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In LIanrhidian, we encourage pupils to explore links with mathematics and
numeracy across all areas of learning and in the real world. Embedded
provision to develop the appropriate skills and knowledge and experiences
for Mathematics and Numeracy includes:

 Chunky mathematics spotlight lessons.

 Numeracy links in IQ tasks
Intervention for identified pupils




This policy has been produced to
ensure consistency and progression In
teaching throughout the school. It aims
to give an overview of the key steps
that can be made from concrete, to
pictorial, to abstract recording
strategies and how they can be taught
The policy aims to




The overall aim is that when our pupils leave Llanrhidian,

they:

 have asecure knowledge of number facts and a confident
understanding of the four operations.

« can transfer mathematical skillsto a variety of contexts
and everyday situations and can identify the appropriate
steps and information needed to complete a task or reach

nderstanding to carry




Each classroom will be resourced with materials to
support the delivery of Maths; such items might
Include number lines, multiplication tables, 100
squares, 2D and 3D shapes, multilink cubes, dice
and other smaller items.







We have got arange of resources to supportour learners to consolidate

the 4 main operations.

e Allclasses havelinksto numeracy websites on their class web
pages that are age appropriate and supportthe learning needs of the
pupils

e Pod PilaPalalaunch the Numiconschemeto supportthe concrete
learning of the 4 operations. This resourcethen carries on through
the school as and when required to support all learners.

e Pod PilaPala and Pengwin have Numbots through J2E in HWB for

tallored maths games. This can also be accessed by all pupilsifitis

as an appropriate supportresource

ilIs have access to Times Table

ractising and




The model of progression is based on the develop of five
Interdependent proficiencies, outlines below. This model of
progression can be considered as both longitudinal and cross-
sectional. To ensure progress in any mathematics learning,
proficiencies should be developed and connected in time and
should also develop over time. .
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https://hwb.gov.wales/curriculum-for-wales/mathematics-and-numeracy/principles-of-progression/
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Addition

Objective and Concrete Fictorial Abstract
=trategies
Combining two 3 A+3=7
parts to make a ‘ ‘ “ 5 iw: %@ % =
whole: part- N _
10=6 + 4 ~

whole model

10

Use cubes to
add two numbers
together as a
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Lo

group orin a bar.

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

Use the part-part
wihale dizsgram as

shown abowve to
mowe into the

abstract.
Starting at the
h 12 + 5 =17 E+12=17

bigger nUMDber | b e e ——

and counting

on ) Plac= the larger numiber in
Start l.l.-Ith the larger mumber on the R — 4 your head and count on the
bead siring and then count on to the |.|:| 1 12 13 14 18 8 17 1'3 19 20 smaller numkber to find your

smialler nurmber 1 by 1 to find the

answer.

Start at the larger number on the number lime and count
on in omes or in one jump o find the answer.

answear.

Regrouping to
make 10.

| pawweeese v

Use pictures or 2 number line. Regroup or partition the
srmialler number to make 10

T+ 4= 11

If | am at sewen, how many
rmizre do | need fo make 10
How many morse do | add on
rons?




g+5=11

Regrouping to ||
E?{ 13 g - Start with the
mMaKe - bigger number 9 + 5 =['|-'-':|.| 4
I and use the III'EI +1 i
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" make 10 & 1 & 3 4 & @& F & (%000 11 1 sd (4 0% wA 0F A A0 B0
Adding three |#+7+8=17 ‘9"‘9"
g . S . 88

single digits

Put £ and & together to make 10. Add
om T
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Following on from making 10, make 10
with 2 of the digits (if possibla) then add
an the third digit.
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Add together three groups of objects.
Draw a picture to recombine the groups

44+ T +6)= '1D:+:T:
10 —
= .I?.

Combine the two numbers

that make 10 and then add
omn the remainder.

Column
method- no
regrouping

24 + 15=

Add tagether the ones first then add the
tens. Use the Base 10 blocks first before
mowing onio place vales counters.
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After practically using the base 10 blocks and place value

counters, children can draw the counters to help them to
=olve addiions.
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+42




Column
method-
regrouping

Make both numbers on a place value
grid.

