing number
problems;

12-2=5

7=12:2
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Our Curriculum: Core Faculty

MCIthS | Modelling - Year 1: Multiplication

Key

Vocabulary
* Double

* Times

*  multiplied by

* the product of
* groups of

* lots of

* equal groups

Year 1 Multiplication

Objective/Strategy

Concrete

Pictorial

Abstract

Doubling

Multiplication Year 1

Use practical activities using
manipulatives including cubes
and Mumicon to demonstrate
doubling.

Draw pictures to show how to
double numbers.

Double 4 is 8

mEE Bl
O III|:|

Partition a number and then
double each part

before recombining it back
together.

16
/ \
10 6
I Kl I 5t

20 4 12 -39

Counting in
multiples
(2s, 55, 10s)

Muitiplication Year 1

Count the groups of 2, 5 or 10
using bead strings, number lines,
100 square, Numicon, looking at
images of groups. Children could
use their fingers as they are
counting.

e

s

Children draw representations to
show counting in multiples.

¥ . i i
& B0 Ge DO Clgaio Al Fo Ge glo S
] ' W 5 ] M ¥

Count in multiples of a number
aloud. Write sequences with
multiples of

numbers.

2,468, 10
5,10,15,20,25,30
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Our Curriculum: Core Faculty

MCIthS | Modelling - Year 1: Division

Key

Vocabulary
* Double

* Times

*  multiplied by

* the product of
* groups of

* lots of

* equal groups

Year 1 Division

Objective/Strategy

Concrete

Pictorial

Abstract

Division as sharing (children do
not need to be familiar with the
symbaol yet)

Division Year 1

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

Children use pictures and bar
models to share guantities.
E.g draw pictures of sharing 10
muffins between 2 plates.

$$  $3
A

B shargd batwesn 2154

LR RV
| %) | a® el
@\ 8/\®)

Sharang

E 1 A

e | oe9 |ﬂ-'.'|---

1224=3

12 shared between 3 is 4.

(12+3=4)

Introduce division as grouping
{children do not need to be
familiar with the symbol yet)

Division Year 1

Divide gquantities into equal
groups e.g. 20 counters in total
how many equal groups of 2 can
you make?

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

sThme

WEmEE GErE SREEE TEETE SREeE wEeEm EreEd

If you have a total of 12, how
many equal groups of 3 will you
have? Use a number line or a bar
model.

a1 =1 -1

NN T T
BITAAEERT @ BINAR

12+ 1= d

Divide 28 into 4s5. How many
equal groups do you get?

(28+4=)
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Our Curriculum:

Maths

Core Faculty

| Modelling - Year 2: Addition

Key Year 2 Addition

VOCGbUICﬂ'y up to 100 and starting to cross over 100

) iggl Objective/Strategy Concrete Pictorial Abstract

« parts and wholes Adding multiples of Madel creating number bonds | Drawing of 10s rods, 10s pumberling or | 20+ 30=150

e Plus ten to make 100 and numbers | using a 10s frame to represent | 10s place value counters on a 10s frame | 70=50+ 20

o Add up to 100. 100 and 2 different coloured to represent 100. 40+o=60

» Altogether counters, dienes or Numicon Recite number bonds to 100
*  More Addition Year 2 10s.

* ‘isequalto’
¢ ‘isthe same as’

(Each counter
represents 10 in
this example)

Q0000
00000

60+ 40 =100

0000
0[0/0/@0

60 + 40 =100

Use known addition number
facts to make 20 to explore
subtraction facts (to make 20
and numbers up to 20}

links to Year 2 subtraction

Addition Year 2

Children explore ways of
making numbers within 20
using part-whole model,
counters or cubes and 2 tens
frames with 2 different caolour
counters.

/Fﬁ

Use bar model, number lines, part-
whole model with numbers, drawings
of 10s frames with dots.

Explore commutativity of
addition and make list.

E.g.

1243=15 15=12+3
3+12=15 15=3+12
Explore the concept of the

inverse relationship of addition
and subtractions and use this to
check calculations.

E.g. 1243=15

S50 15-3=12

and 15-12=3
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Our Curriculum: Core Faculty

MCIthS | Modelling - Year 2: Addition

Key
Vocabulary

*  Sum
* Total
* partsand wholes
* Plus

* Add
* Altogether
* More

* ‘isequalto’
¢ ‘isthe same as’

Add a two-digit
number and ones (not
bridging 10s, so no
exchanging)

Use dienes and place value
chart. Add ones/units first.

Use part-whole model or number track
to model. When bridging 10s use a
number line, draw dienes in place value

chart. Add ones/units first.

Lead into recording in column
format, to reinforce place value
and prepare children

for formal written methods with
larger values.

Addition Year 2 Veuwa 20|43
See also Empty Number line ’ ]
method as an alternative 4 t30+ 4
(below) .o SO ®|Z
«| 517
Add a 2-digit 25+10=35 Draw dienes in the place value chartto | 27+ 10=37
number and tens Explore that the ones digit help to lead into column addition. Look | 27 + 20 =47
does not change. Use dienes in | at ones/units column first to see if 27+ =57
Addition Year 2 a place value chart. Add there's anything to add.
onesfunits first.
Tens Ones
Tens Ones I
Epga
I I EghE I S
B E I
25+10=35
Add two, 2-digit numbers (no | 45+ 23 = Draw dienes in the place value chartte | 27 +31=358
exchanging) Use dienes in a place value help to lead into column addition. Add | 31+[] =58

Addition Year 2

chart. Add onesfunits first.
Tens Ones

ones then add tens.

Tens Ones
” I 'TL.
I ]

II EE @
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Our Curriculum: Core Faculty

MCIthS | Modelling - Year 2: Addition

Key
Vocabulary

*  Sum
* Total
* partsand wholes
* Plus

* Add
* Altogether
* More

* ‘isequalto’
¢ ‘isthe same as’

Add the ones then add the
tens.

