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Introduction

Oaklands’ Calculation Progression Policy, is based upon guidance from 5 sources:
i) NCETM
ii) White Rose calculations document
iii)  The National Curriculum and appendix
iv) Development Matters 2021
") NCETM Mastering Numbers
It was reviewed and revised in 2022.
For all calculation skills and concepts, it is important that children experience concrete, visual and abstract representations alongside
each other, to strengthen their understanding of the concept.

Application

Calculation skills should be applied to:

J inverse operations

. missing box questions, including the missing box representing the operation
o measures, including money and time

J word problems and reasoning problems

. open ended investigations

NOTE: It is also important to use the = sign in various places and that children have a true understanding of its meaning.
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Representations

At Oaklands, we follow the White Rose schemes of learning as a basis for our teaching. The following are representations we use
throughout the school. (from White Rose Calculations Document)
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Part-Whole Model

Benefits

’ i ° This part-whole model supports children in their

understanding of aggregation and partitioning. Due to its

o e shape, it can be referred to as a cherry part-whole model.

When the parts are complete and the whole is empty,
children use aggregation to add the parts together to find
the total.
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When the whole is complete and at least one of the parts

is empty, children use partitioning (a form of subtraction)
@ e to find the missing part.
Part-whole models can be used to partition a number
e e ° into two or more parts, or to help children to partition a
number into tens and ones or other place value columns.

In KS2, children can apply their understanding of the
e part-whole model to add and subtract fractions, decimals

e and percentages.
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Numicon

7=4+3 7=3+4

i

7 —

6+l

7+3  8+2

i

3=4
9+1

Benefits

Number shapes can be useful to support children to
subitise numbers as well as explore aggregation,
partitioning and number bonds.

When adding numbers, children can see how the parts
come together making a whole. As children use number
shapes more often, they can start to subitise the total due
to their familiarity with the shape of each number.

When subtracting numbers, children can start with the
whole and then place one of the parts on top of the
whole to see what part is missing. Again, children will
start to be able to subitise the part that is missing due to
their familiarity with the shapes.

Children can also work systematically to find number
bonds. As they increase one number by 1, they can see
that the other number decreases by 1to find all the
possible number bonds for a number.




Ten Frames (within 10)

4+3=7 4isapart.
O 3+4=7 3 is a part.
7=3=4  7isthe whole.
7—4=3
Then Now

O @
Ol@

Now

Five frame for FS1
and 2 =

Benefits

When adding and subtracting within 10, the ten frame can
support children to understand the different structures of
addition and subtraction.

Using the language of parts and wholes represented by
objects on the ten frame introduces children to
aggregation and partitioning.

Aggregation is a form of addition where parts are
combined together to make a whole. Partitioning is a
form of subtraction where the whole is split into parts.
Using these structures, the ten frame can enable children
to find all the number bonds for a number.

Children can also use ten frames to look at augmentation
(increasing a number) and take-away (decreasing a
number). This can be introduced through a first, then, now
structure which shows the change in the number in the
‘then’ stage. This can be put into a story structure to help
children understand the change eg. First, there were 7
cars. Then, 3 cars left. Now, there are 4 cars.




Ten Frames (within 20)
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7+6+3=16

N A
10

Benefits

When adding two single digits, children can make each
number on separate ten frames before moving part of
one number to make 10 on one of the ten frames. This
supports children to see how they have partitioned one of
the numbers to make 10, and makes links to effective
mental methods of addition.

When subtracting a one-digit number from a two-digit
number, firstly make the larger number on 2 ten frames.
Remove the smaller number, thinking carefully about how
you have partitioned the number to make 10, this
supports mental methods of subtraction.

When adding three single-digit numbers, children can
make each number on 3 separate 10 frames before
considering which order to add the numbers in. They may
be able to find a number bond to 10 which makes the
calculation easier. Once again, the ten frames support the
link to effective mental methods of addition as well as
the importance of commutativity.




Rekenrek

/Benef its

The red and white beads build upon children’s
ability to subitise to 5 due to the arrangement
of the red and white beads. 7isa5 and a 2
Children start to benchmark to 5 and 10.