& & @ 146
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Add up the units and e=xchange 10 ones
for one 10.

& & e 145
o (2000 |eee + 327

%'gﬁlﬂﬂ'
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Add up the rest of the columns,
exchanging the 10 counters from one
columin for the next place value column

uritil every column has been added.

This can also be done with Base 10 to

help children clearly see that 10 ones
egual 1 ten and 10 fens eqgual 100.

As children mowve on fo decimals,
monay and decimal place valus
counters can be used to support
learning.

Children can draw a pictoral representation of the

columns and place value counters to further support thair
learning and understanding.
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Start by partiioning the
numbers before mowving on
to clearly show the
exchange below the
addition.

20 5
Jii + XK
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A= the children ull
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introduce
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decimals with

the same number of
decimal places and
different. Money can be

used here.
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subtraction

Objective and
Strategies

Concrete

FPictorial

Abstract

Taking away
ones

Use physical objects, countars, cubes
aefc. to show how objects can be taken
away.

. B-2=4

4-2=2

.-l-.l_l-- ..-.l_l..
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Cross out drawn obpects to show what has been takean
aWwWaYy.

I15._:3=.I .

18 -3=15

6—-2=6

Counting back

Make the larger number im your
subtraction. Move the beads slong your
bead siring &= you count backwards in

anes,

13-4 Vgeeeee  ®

Use counters and move them away

from the group as you take them away
counting backwards as you go.

Coumt back on a number line or number track

C N NG N N
? 10 11 12 13 14

15

Start st the bigger number and count back the smallar
nurnber showing the jumps on the number line.

This can progress all the way to counting back using two

2 digit numbers.

Put 13 in your head, count
back 4. What number are
wou at? Uss your fingers {o

help.




Find the

Compare amounts and objects to fimd

Hanmah has 23 sandwiches:

- the difference. e Coumt on to Helen has 15 sandwiches.
difference — find the Find the difference betwesn
r difference. the number of sandwiches.
Use cubes to 'y 1 0% 1 4 % &£ TR G ' non
_ build towers or ) i
make bars fo
“ find the Comparison Bar Models
difference
Lt it 1.F wiows OiCT. Her saier it 22 SEOTS oo
— Use basic bar Diraws bars to And e aiflference i o bedvsoen e
miodels with ::Id-::l'ﬁe 12 H
tems to fimd £ dl rence Lo :
L4l dl the difference | between 2 e
5 B numbers.
28
PEH—PEI_[ Link to addition- uss Use g pictorial representation of objects to show the part

Whole Model

the part whole model
i to help explain the

: inverse bebtwean
addition and
subtraction.

If 10 i= the whole and 6 is one of the
paris. What is the other part?

10 -6 =

par whole modsl.
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KMowe to using numbers
within the part whole model.

Make 10

14 —9=

KMake 14 om the ten frame. Takeaway
the £ first to make 10, then takeawsay
one more o you have taken away 5.
Wou are left with the answer of 5.
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Start at 12, Taks away 2 to reach 10. Then take awsay the
remaining 4 so youw have taken away 7 altogether. ¥ou
hawve reached your answer.

16 — 8=

How many do we take off fo
reach the next 107

How many do we hawve |l=ft
to take off?




Use Base 10 . Draw the Base
Column = = to make the (ELLLLITILL] - | elER 90 or place -
method !f! higger OO | BEE value counters L7=24=<=
without :ELLmbtﬁr then % ._1 al-:-:tEEidE the ho b7
; - e the T T written — 2o+ bk
regrouping e | smaller ~SES T "2 Calculation to T
nurnber help to shiow T T
!!!! SWwaY. ) wiorking.
© l @ I el T r— This will lead to a clear
Show how = @ folol. -} |17 64 written column subtraction.
you partiticn ‘.'-,. : L S
numbers fo | ﬁ: b )}
subtract. ! R, | .
Again make L=
the larger
nurnber first.
Column Use Base 10 to start with before mowving
- on to place value counters. Start with Cirzw the cowunters onto
method with one exchange before mowvimg onto a8 place value grid and
regrﬂupiﬂg subtractions with 2 exchanges. show what you hawa

Make the larger number with the place
wvalue counters

r&::|=a|-
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©© 000 [eeee |

Start with the onas. can | take :E'I.I.I'E:p' 2
from 4 =2asily™ | need to exchangs ones
of my tens for ten anes.
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taken away by crossing
the counters out as well
as clearly showing the
exchanges you maks.