Regrouping to make

10

This is an essential skill for
column addition

Addition Year 2

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

GO
S S®|e
90000
ooeee
|

17+5=22
17+3=20
20+2=22
Explore the pattern
17+5=22
27+5=32

Regroup or partition the smaller
number using the part-whole model to

make 10, a number line, 10s frames.
17+5=22

| /\
'|I 2 @

III We?
f

J6 ol 3

Regroup to make other multiples
of 20 +

E.g. 33+9=

33+7+2=

Add two numbers exchanging
1s for 10s

Addition Year 2

Model using dienes on a place
value chart, exchange ten 1s
for a tens rod and move that
with the 10s. Add ones/units
first.

28+7=
Tens Ones
[ W
|

[ N
—_—

|

Model drawing dienes on a place value
chart, exchange ten 1s for a tens rod
and mowve that with the 10s by crossing
out the ten 1s and drawing the
exchanged 10 under the tens column.
28+7=

Tens D_n:es
I #

Use expanded column addition
format.

5 O + 8
O+
q 0+ |

=110 ||
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Our Curriculum: Core Faculty

MCIthS | Modelling - Year 2: Addition

Key
Vocabulary

*  Sum

* Total

* partsand wholes
* Plus

* Add
* Altogether
* More

* ‘isequalto’
¢ ‘isthe same as’

Add three 1-digit
MNumbers

Addition Year 2

Combine to make 10 first if
possible, or bridge 10 then add
third digit. Use 3 different

coloured counters, cubes,

.9 ‘Fv oﬂ?

ol S A

Regrowp and draw representation.

W + ‘#’:15

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

4w 7 +6)= [10/+7]

10
= 17

Add with an empty number
line

Addition Year 2

Add multiples of 10

aT + 30
_-_'._-_e_
2T 3T 47 57

Add 1-digit numbers
16+ 7

For concrete support use a 100 square
alongside or dienes.

For the pictorial stage, add on ready
drawn number lines.

f f f
18 20 23

Add pairs of 2-digit numbers

63 + 16

o

63 73 T8

Independently use the empty
number line method (apparatus
can still be used alongside).

204




Our Curriculum: Core Faculty

MGthS | Modelling - Year 2: Subtraction

Key
Vocabulary
* take away

* |ess than

* the difference

* subtract

*  Minus

* Fewer

* Decrease

Primary School

Year 2 Subtraction

Subtraction number facts included in Year 2 Addition

Objective/Strategy Concrete Pictorial Abstract
Subtracting multiples of Model using a 10s frame to Drawing of 10s rods and cross out 10s, | 30- 20=10
ten to make 100 and represent 100 and 2 10s numberline or 10s place value 70=100-30

numbers up to 100 different coloyred counters | counters on a 10s frame to represent | g5 g _gp

Subtraction Year 2

to create number honds,
dienes or Numicon 10s.

40 = 03 = 20

e
\

100.

Tt

Recite subtraction number bonds to 100

Subtract multiples of 10
from numbers to 100

Subtraction Year 2

See also Empty Mumber
line method as an
alternative (below)

Use a place value chart with
dienes (start to lead into
column subtraction).

Subtract onesfunits first.
38—-10=

Use a place value chart and draw
dienes (start to lead into column

subtraction).
3E—-10=
Tens Ones/units
Bl B g
EEE g

Subtract multiples of ten
47-30=
-10 -10 10

17 27 37 47

Make 10 when counting
back to cross over 10

Subtraction Year 2

Use 10s frames to subtract
back to the 10 by
partitioning the second
number.

12 -5=

Use number line and part-whole
model to subtract back to the 10 by
partitioning the second number.

Use the strategy mentally e.g. 23 -5=
50 23—3 =20, then there's 2 left to
subtract (because 3+2=5)s020-2=
13
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Our Curriculum: Core Faculty

MGthS | Modelling - Year 2: Subtraction

Key
Vocabulary
* take away

* |ess than

* the difference

* subtract

*  Minus

* Fewer

* Decrease

XD

v |

1 | S s i e i S
G733 N3 ETEYWATRTRE YT EEN

12-5=
12-2=10 e
i< 5
10-3=7 .f E
Subtract a 1-digit number | Use dienes, subtract by Use drawings of dienes in a place 27-5=
from a 2-digit {no moving ones away. Subtract | value chart and cross out to subtract. -5
exchanging) onesfunits first. {-—\
Subtraction Year 2 : o S e 22 27
| Sl | L S
E | et - |
2 bt the T i ¥ Sut ¥ ti
I |
: T & LL oL o
i i LY
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Our Curriculum: Core Faculty

MGthS | Modelling - Year 2: Subtraction

Key
Vocabulary
* take away

* |ess than

* the difference

* subtract

*  Minus

* Fewer

* Decrease

Subtract two 2-digit
numbers {exchanging 10)
Included in Year 2

Subtraction Year 2

Use dienes, exchange a 10
for ten 1s/units. Subtract
onesfunits first.

3 —-16=

Tens Ones

]
==

Use drawings of dienes in a place
value chart and to exchange 10, cross
out 10s rod and draw ten ones then
cross out amount to subtract.

Tens ones

==

Subtract with an empty
number line

Subtraction Year 2

Subtract multiples of ten
47 —-30=
-10 -10 -10

17 27 37 47
Subtract 1-digit numbers

23—-5=
-2 -3

TAYA

18 20 23

For concrete support use a
100 square alongside or
dienes.

Far the pictorial stage,
subtract on ready drawn
number lines.