Beads start in the ‘ready position’ towards the
right. Children are taught to push groups of
beads all at once rather than one by one to

N

\develop more efficient addition and subtracti(y
ctratnninec
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Number Tracks

5+3=8

1234|666 ]|7]|®]9]10
10-4=6

1123|415

8+7=15

1121348 ig 10 11'12 13|14 @) 6| 17|18 | 1 |20

Benefits

Number tracks are useful to support children in their
understanding of augmentation and reduction.

When adding, children count on to find the total of the
numbers. On a number track, children can place a
counter on the starting number and then count on to find
the total.

When subtracting, children count back to find their
answer. They start at the minuend and then take away
the subtrahend to find the difference between the
numbers.

Number tracks can work well alongside ten frames and
bead strings which can also model counting on or
counting back.

Playing board games can help children to become
familiar with the idea of counting on using a number
track before they move on to number lines.




Number Lines (labelled)

Benefits

I | 1 | | N Labelled number lines support children in their
! l J ! l I I I l l - understanding of addition and subtraction as
0123 %567 389%0P augmentation and reduction.

7=15 Children can start by counting on or back in ones, up or

\ down the number line. This skill links directly to the use
of the number track.

{Y\ Progressing further, children can add numbers by

, o , : o D jumping to the nearest 10 and then jumping to the total.
0 1 2 5 &k 5 6 7 8 9 10OMNUVB%®IHKYT B ¥ 20 This links to the making 10 method which can also be
supported by ten frames. The smaller number is

partitioned to support children to make a number bond
—6=28 to 10 and to then add on the remaining part.

N

Children can subtract numbers by firstly jumping to the

. 2 nearest 10. Again, this can be supported by ten frames so
o | . | . children can see how they partition the smaller number
| 1

into the two separate jumps.

N




Number Lines (blank)

35+37=72 Beneﬂts
+ 5 + 30 + 2 Blank number lines provide children with a structure to
W add and subtract numbers in smaller parts.
35 40 70 72 Developing from labelled number lines, children can add

by jumping to the nearest 10 and then adding the rest of
the number either as a whole or by adding the tens and

35+ 37=72 ones separately.
+5 + 32 Children may also count back on a number line to
subtract, again by jumping to the nearest 10 and then
KY—\ subtracting the rest of the number.
35 40 72

Blank number lines can also be used effectively to help
children subtract by finding the difference between
72 — 35 =37 numbers. This can be done by starting with the smaller
number and then counting on to the larger number. They
then add up the parts they have counted on to find the
+95 + 30 + 2 difference between the numbers.

C Y YN

35 40 /0 72




Base 10/Dienes (addition)

Tens

Ones

/J'

38
+ 25

61

K

Hundreds

Ones

Tens
T

265
+ 164

429

.l/

Benefits

Using Base 10 or Dienes is an effective way to support
children’s understanding of column addition. It is
important that children write out their calculations
alongside using or drawing Base 10 so they can see the
clear links between the written method and the model.

Children should first add without an exchange before
moving on to addition with exchange.. The representation
becomes less efficient with larger numbers due to the
size of Base 10. In this case, place value counters may be
the better model to use.

When adding, always start with the smallest place value
column. Here are some questions to support children.
How many ones are there altogether?

Can we make an exchange? (Yes or No)

How many do we exchange? (10 ones for 1ten, show
exchanged 10 in tens column by writing 1in column)
How many ones do we have left? (Write in ones column)
Repeat for each column.




Base 10/Dienes (subtraction)

Benefits

Tens Ones 5 1
65 Using Base 10 or Dienes is an effective way to support
reRew " children’s understanding of column subtraction. It is
I I I/I/j/l(-.._ . '/; 1'% — 28 important that children write out their calculations
3‘ 37 alongside using or drawing Base 10 so they can see the
/"//} / clear links between the written method and the model.