Wihen confident, children can
find their own way to record
the exchange/regrouping.

|,t|.§

%
L)

i
¥

a
i
=
am
diln
a
e
L3
-

Just writimg the numbers as

showmn here shows that the
child understamds the method

and knows whan to exchange/regroup.

Zhildren camn start their

formal written method by
paritiomimg the number imto

clear place value columns.

FLE-587= |48
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Mowimg foreward the children
use a more compact
rmethod.




Mow | can subtract my ones.

Mow look at the tens, can | take sway 2
tens easily? | need to exchange one
hundred for ten tens.

E:I IE] . p TV _C
G0 00 |09 13
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Mow | can take away eight tens and
complete my subtraction

':E} IE] . ik
2 @ L 111 134
oololoc ¥ | —

.

Show children how the concrete
method links to the written method
alongside your working. Cross out the
numbers when exchanging and show
where we write our new amount.

e o | e .
e Pe aoed® ‘r;-f;t

This will lead to an
understanding of
subtracting any number
including decimals.
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Multiplication

Objective and Concrete Pictorial Abstract
Strategies
Doubling Use practical activities to show how to
| double a number. Draw pictures to show how to double s number. 16
: , /7 \
/ - Double 4 is 8 10 6
& I xd x2
mlls oo D
. . Partition 8 number and then
L . double each part before
e recombining it back
ol together.
Counting in Count in multiples of a
“ e AT e g 4 number aloud.
multiples | 0, 8 Q)W”/, R\ A
multiples of numbers.
2 § 0 ¥ 2 u 2 2,4,6,810

Count in multiples supported by
concrete objects in equsl groups.

Use a number line or pictures to continue support in
counting in mulfiples.

5,10, 15, 20, 25, 30




Repeated
addition

é @ é Use different
objects to

add equal

Thete ave 3 plates Each plate has 2 slir Dacuits O How sany Beaduls ore Tere?

2904 200d 20quais 6

\\_\ ” \__\ /" “\_ -
( ‘\.",/ L3 ...'/ - ‘\_4 5 + 5 + 5 - 15
s

g 4 $
LI B S R ¢ 7T 8 0 DHRRBD UL

2 o 3y . A

Write addition sentences to
describe objects and
pictures.

$4444

20202024200

Arrays, showing
commutative
multiplication

Create arrays using counters/ cubes to
show multiplication sentences.

Draw arrays in different rotations fo find commutative
multiplication sentencas.

0000 ¢+
0000

I«4-8

{ Link arrays to ares of rectangles.

Use an array to write

multiplication sentencas and
reinforce repested addition.

00000
00000

00000
S+5+5=15
3+3+3+3+3=15

5x3=15
3x5=15




Grid Method

Show the link with arrays to first
infroduce the grid method.

»

w | 2 4 rows

igggigﬁ :i < rou

o 4 rows
++

of 3

Move on to using Base 10 to move
towards 2 more compact method.

x Y ()

[ )
[ 200
E 20 0
C ]

Move on to place vsalue counters to
show how we are finding groups of a
number.We are multiplying by € so we
need 4 rows.

(o] @ (=] =
4x126

4 rows of 13

Fill 2ach row with 126.

|
E i o
|

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

e © e

Children can represent the work they have done with
place value counters in a way that they understand.

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

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

x 30 5
7 210 35

210 + 35 = 245

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

10 8
10 100 80
3 30 24
0] e [l [l il
10 moolsooo cooJ 20
s mo[uoo] 320 | 16




Column
multiplication

Children can continue to be supported
by place vslue counters st the stage of
multiplication.

It is important at this stage that they
always multiply the ones first and note
down their answer followed by the tens
which they note below.