Subtract pairs of 2-digit numbers

45-23=

-10

NN

22 23 24 25

35 45

Independently use the empty number
line method (apparatus can still be used
alongside).
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Our Curriculum: Core Faculty

N

Badgemore

Maths I Modelling - Year 2: Multiplication Primasy Sehoo

Ke ]
VoZabqur Year 2 Multiplication
. Doubl y Children should be able to recall and use the multiplication and division facts for 2, 5 and 10 x table
T-Ou € Links between multiplication and division in the division section
* Times e . Z
«  multiplied by Objective/Strategy Concrete Pictorial Abstract
+ the product of Counting in multiples of 3 (recap | Count the groupsof 2, 5,10 and | Draw number lines counting in Count in multiples of a number
* groups of 2,5 and 10) 3s using bead strings, number groups for hops. aloud. Write sequences with
* lotsof lines, 100 square, Numicon, . . & . multiples of numbers (fill in
* equal groups Muitiplication Year 2 looking at images of groups. . . . missing numbers from pattern).
. Q,3,6,5,12,15
[]
—— Y~
= & ?:..'-f*i;. o '*-#.,|= X E 27
|m ' ' h i - 3 24
0] 8]
Using arrays to solve Use objects including dienes laid | Draw representations of arrays to | Write different calculations for
multiplication calculations out in arrays to find the answers | solve multiplication calculations. | an image of an array including +
to3x53x12etc and x.
L ’ CYTYY ) evoee
i ear 2 e 8998
Muitiplication Year B prprpe 00000 o444 8
44 (Jll1l) eseee
905 @
+5+5+5=
N— I = = 2+5+5+3=20
e A+4+4+4+4=20
[
I = = 4%5=20
I = = [ —— 5wd=20
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Our Curriculum: Core Faculty

MCIthS | Modelling - Year 2: Division

e
Key | Year 2 Divisi
« Share Children should be able to recall and use the multiplication and division facts for 2, 5 and 10 x table
. group Objective/Strategy Concrete Pictorial Abstract
* Divide Division as sharing (with = I i5 | | Draw a bar model/draw pictures to How many different ways can
* divided by symbol) ssees | sssee | seess | | solve division calculations. you divide/share equally 20?
* half
Division Year 2 Use a bar model or draw groups 20 20+1=20 20+20=1
to solve division calculations with : : : : 20+2=10 20:+10=2
| . .
counters, cubes or dienes. LN : I : Ly 20+4=5 20+5=4

Children will need to exchange 2 tens

40+2=20 :

for 20 ones/units so they can put 1 ten

and 5 ones in each group.
Division as grouping (with + Divide guantities into equal Use bar modelling and a number line to | How many groups of 4 in 247
symbaol) groups e.g. 12+3=; get 12 aid solving division problems by 4+4=7

counters/cubes divide them into | grouping. 24+ 7=4
Division Year 2 3s. How many groups are there?
3 =]

01234 56 T8 8101112
* e 9 e @

e e @ e @
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Our Curriculum: Core Faculty

MOthS | Modelling - Year 3: Addition and Subtraction

P

Year 3 — addition and subtraction

Application of Number Facts

Concrete and Pictorial Representations Abstract
Number facts to 100
(These are explored both as
additive and multiplicative Two groups of 50 Four groups of 25 100 = 50+ 50 100=25+25+
equations) 25+25
100=2x50 100=4x25
100=50x2 100=25x4
Stem Sentences ‘e - Bkt MR
100+ 50=2 100+25=4

kA B & 8 & & i A A & 8 IR LA 8 & &
|t e e e
[ e e e
e e ek

hd k| k| Ak
dedroded]| ook o] ook e b ok
[hkkddk] hhkhd hhkhhk

-

[ e e | o e e ttiiiWitttw

stickers  stickers stickers stickers

100 100

100=25+ D+25+25
00-25= [ ]

25 25 25 25 100 =4 x D

100=50+ D
0-s0= ]

2x [ =00

woae ] [Jewe
100-20-20= D
50 50 25 | 251 25|25

D =100-10~10-10

be used to calculate
complements to 100 and add

and subtract across 100 | | I I |

10 10tens

Known addition number facts 743=10
with single digit numbers can 10-3=7

7 3 7tens  [3tens

70+ 30=100
100-30=70




Our Curriculum: Core Faculty

MOthS | Modelling - Year 3: Addition and Subtraction

NEEEEAE DEEEE o + 5 = 12
I | B 1 ] 7tens + 5Stens = 12tens
OROAEAE * HBEERE 70+ 50 = 120
-—Tk:ow—rha—t—sevm;us;veisequd;m—ehc.‘ o
« "So seven tens plus five tens is equal to twelve tens.”
« Seventy plus fifty is equal to one hundred and twenty.”
Partitioning o
Addition of complements to 24+ 76
100 can be done by 20 20+ 70=90
partitioning both addends (the 446=10
numbers being added _l iy 90+ 10 =100
together) into tens and ones 2 + 76
f &
20 ‘4 6: 70

70




Our Curriculum: Core Faculty

Maths | Modelling - Year 3: Addition and Subtraction

Partitioning can be used to add Dienes: Jottings:
both two-digit and three-digit 87 + 56 87 + /56\ = 130 + 13 = 143
numbers 1 80 7 S0 6
g g
5] * a
oEo
oo
oo
o0
oo
130 + 13
i}
o
o
143
Partitioning the subtrahend Partitioning the subtrahend (without bridging):
(the number being taken 78-24
away) can be used when -4 -20

subtracting. This method can m

be used either without 514 518 x

bridging or with bridging.
178-24
-4 - 20
m
154 158 178
780 - 240
40 200




Our Curriculum: Core Faculty

Maths | Modelling - Year 3: Addition and Subtraction

Partitioning the subtrahend (with bridging):

L L L L L L L L L L L L
95 9 97 98 99 100 101 102103 104 105 106 107 108

-6

44-16
-2 -4 -10
U I i I
28 30 34 44
544 -16
-2 -4 -10
] I I I
528 530 534 544
440 - 160
-20 - 40 - 100
1 1 L] 1
280 300 340 440
Making 100
Bridging 100 (adding or 98+7 Number line: Jotting and equations:

: . +2 +5 oo
subtracting across 100) can oo gids: 7o s /7\ = 108
be done by first making 100 e e I A R S s m m e R

95 96 97 98 99 100 101 102 103 104 105 106 107 108 ]00
7 98+7 =98+2+5
’ =100+5
=105
104-6
Jotting and equations:
Number line: G046 = 98
-2 -4 / \
42

100
104-6 =104-4-2
=100-2
=98




Our Curriculum: Core Faculty

MOthS | Modelling - Year 3: Addition and Subtraction

Adjusting

Adjusting is a more efficient
addition strategy than +30 52429 =52+30-1
partitioning when one of the =82 -1
numbers involved is close to a _
multiple of 10 or 100 (e.g. 49 is =
close to 50).