Children should first subtract without an exchange before
moving on to subtraction with exchange. When building
the model, children should just make the minuend using
Base 10, they then subtract the subtrahend. Highlight this

Hundreds Tens Ones 3 413 5 difference to addition to avoid errors by making both
I l I “yYx numbers. Children start with the smallest place value
. - — 273 column. When there are not enough
ones/tens/hundreds to subtract in a column, children
. . - I l " r 262 need to move to the column to the left and exchange eg.
\j exchange 1ten for 10 ones. They can then subtract
I "1 ’I/ efficiently.

This model is efficient with up to 4-digit numbers. Place
value counters are more efficient with larger numbers
and decimals.
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EYFS Framework and Development Matters 2021
“Children should be able to count confidently, develop a deep understanding of the numbers to 10, the relationships between them and the patterns within
those numbers. By providing frequent and varied opportunities to build and apply this understanding - such as using manipulatives, including small pebbles
and tens frames for organising counting - children will develop a secure base of knowledge and vocabulary from which mastery of mathematics is built.”

Objectives Age 3-4

Activities

Common Misconceptions/errors

Recite numbers past 5.

Say number words in sequence
(Extension - starting at different numbers; and counting backwards)
Nursery rhymes and actions

Confusion with ‘teen’ numbers and ‘ty’

Say one number for each item in order:
1,2,3,4,5.

Know that the last number reached
when counting a small set of objects
tells you how many there are in total
(‘cardinal principle’).

Show ‘“finger numbers’ up to 5.

Tagging each object with one number word (relating counting
sequence to cardinality)

Wide range of opportunities to develop 1:1 correspondence
Count things in a straight line

Count things of different sizes — this helps children to focus on the
numerosity of the count

Count things that can’t be seen, such as sounds, actions, words
Count things that cannot be moved, such as pictures on a screen, birds
at the bird table, faces on a shape.

Count things in irregular arrangements

Conservation of number — correct a puppet who says there are less
objects because they are arranged differently.

Explore cardinality of 5 — link to dice patterns and fingers

Rolling a dice and collecting that many objects

Counting along a track e.g. games

e Missing out a number or saying
twice

e Grabbing any number or failing
to stop at number asked for

e Re-counting when a set number
of objects is rearranged

Link numerals and amounts: for
example, showing the right number of
objects to match the numeral, up to 5.
Experiment with their own symbols and
marks as well as numerals.

Matching Numicon, objects and five frames to numerals
Tidying away e.g. 4 pencils in pots, 3 trucks on shelf
Matching numerals to quantities they can subitise
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Develop fast recognition of up to 3
objects, without having to count them
individually (‘subitising’).

Identifying without counting, dots or objects up to 3

Play hidden object games where objects are revealed for a few seconds

e.g. toys under a bowl
“All at once” fingers — show 4 fingers
Numberblock recognition

Compare quantities using language: ‘more
than’, ‘fewer than’

Collections to sort and compare
Collections with the same amount
Making two collections have the same amount

Children can also apply this to ‘composition’ tasks. Learning to see
numbers as a whole number and its parts is a key development in
number understanding and partitioning and putting back together
underpins addition and subtraction.

See other numbers in Number blocks

Make a Numicon number from other Numicon pieces

Investigate ways to make a rod of 5 cubes.

Stand 5 skittles and knock some over. How many up and how many
down?

Splitting a number of objects between two plates
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Prior to calculations, the following concepts are important, as described in Developmental Matters 2021 and EYFS Framework 2021. The Mastery in

Numbers program will help develop these through 4 main areas:

subitising, composition of number, cardinality and ordinality, and comparison.

Key representations used are the Rekenrek and the tens frame

Objectives Age 4-5

Activities

Common
Misconceptions/errors

e Count objects, actions and
sounds
e Counting beyond 10

continue to develop verbal counting to 20 and beyond

continue to link counting to cardinality, including using their fingers to represent quantities
between 5 and 10

become more familiar with the counting pattern beyond 20. continue to develop verbal
counting to 20 and beyond, including counting from different starting numbers

continue to develop confidence and accuracy in both verbal and object counting.

e Subitise

B v

Show small quantities in familiar patterns (for example, dice) and random arrangements.
Play games which involve quickly revealing and hiding numbers of objects.