In the example given, 30 is added -1
rather than 29 as it is a simpler
calculation. 1 is then subtracted 5‘2 8" 8'2
to adjust for the extra 1 that was

added.




Our Curriculum: Core Faculty

Maths | Modelling - Year 3: Addition and Subtraction

Redistributing
In the redistribution strategy 45+29=74 45+29=44+30=74
an addition calculation is
made simpler by increasing
one addend and decreasing
the other by the same amount.

There are similarities between
the redistributing strategy and
the adjusting strategy. However,
with redistribution, the total
remains_the_ same af all times
whereas with adjusting the total
amount is increased to simplify
the calculation and then

decreased again.

44+30=74

oo@a
gEpeoa
EDoEE




Our Curriculum: Core Faculty

MOthS | Modelling - Year 3: Addition and Subtraction

Finding the difference (adding on)

Inthisstrategy,startwithﬂ'le 4444 dddddd b4 b ddddd P 43_39=4
subtrahend and add on to
reach the minuend. The
amount needed to be added
will be the difference and the 0 39 43
answer to the calculation.

This strategy is particularly useful n m
when the minuend and

subtrahend are close together 0 40
(e.g. 43 -39)

[.4&.‘.‘4&4.4

Column Addition

Column addition is the formal
written method for addition
taught and used throughout

|
|

ITITITIIY

KS2 and beyond for times +2 5
when an efficient mental T
method is either not known or 6 8

cannot be used to a suitable
degree of accuracy.

o8

goooo
oo




Our Curriculum: Core Faculty

MOthS | Modelling - Year 3: Addition and Subtraction

When the total of any column is
10 or greater, we must regroup.
In the example shown, this
involves exchanging 10 ones
within the number 12 for 1 ten.
This leaves 2 in the gnes column
and 1 ten below the tens column
to be added when the tens are
added.

Step 1

opEEa

(= Qe f= Q)=

oa

Step 3

oa

Step 2

+ 4 7

OOIonrTn | OOrraTm

ooeeo
cooeo
oo

Step 4

~
L




Our Curriculum: Core Faculty

Maths | Modelling - Year 3: Addition and Subtraction

Column Subtraction

columns subtraction is the Aol 15

formal written method for 6 5

subtraction taught and used :
throughout KS2 and beyond —_—
for times when an efficient
mental method is either not
known or cannot be used to a
suitable degree of accuracy.

{ffteo

3
2

—-_ \

When the subtrahend (the 223-142
number on the second row) in
any column is greater than the
minuend above it (the number at
the top), we must regroup.

10s | 1s

g 100s
E = 2123
- 11412

In the example shown (where 4
tens cannot be taken away from
2 tens), this involves exchanging

1 of the hundreds for 10 tens 8 m\z :;' '3'
leaving 1 hundred remaining in
the hundreds column and - 114
combining the exchanged 10 tens
with the existing 2 tens to give 12
tens in the tens column. This
allows 4 fens to be taken away . T T
from the 12 tens. W2

- 114]|2

0|81
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Regrouping can sometimes 1005 105 | 1s
require working through a 4|0
column with zero because the - 2|57
zero shows there is nothing to be
exchanged.
In this situation, as shown in the
example, regrouping can be done ‘r, I
by exchanging from the next 0
column to the left (the hundreds - 21517
in this case). The regrouping
must first be done into the
column with zero (so exchanging
1 hundred into ten tens) which = 00 105 ] 15
can then lead to regrouping into g 0o’ 14
the column where the initial - 21057
subtraction wasn’t possible (so
exchanging 1 of the previously
exchanged tens into 10 ones).
100s | 10s 1s
0’| 4
- 2|57
1147
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Year 3 — multiplication and division

Within Year 3, the children continue to develop their times table knowledge by recalling the 5x and 2x tables learnt in KS1 and learning their
times table number facts for the 4x and 8x tables. The 2x, 4x and 8x tables are taught in this sequence to reinforce the doubling relationship
between them. Once the 2x, 4x and 8x tables are secure, the children then learn the 3x, 6x and 9x tables and the relationship between them.

While a formal written method for multiplication and division is not taught in Year 3, the acquisition of times table knowledge is essential for the
children to be ready to learn these in Year 4.

Number Facts
Concrete and Pictorial Representations Abstract
Times table number facts:
5x and 2x table
(This is a recap of KS1 learning)
Times table number facts:
2x, 4x and 8x table and the Total 0x4=0 4x0=0
relationship between them Numberof | erof ikcdnd Axchmd
cars
wheels 2x4=8 4x2=8
STEM SENTENCES 0 0 Ix4=12 4x3=12
1 4 4x4=16 4x4=16
4 2 8 5x4=20 4x5=20
@ @ @ @ @ C"f‘ 3 12 6x4=24 4x6=24
4 16
. . . . . s 5 20
6 24
0x8=0 8x0=0
m m;:::a 1x8=8 8x1=8
tentacles 2x8=16 8x2=16
0 0 Ix8=24 8x3=24
1 8 4%8=32 8x4=32
2 16 5x8=40 8x5=40
T T T Tl
4 32
5 40
® ®© ® ® @ ¢ s m
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6 fours