Put objects into five frames and then ten frames to begin to familiarise children with the
tens structure of the number system. Benchmark numbers to 5 and 10 “l see a row of 5 and
1 more so that equals 6” “l see 1 less than 10 so that must be 9”

Prompt children to subitise first when enumerating groups of up to 4 or 5 objects: “l don’t
think we need to count those. They are in a square shape so there must be 4.” Count to
check.

Encourage children to show a number of fingers ‘all at once’, without counting.

explore symmetrical patterns, in which each side is a familiar pattern, linking this to
‘doubles’.

=

e Link numeral with cardinal
value

order numbers, linking cardinal and ordinal representations of number
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Compare numbers

e compare sets using a variety of strategies, including ‘just by looking’, by subitising and by
matching

e compare sets by matching, seeing that when every object in a set can be matched to one in
the other set, they contain the same number and are equal amounts.

e explore ways of making unequal sets equal.

e order sets of objects, linking this to their understanding of the ordinal number system.

children not comparing the
numerosity of the group and
considering more in

terms of size

e children giving a response
that does not match the
context when estimating a
number; e.g. when adding,
giving as an answer a
number that is smaller than
the numbers given. Example:
‘There are 7 cars in a garage
and then 2 more

go in.” The child guesses
there are 4 cars in total
inside

One more/less

e labelling groups with the correct numeral. Do children spot the error if a group is
mislabelled? For example, 'The label on the pot says 4 and we have 5 — what do
we need to do?’ A child may say, ‘We need to take one out because we have one too
many.’
¢ ensuring children focus on the numerosity of the group by having items in the collection
of different kinds and sizes
* making predictions about what the outcome will be in stories, rhymes and songs if one is
added to, or if one is taken away

e Support children in recognising that if they add one, they will get the next number, or if one
is taken away, they will have the previous number.

Language:
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‘My number is......... one more than my number is......
Language:
‘My number is......one less than my number is......"

Composition of numbers
to 10

Focus on composition of 2, 3, 4 and 5 before moving onto larger numbers - practise
recalling ‘hidden parts’
begin to see that numbers within 10 can be composed of ‘5 and a bit’

Provide a range of visual models of numbers: for example, six as double three on dice, or the
fingers on one hand and one more, or as four and two with ten frame images.

Model conceptual subitising: “Well, there are three here and three here, so there must be
six.”

Emphasise the parts within the whole: “There were 8 eggs in the incubator. Two have
hatched and 6 have not yet hatched.”

Plan games which involve partitioning and recombining sets. For example, throw 5
beanbags, aiming for a hoop. How many go in and how many don’t?

Begin to explore the composition of odd and even numbers.

Automatically recall
number bonds for
numbers 0-5 and some to
10

Have a sustained focus on each number to and within 5. Make visual and practical displays in
the classroom showing the different ways of making numbers to 5 so that children can refer
to these.

Help children to learn number bonds through lots of hands-on experiences of partitioning and
combining numbers in different contexts, and seeing subitising patterns.

Play hiding games with a number of objects in a box, under a cloth, in a tent, in a cave, etc.:
“6 went in the tent and 3 came out. | wonder how many are still in there?”
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Intentionally give children the wrong number of things. For example: ask each child to plant
4 seeds then give them 1, 2 or 3. “I've only got 1 seed, | need 3 more.”

Spot and use opportunities for children to apply number bonds: “There are 5 of us but only 2
clipboards. How many more do we need?”

Place objects into a five frame and talk about how many spaces are filled and unfilled.
Understand the effect of adding or subtracting zero

Page | 22



Page | 23



Addition

Mental methods of calculation are practised on a regular basis and secured alongside the learning and use of written methods of addition. Informal methods
such as partitioning and other jottings will be used to develop mental methods and support the place value understanding behind the traditional column
approach.

Children use mental methods when appropriate, but for calculations that they cannot do in their heads efficiently, they use a formal written method
accurately and with confidence, initially supported by models such as Numicon, Ten Frames, Rekenrek, and Base Ten blocks (Dienes).