+4 +4 +4 +4 +4 +4

r j T ! ] T -
0 4 8 12 1@
+8 +8 +8

3 eights

Times table number facts:
3x, 6x and 9x table and the

relationship between them m"' m.:ﬁ« ?:::g ii?:?
® 6 6 o
0 3 6 9 12
0x%6=0 0x6=0
Number of Total 1x6=6 1%6=6
"";:"' ""':;"" 2x6=12 2%6=12
° ° 3x6=18 3x6=18
; - 4x6=24 4x6=24
5x6=30 5x6=30
FRIRIFRIRIRIEN : = ates ssieest
B2l it gig gl g o
5 30
® 00 0 ¢ CR T

Number [0|1|2(3(4|5|6|7|8|9|10[{11(12{13|14]15/16(17|18|19(20|21(22|23|24

Counting | v 7 v v v v v v
in3s
Counting| - v v v v

in6s
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VOV YOV VOV YOV YW 00 0%9=0 $xbmiy
VYW VeY YWY WY vew OO - Aol
- - - X9= Xdd=
VOV VYV YO9 YV YWWw OO i )
x9=27 9x3=27
® © ®© © o ¢ el
5x9=45 9x5=45
Number of Total 6x9=54 9x6=54

boxesof 9 | number of

apples apples

dlnibd|lw|in|=|O
N
~
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| Year 4 — addition and subtraction
Application of Number Facts

Concrete and Pictorial Representations Abstract
Number facts to 1,000 Representing ten hundreds in 1,000: - Additive and multiplicative equations
(These are explored both as 1,000 = 100+ 100 + 100 + 100 + 100 +
additive and multiplicative « Tens frame and 100 place-value counters ! 100+ 100 + 100 + 100+ 100
equations and applied within the

1,000=10x 100 1,000=100x 10

range of strategies listed below) 1,000+100=10 1,000+ 10=100

1,000p = £10
100p|100p[100p|100p|100p|100p|100p|100p|100p|100p

B 65 |60 | 60| 65| 65| )| 65 | 68 | @3
O | O | O | | & | | & | &) :

1,000

100(100/100|100(100|100|100(100| 100|100
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1,000
500 500
1,000
250 250 250 250
1,000
200 200 200 200 200

Mental Strategies with 4-digit numbers and decimals
Each of the mental strategies taught in Year 3 are applied and explored within numbers in the thousands. This gives a chance for

the children to be reminded of those strategies and gain familiarity in using them with increasing confidence while working with 4-
digit numbers. These are further developed and extended once the children have learnt about decimals (tenths, hundredths and

thousands). Examples of these strategies being used for decimals can be seen below.

See the Year 3 section above for an explanation and example of each mental strategy covered.

Number line - example subtraction calculation:

=04 -03 Applying known strategies - partitioning numbers
with tenths:

Dienes - example addition calculation:

5 = I I I I I 1 I I I I I I I I '.""'-__
00 0.1 02 03 04 0.5 06 0.7 08 09 10 1.1 1.2 1.3 45 +-32 = 77

0 '\—1/ % :
¥ 3.7 02
0.6 0.7 1.3 -07 5 =
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Column Addition and subtraction
The column addition and

subtraction algorithms taught 13. 2 3.5
in Y3 are extended and built '
upon in Y4 to include addition + 5.7 - 2.3

and subtraction of 4-digit
numbers and decimals.

For an explanation of these
methods and how they are
introduced, see the Y3 section
above.

Year 4 — multiplication and division
Initially, the times table facts taught in Y3 are recapped to ensure these are secure before moving on to learn the 7x, 11x and 12x tables. This

prepares them for a range of mental and written strategies for multiplication and division as well as for the statutory Multiplication Tables
Check (a test given to all children in Year 4 to assess fluency of times tables recall).

Children in Year 4 are also taught a formal written method for multiplication and division: short multiplication and short division.

Number Facts
Concrete and Pictorial Representations Abstract

Times table number facts:

7x, 11x and 12x tables _BL— —Ji— T (] TKL— Reanar of Total 0x7=0 7x0=0
21 [®1 &1 [&1 [%] netball | number of 1x7=7 7x1=7
2 24 : ot 2 teams - -
& & & & O T e by
1 l J1 L X7= X3=
EE I I T
§ ‘3 Jﬂ 3 13 2 14 5x7=135 7x5=35
4] jr j&“ & [#] 3 21 6x7=42 7x6=42
&1 &1 %1 & [&] 4 28
157160 [ I (W S I 1 6 5 35
® ®© ®© © @ s a2
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N N
o0

ool
X

of Tonld
bunchesof | x10 | x1 | oy0 0o
balloons
(x11)
0 0 0 0
1 10 |1 n
2 20 2 22
3 30 3 33
4 40 | 4 44
5 50 5 55
6 60 6 66

N
00
.0.0

N N
00
X0

N N
0

S
0.0

0x11=0 1M x0=0

1x11=1 NMx1=Nn
2x11=22 Mx2=22
3x11=33 1M1x3=33
4x11=44 1M x4=44
5x11=55 11x5=55
6x11=66 11x6=66
0x12=0 12x0=0

1x12=12 12x1=12
2x12=24 12x2=24
3x12=36 12x3=36
4x12=48 12x4=48
5x12=60 12x5=60
6x12=72 12x6=72
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Number of Total
packsof | x10| x2 | numberof
cans cans (x12)
0 of o 0
1 10| 2 12
2 20| 4 24
3 30 | 6 36
4 a0 | 8 48
5 50 | 10 60
6 60 | 12 72
Multiplying and dividing by 10 and 100
Concrete and Pictorial Representations Abstract

The mental strategy for Gattegno chart:
multiplying and dividing by 10
and 100 involves recognising
the patterns within place value 100| 200/ 300/ 400| 500| 600 700| 800/ 900
columns. s 'OC 10 30, 40| S0/ 60| 70| 80 9o|) -

1 2 3] 4 5 6 7 8| 9

1,000 {2,0003,000(4,000(5,000(6,000|7,000(8,000{9,000

8

For example, when a number is

........

move one place to the left (the
number in the 1s moving to the 10008100870 | 108 S| SE1E 1000831 5100015 {1 O | B 1
10s). This means that all of the O !
digits will stay in the same order (@] 1
but will have a place holder in the O !
1s column). O L
L ] S L] S S
ten times tentimes tentimes ten times tentimes tentimes
the size the size the size the size the size the size
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Step 1 - move each of the digits one place to the left

1,000s  100s 10s 1s
2

: 5 & %10 Think of ‘12" and make it ten times the size.

ten times tentimes ten times
the size the size the size

Step 2 - writea ‘0’ in the ones place

1,000s  100s 10s 1s
2

+ %10 Think of 12' and make it ten times the size.

1 2
kAR In____J

tentimes  tentimes  ten times
the size the size the size

Step 1-move each of the digits two places to the left

1,000s | 100s 10s 1s
1 5

+ % 100  Think of ‘15’ and make it 100 times the size.

1 5

100 times 100 times
the size the size

Step 2 - introduce zeros in the tens and ones places

1,000s | 100s | 10s 1s
- . ; : + % 100 Think of ‘15’ and make it 100 times the size.
"-\_—’\-‘é———/

100 times 100 times
thesize  the size

Ratio chart:
0 1 2 3 4 5 6 7 9 10 n 12 13 14 15
v|0c '\\
010203040506070N901wI10l20|lﬂl40|50ﬂ\~100
+10C
omozonmomsooooomaooooo1.ooon.1mu.zoo1.3m1.4oon.soo/
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Partitioning for multiplication

Concrete and Pictorial Representations Abstract

By applying knowledge of the 13 13x7=10%7+ 3x7 7x13=7x10+ 7x3
distributive law (which means o~ =70 + 2 =7 + 2
that if you split a number and . =91 =91

- " 0000000000000
multiply the split parts 000000000000 @
separately and add the 0000000000000

7{0000000000000
separate answers together, 0000000000000
you get the same answer as 200000000000 @
would get if you had multiplied 0000000000000
the original number. The +
example here demonstrates this 13
with 13 x 7. The 13 can be .....'0./.:;::.
partitioned into a.10 and 3vw_|th 0000000000000
each of the partitions multiplied XYY XIIxYxx)
by 7. The products for those 7::=::::::=:::
calculations can be added to find 0000000000000
the final answer. e00000COOOOGS
.
This strategy can be used both 13
in written form and mentally, T~
depending on the numbers
involved and the strength of
7 70 21

number fact knowledge.
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Partitioning for division

Concrete and Pictorial Representations

Abstract

Similar. to multiplication,
partitioning can be used to
divide 2-digit numbers by
single digit numbers.

The example here shows how
this can be done by splitting 84
into 8 fens and 4 ones which can
each be divided by 4 and
combined to reach the final
answer.

This is developed further later in
KS2 when non-standard
partitioning (splitting a number in
a way other than by place value)
can be used for efficient mental
calculation. An example of this
would be to solve 56 = 4 by
partitioning 56 into known
multiples of 4 such as 40 and 16.
Knowing that:

40+4=10
and
16+4=4

can allow the answer of 14 to
efficiently calculated without the

need for a written method.

‘Eighty-four sticks are shared equally between four
children. How many sticks does each child get?’

84+-4=7

L L L L L L 424

A
A
A
3

Example solution reached by partitioning into tens and ones and dividing
these separately. The quotients (answer for a division calculation) are then

added. x ,'/
I X L

- y'yYy B,

2 08
8 tens B 4 = 2tens
4 ones + 4 = 1 one

84 + 4 = 21
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Short multiplication

Concrete and Pictorial Representations

] Abstract

Short multiplication is a written
method for multiplication
taught as way to multiply a 2-
digit number by a single digit
number (such as 17 x 6). This
is later extended to multiply 3
and 4-digit numbers by a
single digit in Years 5 and 6.

This method is initially introduced
using physical resources such as
dienes to represent what
happens within the multiplication
before moving to the written
layout. It builds on their
understanding of partitioning for
multiplication explained above.

|szizietstatatslats) EEERnEREEE] [EEEmEmEREE] 5 0
IO nD {1 o o OOIIIIITno OIIIIIITn

|11 no CECEELEEED] CEECEEEEED

[=]5))

[2]=]

oo

oo

ooo

DE]E]DD/{

32x4=30x4+2x4 -« Three-tens-and-two-
= 120 + 8 ones multiplied by four is
equal to three tens
multiplied by four and
two ones multiplied by
four.”
3tensx4=12tens

2ones x4 =8ones
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Example 1 - compact layout with place-value

headings:
10s] 1s
3]2
x |3
916

» 3x2ones=6ones

‘Write “6”in the ones column,”
» 3x3tens=9tens

‘Write “9”in the tens column.”

Example 2 - compact layout without place-value

headings:
21
X 4
8 4

« 4x1o0one=4ones

‘Write “4”in the ones column.”
« 4x2tens=8tens

‘Write “8” in the tens column.”
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When the product of one
column is greater than 9,
regrouping needs to be done. In
this example, 3 x 4 gives the
product of 12 ones which cannot fit
in the one’s column. Therefore, 10
ones are exchanged for 1 ten
which is written below the tens
column and the 2 is written in the
ones column.

Example 1 - compact layout with place-value
headings:
Step 1 - write the factors:
105 1s
2 4
. !

Step 2 - multiply the single-digit number by the ones
and regroup:

105 1s

214)  3x4o0nes=12ones
X £ = 1ten + 2 ones
2 ‘Write “1” below the tens column

1 and "2" in the ones column.”

Step 3 - multiply the single-digit number by the tens
and add the tens from regrouping:

10s s

1:2‘ | 2%

X ‘\l
=L

7|2 6tens + 1ten=7tens
‘Write 7" in the tens column.”