There are some key basic skills that children need to help with addition, which include:

Subitising (knowing a number without counting)

counting

doubles and nearly doubles ( if | know 4 + 4 = 8 then | know 4 + 5 =8 + 1 more)

knowing number facts within 10

recalling all number bonds to 10

recalling number bonds to 20 and 100 (7 + 3 =10, 17 + 3 =20, 70 + 30 = 100)

adding mentally a series of one-digit numbers (5 + 8 + 2) (look for bonds to 10, doubles)

adding multiples of 10 (60 + 70) or of 100 (600 + 700) using the related addition fact, 6 + 7, and their knowledge of place value

partitioning two-digit and three-digit numbers into multiples of 100, 10 and 1 in different ways (432 into 400 + 30 + 2 and also into 300 + 120 + 12
understanding and using addition and subtraction as inverse operations
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Year 1 Addition

Running alongside this progression is our weekly work on the Mastering Numbers Project which focuses on the underpinning of the maths skills and

concepts needed for addition and subtraction: subitising, composition of humber, cardinality and ordinality, and comparison, using the Rekenrek.

Objective and
Strategies

Concrete

Pictorial

Abstract

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

» v

Use cubes to
two numbers
together as a

group or in a bar.

add
ol

10

5

whole

-

3

2

part

PEPEF

3 Balls

XX

2 Balls

4+3=7
10=6+4

Be sure to use equals sign in
various places

Remember to review effects of
adding zero.

Understand teen
numbers as a
complete ten and
some more

Rekenrek

https://apps.mathlearningcenter.org/number-

rack/ (online version)

@OOO®® ()|« oneroworto

<= 3 more

| Thirteen is seenas “10 and 3 more” |

1ten and 3 ones equal 13.
10+3=13
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https://apps.mathlearningcenter.org/number-rack/

Starting at the
bigger number
and counting on

essss - —

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

Numberlines

12+5=17

|
i0 M 12 13 14 15 1§ 17 18 18 2D

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

17 =12 + .

Place the larger number in your
head and count on the smaller
number to find your answer.
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Bridging through
10.

Also use Rekenrek to bridge through the ten

Ten frames

Start with the bigger number and use the

smaller number to make 10.

(for numbers to O [ ] O
20
) 90 @ ®
(pre-requisite [ L JL J
skills: partition 5+7=5+5=2=12 @ © @
one digit i ‘
numbers and 3 _ |2
know number e
bonds to ten)
Adding three 8+3+2=13 coeee [@eeee
single digits \1 0/ oo [ [ | @000 7+6+3=16
ee)e)®
BoEee BReRg
[
[

Put 8 and 2 together to make 10. Add on 3.

8+4=8+2+2=12

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

3

)

10

= [I7

Combine the two numbers that
make 10 and then add on the
remainder.
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Year 2 Addition

Objective and Concrete Pictorial Abstract
Strategies

See Year 1
Bridging through
10.

(for numbers to
20)

Understand tens | Group objects into 10s and 1s. Represent numbers on a place value grid,
and ones using sketches and numerals.

Ones
o

o)
=
v

Bundle straws to understand unitising of 10s.

r77777

Understand 10sand 1s equipment

O
O
0

L
NunsnnRRBal
(L
S
B ssassss
e

Tens Ones
2

w
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Adding 10s Use known bonds and unitising to add 10s. Sketching Dienes (tens and ones) Use known bonds and unitising to add
L 10s.
LLYAR g
-
| know that4 +3=7. 4+3=
So, | know that 4 tens add 3 ten Use of the hundred square to consolidate
oe [HIEE mental image i.e. counting down adds a ten _ _
s;: s@e - g@g N ] - W] 4+3=7s0 4tens+3tens=7tens
12 S B
2| | — ||
| e
|
Adding a

1-digit number to
a 2-digit number
not bridging a 10

Add the 1s to find the total. Use known bonds
within 10.

41 ijs 4 tens and 1 one.
41 add 6 ones is 4 tens and 7 ones.