3x 2tens =6tens

D
'

W s

1

Example 2 - compact layout without place-value

bmmdion e
ncauiniyo.

1 8

X 5
9 0
4

« 5x 8ones =40 ones; 40 ones =4 tens and 0 ones
‘Write “4” below the tens column and ‘0’ in the ones
column.’

« 5x1ten=5tens
5tens + 4tens =9tens
‘Write “9” in the tens column.”




Our Curriculum: Core Faculty

MOthS | Modelling - Year 4: Multiplication and Division

Short division

Concrete and Pictorial Representations | Abstract

Short division is a written

method for division taught as : e .3 N
sy toivide & Zpl timbee Step 1 - write the divisor and dividend Step 2 - sharing the tens

by a single digit number (such ’,”,”’//// YOO V4

as 84 = 4). This is later

extended to divide by two- a i ,’

digit numbers in Years 5 and 6
but remains the most efficient 8

ALY
written method for dividing by ‘ ’. ”
L4

a single digit.

This method is initially introduced
using physical resources such as 10s 1s 10s 1s
dienes and pictorial 2

representations to explore the 4) 8 4 4) 8 4

method before moving to the

written layout. It builds on their ‘Eighty-four divided by four.’ ‘Eight tens divided by four is equal to two tens.’
understanding of partitioning for

division explained above.

8tens+4=2tens

Step 3 - sharing the ones Summary
828/ XA
Y :?_”].,- / x ' , /
V& /
/

:‘-FE

R PP
RoPOs

105 1s 10s 1s

2 1 8tens+~4=2tens 2 1

458 4 4 ones +4 =1one 48 4

‘Four ones divided by four is equal to one one.” | Each child gets twenty-one sticks.’
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When the division within a
place value column leaves a
remainder, exchanging is used.
In this example, when the 7 tens
are divided by 3 there is a
remainder of 1 ten. This is then
exchanged for 10 ones giving a
total of 12 ones to be divided
next.

Step 1 - write the divisor and dividend

Step 2 - sharing the tens...

2
3) ® 3) 7 2 ® 3) 7 2
@ ®
‘Seventy-two divided by three.’ 7tens+=3=2tensr1ten
‘Write “2” in the tens column...’
Step 3 -...and exchanging Step 4 - sharing the ones
2 2 4 2 4
® 3)7 1 35@ 3)7 12
0] ®

®®

1ten =10 ones

...and write “1” to the left of the ones digit of
the dividend to make twelve ones.’

12 ones+ 3 =4 ones
‘Write “4” in the ones column.’
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Year 5 — addition and subtraction

Application of Number Facts

Concrete and Pictorial Representations Abstract
Number facts to 1,000,000 10,000
(These are explored both as
additive and multiplicative
equations and applied within the
range of strategies listed below)

1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

100,000

10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000

10,000
5,000 5,000

10,000 =5,000x 2
10,000 + 2 = 5,000

10,000

2,500 2,500 2,500 2,500

10,000 = 2,500 x 4
10,000 + 4 = 2,500

10,000

2,000 2,000 2,000 2,000 2,000

10,000 =2,000x 5
10,000 + 5 = 2,000




Our Curriculum: Core Faculty

MOthS | Modelling - Year 5: Addition and Subtraction

100,000

50,000 50,000

100,000 = 50,000 x 2
100,000 + 2 = 50,000

100,000

25,000 25,000 25,000 25,000

100,000 = 25,000 x 4
100,000 + 4 = 25,000

20,000 | 20,000 | 20,000 [ 20,000 | 20,000

100,000 = 20,000 x 5
100,000 = 5 = 20,000

Mental Strategies with 5 and 6-digit numbers

Each of the mental strategies taught in Year 3 and used in Year 4 with 4 -digit numbers are applied and explored within numbers in
the tens of thousands and hundreds of thousands. This gives a chance for the children to be reminded of those strategies and gain
familiarity in using them with increasing confidence while working with 5 and 6-digit numbers.

See the Year 3 section above for an explanation and example of each mental strategy covered.

Column Addition and subtraction
The column addition and subtraction algorithms taught in Y3 and extended to include 4-digit numbers in Y4 are further extended

into the tens of thousands and hundreds of thousands. Examples of these can be seen below.

For an explanation of these methods and how they are introduced, see the Y3 section above.
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Column addition and subtraction:
» With place-value headings

Thousands Ones
100s @ 10s 1s 100s | 10s 1s
3 6 5 0 0 0
+ 2 1 4 0 0 0
5 7 9 0 0 0

« Without place-value headings
365,000

+ 2 14,000

57 9,000
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| Year 5 — multiplication and division

By the time they enter Year 5, children are expected to be able to confidently recall their times tables up to 12x12. This knowledge forms the
foundation for learning more advanced methods and working with both larger numbers and with decimals.

Children in Year 5 are also taught a formal written method for multiplying and dividing by two digit numbers: long multiplication and long

division.
Long Multiplication
Concrete and Pictorial Representations | Abstract

Long multiplication is Area model/grid:
introduced by first using short 4 Short multiplication and combining partial products:
multiplication by both the ones 42 42
and tens separately. These * L L
answers (known as partial 28 rows 42x28 : : e e
products) can then be added to
find the product of the complete s 4 0
multiplication. YL - + 336

42 in each row 717 6

This introduces the children to
the fact that multiplication by a 2 4
digit number can be done by
first multiplying by the ones,
then the tens and these 28 1ows
products then added.

20 rows

42x8 Brows

v

42 in each row

Part-part-whole model:
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The separate short
multiplication and addition
steps are then combined within
the long multiplication
algorithm. To the right is shown
the expanded layout. This most
clearly shows each of the steps
within the method. Children will
quickly move from this expanded
layout shown below once they
are secure with the method.

Multiplication algorithm - expanded layout:

Step 1 - write the factors
ioo{m): 1s
31
x 24

Step 2 - multiply the ones digit by the ones

digit
100s/10s| 1s
3618
x 2:4;
4 4 x 1 one =4 ones

Step 3 - multiply the tens digit by the ones
digit and regroup

100s| 105 | 1s

=
K3
o N .
X 2N 42

Y
—_— e

1124 4x3tens=121tens
= 1 hundred + 2 tens

Step 4 - place a zero to show that it's ten
times the size

100s] 105 15
ol

X ~2'
112

O &H|dh -

Step 5 - multiply the ones digit by the tens

digit

100 10| 15
3.71%

X ".\2""4
—_—

1 > ] A

L] & -

2 0 2tensx lone=2tens

Step 6 - multiply the tens digit by the tens
digit
1003 10s] 15

N W
P

X
e

1

'

L]

62 0 2tensx3tens=6 hundreds

Step 7 - add the partial products

100s/ 10s| 1s
3]
x 2 4
1124 31x4
6 2 0 31x20
4 4
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-t
LI NN W

3

2
2
6 2
4

= -

1

sl O & &

Multiplication algorithm - expanded layout:
100s[10s| 1s

31 x4
31x20

Multiplication algorithm — compact layout:
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Step 4 - subtract to find the remainder
0

31)4

3

—_ W\—I
E=Y

(1tenx31=31tens)

-—
N

43 tens—31tens=12tens
‘Write “12” underneath the “31”.’

Step 5 - exchange tens for ones and combine
with the existing ones

4
l (1tenx31=31tens)
4

T.

31

w

3
1

—t
N

12 tens =120 ones
120 ones + 4 ones = 124 ones
+ ‘Write “4” after the “12".

Step 6 - divide the ones

01 4
3154 3 4
3.1 (1tenx31=31tens)
12 4
12 4 (4 ones x31=124 ones)

124 ones+ 31 =4 ones
(refer to the ratio chart)

‘Write "4” in the ones column of the answer
line and write “124” underneath the “124”,
aligning the digits.’

Step 7 - subtract to show there is no
remainder

01 4
31i4 3 4
31 (1tenx31=31tens)
12 4
12 4 (4 ones x31=124 ones)
0

124 ones — 124 ones =0 ones
‘Write “0” underneath the “31".’
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Year 6 — addition and subtraction

Application of Number Facts

equations and applied within the
range of strategies listed below)

Concrete and Pictorial Representations | Abstract
Number facts to 100,000,000 11000000
(These are explored both as
additive and multiplicative caiid ’ S00,000

1,000,000 + 2 = 500,000
1,000,000 + 500,000 = 2
% % 1,000,000 = 500,000
1,000,000 x ; = 500,000
2% 500,000 = 1,000,000
500,000 x 2 = 1,000,000

1,000,000

250,000 250,000 250,000

250,000

1,000,000 + 4 = 250,000
1,000,000 + 250,000 = 4
} x 1,000,000 = 250,000

1,000,000 x 7 = 250,000

250,000 x 4 = 1,000,000

1,000,000

200,000 200,000 200,000 200,000

1,000,000 + 5 = 200,000
1,000,000 + 200,000 = 5
%x 1,000,000 = 200,000

1,000,000 x % = 200,000
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Mental Strategies with numbers in the millions

Each of the mental strategies taught in Year 3 and used in Year 4 and 5 with increasingly larger numbers are applied and explored within
numbers in the millions. This gives a chance for the children to be reminded of those strategies and to explore how patterns within the
small place values can also been seen in larger numbers (for example, that 4 x 250 = 1,000 and 4 x 250,000 = 1,000,000).

See the Year 3 section above for an explanation and example of each mental strategy covered.

Column Addition and subtraction
The column addition and subtraction algorithms taught in Y3 and used in Year 4 and 5 with increasingly larger numbers are
further extended into the millions.

For an explanation of these methods and how they are introduced, see the Y3 section above.
Column addition:

6 4 3,8 01

+ 505,370

1,14 9,1 71

1
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MOthS | Modelling - Year 6: Multiplication and Division

Long Division

Concrete and Pictorial Representations

| Abstract

The method for long division
is taught to provide a formal
written method when dividing
by two-digit numbers that
cannot be calculated mentally.
Before attempting the written
method, a ratio chart (frequently
referred to as a ‘What | Know’
box of W.I.K.) must be created.
This is a starter list of times
tables for the divisor. It is not a
complete list; it contains those
that can be calculated quickly
and acts as a starting point to
work out the others if needed.

The 2x, 4x, and 8x can be found
by doubling, doubling and
doubling again. The 10x can be
found by using knowledge of
place value and the 5x can be
found by halving the 10x.

The initial layout for long division
1s very similar to short division
with the key difference being that
the subtraction step is recorded,
rather that being held mentally.
This is to avoid errors which
steps of the division were held
mentally.

Ratio chart:

x 31
1 31
2| 62
3
4| 124
5| 155
6
7
8| 248
9
10| 310

Step 1 - write the divisor, frame and dividend

314 3 4

Step 2 - divide the hundreds

n
v

3‘Ii4 3 4
4 hundreds + 31 = 0 hundreds r 4 hundreds

« ‘Write “0" in the hundreds column of the
answer line.’

Step 3 - exchange hundreds for tens,
combine with the existing tens and divide...

0 1

314 3 4

31 (Ttenx31=31tens)

4 hundreds = 40 tens
40 tens + 3 tens=43 tens
43 tens = 31 =1 ten and a remainder

« "Write “1”in the tens column of the answer
line andwrite “31” underneath the “43"."




STEM Faculty

It is our belief that it is vital for all
children to question, find problems
and most importantly find ways to
solve those problems. Through the
subjects of mathematics, science,
design technology and computing,
we dim to teach children to be
interested in these concepts to
allow them to help shape a better
tomorrow.

Eo

Science Design Technology

Computing