This can also be done in a place value grid.

Sketching of Dienes (tens and ones)
{ % ; - 3 7

Use of a numberline

Understand the link between counting on
and using known number facts. Children

This can be represented horizontally or
vertically.

34 +5=39
or

T (O)

314

+ 5

q
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O ) should be encouraged to use known
3 number bonds to improve efficiency and
§§ ® ® accuracy.
Eg ® @ Progressing to:
o © ( Y Y Y Y Y Missing numbers and equivalence
) -ttt
® © 30 31 32 33 34 35 36 37 38 39 4 35=___ +5
14+5=10+__
Adding a
1-digit number to | Apply ‘making a ten’ strategy
a 2-digit number |45+7=45+5+2 45 + =
bridging 10 @000 @@ @e@e [0 /
88000/ 0i8/00 o/ 45+ 5i5- 52
OO1001001I0010 + |00 -
!ﬂ 0000 0o O
CICIICIC) 23‘ 0@ 5 )
Ti] ii ii] ?i ?? O O 1 1 1 1 1 1 1 1 1 1 1
%%'%%::%%:8 + 43 44 45 46 47 48 49 50 51 52 53
23‘ 00|00 0o 00
CICHCICNCICNCIC ] E)E)
Add the 10s and 1s separately. Use a
Adding two part-whole model to support.

2- digit numbers
by partitioning to
support mental
methods(no
exchange)

First without exchange. Use Dienes or Ten
Frames

32 +

11=10+1

32+11=32+10+1
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LY LY
oel® o
oele |4 ool |=
oe|® Q|0
eele 000

14 + 13 =

Add the tens and ones separately. Either:
10+10+4+3

Orl4+10+3

32+10=42
42 +1=43

Can also use a number line. Builds upon the
adding ten strategy and making ten
strategies.

Adding two 2
digit column
method

(no exchanging)

Tens | Ones)

it
é

298 Q

(Tens )| Ones

Mk
1T

Add the ones first then the tens
Important to do this alongside the written
method so children see the link.

Represent this with sketches of dienes
(Tens and Ones)

) /i
+ 9 -

53

— 0 |
(cw.r.\w@

(_T_\
3
|

(&)

|m4.\~0

Reasoning
Missing numbers

4 2
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Adding two

2- digit column
method (with
exchanging)

Add the 1s. 10 ones for a ten. Then add the 10s.

Use Dienes as opposed to counters.

Formal recording of this is GD
Tens | Ones

299989
®

Q|0
e

Tens  Ones )
CHCNCRCN)
899
P99

("Tens )| Ones

988
99

Can draw dienes (Tens and Ones)

10s

s

Leads to formal representation

NOTE:

Use place value knowledge to support
mental method jottings as an
alternative

48 + 36

40+30=70
8+6 =14
70 + 14=84
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Year 1 Subtraction

Objective and Concrete Pictorial Abstract
Strategies
Taking away ones Cross out drawn objects to show what has been taken 18 -3=15
(remember to include | Use physical objects, counters, cubes away. Vary the language: 1 less than 6 is5.
-0) etc to show how objects can be taken 6 subtract 1is 5. 15=18-3
away by physically moving them.
8-2=6

OO O 6-2-4
®

Counting back

Make the larger number in your
subtraction. Move the beads along your
bead

string

asyou SOSSSSEEe
count
ooooeeeee @

backwards in ones.

13-4

Count back on a number line or number track. Make sure
children count jumps.

2 10 11 12 13 14 15

Put 13 in your head, count
back 4. What number are you
at? Use your fingers to help.
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Use counters and move them away
from the group as you take them away
counting backwards as you go.

Part Part Whole
Model

Finding a missing
part, given a whole
and a part

Link to addition- use
the part whole model
to help explain the

inverse between

o

If 10 is

parts. What is the other part? Start with
the ten in the whole box then physically
move a part into the part box, then find

addition and
subtraction.

the whole and 6 is one of the

the other part.

10-6 =

Use a pictorial representation of objects to show the part
part whole model.

Move to using numbers within
the part whole model.
Relate + -

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

Find the difference
(up to 20)

(counting up is often
easier)

Compare amounts and objects to find
the difference.

Count on to find the difference.

Hannah has 20 sandwiches,
Helen has 15 sandwiches. How
many more does Hannah
have?
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NOTE: using the
terminology
‘difference’ is
important. This is a
word that can easily
be misunderstood.

YYIEER
128842

ddddddde
fA8e8——

Use cubes to build towers or make bars
to find the difference

Use basic bar models with pictures to find the difference

5 Pencils

AYANANANAY
soe

3 Erasers

ek o
.
1
(-
-l
GO =
b=
=
=
=]

Use words more and fewer
2} Howmunyfewer?

< ccsewsoe | |
eeee [ [ ]|

01 23 456 78910
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Year 2 Subtraction

Part Part Whole
Model (as above but
with increasingly
larger numbers)

Linking with addition and with known facts

'S

5

7-5=2
So 7tens—5 tens =

Missing numbers

25 - [J=17

Find the difference
(numbers beyond

20)

(Counting up is often
easier than back.
Please stress the use
of the word
‘difference’ as it is
often misunderstood)

Compare amounts and objects to find
the difference.

Use Numicon or Dienes to make bars to
find the difference.

Counting up would be taught as a more
efficient strategy by bridging though
ten or doing bigger jumps of tens then
ones

70-50="
T
Countonto
find the

0 1 23 4 5 6 78 % W0

in 12

Comparison Bar Models

Lisa is 13 years old. Her sister is 22 years old.
Find the difference in age between them.

13 ?
/—/%/_H
il —
sister |

A 7
22

Hannah has 27 sandwiches,
Helen has 15 sandwiches.
What is the difference
between them?
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Counting back by
partitioning

(only partition the
second number)

Subtracting 10s and 1s
For example: 18 - 12

Subtract 12 by first subtracting the 10,
then the remaining 2.

BB BB BDDD

BB D DD

First subtract the 10, then take away 2.

Subtracting 10s and 1s
For example: 18 - 12

Use ten frames to represent the efficient method of
subtracting 12.

First subtract the 10, then subtract 2.

Start at the bigger number and count back the smaller
number showing the jumps on the number line or
hundreds square.

57-23

-10 -10

0
=
%
On

[95)
=
0y
Q

47 57

Subtracting 10s and 1s
Use a part-whole model to
support the calculation.

57-23=57-20-3

Column method
without

(remember to include
0s)

75-42

ONLY MAKE THE BIGGER NUMBER

Use Base 10 to make the bigger number
(only) then take the smaller number
away.

Draw the Base 10 or place value counters alongside the
written calculation to help to show working. Cross out
what is removed

This will lead to a clear
. 8
e

written column subtraction.
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Multiplication

Multiplication in Year 1

Objective and Concrete Pictorial Abstract
Strategies
Recognising Recognising and making equal groups | Recognising and making equal groups Describe equal groups using

equal groups

Children arrange objects in equal and
unequal groups and understand how to
recognise whether they are equal.

A B C
FED EHAEDH EHEE:
W EYEY CYEy

Children draw and represent equal and unequal
groups.

"00 0O C‘

@
6‘6 ééé (X )
B A AA
A A
Aﬁ AA L A

words

Three equal groups of 4.
Four equal groups of 3.

Doubling

Use practical activities to show how to
double a number.

/ Also use Numicon

double 4is &
4= 1=8

Draw pictures to show how to double a number.

Double 4 is 8

[

2 groupsof4=8
2x4=28
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Counting in multiples | Finding the total of equal groups by Finding the total of equal groups by counting in 2s, | Finding the total of equal
of 2s, 5s and 10s counting in 2s, 5s and 10s 5s and 10s groups by counting in 2s, 5s and
100 squares and ten frames support counting in 2s, 10s

b Ah AN A N e 5s and 10s. Use a number line to support

: ﬁﬁ oo : é’ﬁ repeated addition through
o o0 e . .
00| (00| [@/0] @0 00| counting in 2s, 5s and 10s.
nojociooiociod
There are 5 pens in each pack ... [2]3]«]5]¢]7 ]3] (o)
5...10...15...20...25...30...35...40... 0 EYENE R (3 R = I0 10 10 10 10
21 (22(23(24(25(26(27 (28 Zq
3132(33(34(35(36(3738 3‘1 [-Y-Y-m
a1 [42]43]4a] 45 46] 47] 48] 4a |(50) ; ’ ! ! |

0 10 20 30 40 50

Count in multiples of a number

[l o\l Lo adld ] (W7
Sl -h.'lf".f"*a“.«: n,Jﬂ*'F il P aloud
S | i e X 7y R"\-\. i .
Y ¥ Y Y rr e
e e e e Ve Write sequences with multiples
5 B EE) of numbers.

2,4,6,8,10

Use a number line or pictures to continue supportin | 5 19 15, 20, 25, 30
counting in multiples.
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Multiplication in Year 2

Objective and Concrete Pictorial Abstract
Strategies
Repeated addition There are 3 equal groups, with 4 in each group. X
/ o Abstract number line showing three jumps
( of four.

3x4=12

b ond £ e = R =

5+5+5= P/ B/ O=

e 4 4 n”

The image below can be expressed as:

e 2 multiplied by 5
e two, five times

e 5groupsof2

e 5Slotsof2

5 jumps of 2 on a number line

3fours, 3x4

3 groups of 4,
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Arrays- showing

commutative
multiplication

Create arrays using counters/ cubes to
show multiplication sentences.

4
groups
of 5

| can see 6 groups of 3.
| can see 3 groups of 6.

Form arrays using counters to visualise
commutativity. Rotate the array to show that
orientation does not change the multiplication.

cscesscesees

This is 2 groups of 6 and also 6 groups of 2.

Children to represent the arrays pictorially.

| w]elelole!
B8 00040

Use an array to write

00000
00000
00000

5+5+5=15

5x3=15
3x5=15

multiplication sentences and
reinforce repeated addition.

3+3+3+3+3=15
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Learning x2, x5 and Build with Numicon and notice patterns Understand how the times-

x10 table facts in answers. tables increase and contain

; patterns
Doubling Partition a number and then
in year 2 double each part before

recombining it back together

16
7/ \
10 6
I x2 X2

20 12
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Division

Division in Year 1

Objective and Concrete Pictorial Abstract

Strategies
Sharing objects into Children use pictures or shapes to share quantities. | Share 9 buns between three
people.

equal groups | have 10 cubes,
’ . can you share § % § §
: them equally in 2 9+3=3
groups?

Make link with

8§+2=4
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Division in Year 2

Division as grouping

Important that
children are exposed
to sharing and
grouping aspects of
division

Divide quantities into equal groups.
Use cubes, counters, objects or place
value counters to aid understanding.

10

- o o - - - = e = =
W WY e Nl e e

How many groups of 3 are there in 12°?
Place Numicon 3s on to 12 and count
how many groups of 3.

zero ten twenty

Using their knowledge of the inverse relationship
between multiplication and division, children can
use their multiplication tables when grouping on a
number line, working from left to right.

3 3 3 3

~fodewetodewe-

0 3 6 9 12

How many groups of 3 are there in 12?

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="7
D % =20

28+7=4

Divide 28 into groups of 7. How
many groups?

Each cake box holds 3 cakes. If |
have 12 cakes, how many cake
boxes will | need?

Use missing box questions:

3=D+ 2
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Division within arrays

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

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

Find the inverse of

multiplication and division
sentences by creating four
linking number sentences.

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

Using known times-
tables to solve
divisions

Relate times-table knowledge
directly to division

I x10=10
2x10=20
3x10=30 I used the 10
4 x10 =40 times-table
5x10=50 to help me.
6 x 10 =60 3 x10=30.
7x10=70
8 x10=80

| know that 3 groups of 10

makes 30, so | know that 30
divided by 10 is 3.

3x10=30 so 30+10=3
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