Bar modelling and number lines can support learnars
when solving problems with multiplication slongside the
formal written methods.

Start with long

multiplication, reminding the
children about lining up their
numbers clearly in columns.

If it helps, children can write
out what they are solving
next to their answer.

32
x 24
8 (4x2)
120 (4 x 30)
40 (20x2)
600 (20 x 30)
768

This moves to the more
compact method.

1342
x 18
13420
10736
24156




Division

Objective and
Strategies

Concrete

Pictorial

Abstract

Sharing objects
into groups

~ 'S

= &

Children use pictures or shapes fo share guantities.

Share & buns betwean thres
pecpla.

E
: % % % % TR
000 oo |G B B
cubes, can you
share tham
aegually in 2 = —
groups? 8 2=4
Division as o N _ _ _
Divide gquantities TD Use s number line to show jumps in groups. The number | 28 =7 =4
grguping of jumps equals the number of groups.

into equal
Qroups. i \'
Use cubes, 4 & i-‘I - e

counters, objects
or place valus
counters to aid understanding.

96 + 3 = 32
e e e
e “e %o
o® o® 5

2 3 5 & 9 10 11 12
—+—
3

0 1 4 6 7
3 3 3

Think of the bar as

8 whole. Split it info

the number of

Qroups you ars

dividing by and 20 + =7
work ocut how many 20
woulkd be within 2ach group.

Divide 28 imto 7 groups.
How many are in each
group?




Division within

arrays

Link division
to
miultiplication
by creating
an array and
thinking
about the

nurmber sentences that can ba created.

'
) |

| a
' |

OO

QW

Find the inverse of
multiplication and division
sentencas by creating four
linking number sentences.

Txd=28
4x 7 =28
2e=T7=4
25=4=7

Eg16+3=5 &Hx3=15 Diraw an array and use lines to split the aray info groups
15+5=13 J3x5=158 to make multiplication and division sentences.
Division with 3 14+3= Jump forward in equal jumps on a number line then see | Complete written divisions

remainder

Divide objects between groups and
see how much is left over

""I

o T

4

L

S

AN

A

how many more you need to jump to find a2 remainder.

13

Diraw dots and group them to divide an amount and

clearly show a remainder.

OOOL

and show the remainder
Using r.

T ot 1 Tt
feorierd  demoe poorard




Short division

Tans Linits

3 2
= = & 2 9
o0C ee
= & & 2 @9

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

IE:H:E:HE}EH “ i,

4F+ 3

42 = 3=

Start with the biggest place value, we
are sharing 40 into fhree groups. We
can put 1 tan in each group and we

hawe 1 ten l=ft owear.

= o9

(=}

(=)

{=)

Wie exchange this ten for t2n ones and
then share the ones equally among the

groups.

=)

Wie 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 egual groups.

@c}rsz} 1)
oo/\OO 00

Erncourags them to mowve towards counting im muliiples to
divide more efficienthy.

Be=gin with divisions that
divide egually with no
rermaindear.

2 1 8
3

4|8 7 2

kowe onto divisions with a
remainder.

8 6 r 2
3

54 3 2

Finally mowve into decimal
places to divide the total
accursiely.

1 4 | B
18 21
3 551 1 . 0

Zhildren need fo wnte thair

“timies table out on the right

hand side of the pages to
support their calculations
toi.

13

&TLEe TOTG 1 &
LLrir 39
oo 33
O A5
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Number and calculation skills are the foundations that becoming numerate are built from.
pupilsaretaughtto value a range of different strategies to work out number sentences

and problems.
Through partner talk, questioning and discussion we would encourage pupils to find

efficient methods.
There are countless mental strategies to use so throughout our teaching we are always

asking pupils:

How did you work that at? What strategy did you use?
Explain how you worked that out?
ther way to work it out.




Informal written recording will still take place regularly through methods.These are an
Important part of learning and understanding, where lots of discussion can occur around
strategies being used and identify misconceptions and highlighting them at an early stage.
More formal abstract methods follow only when the child is able to use a wide range of mental
calculation strategies. The emphasis of our teaching will always be to facilitate understanding
and not simply to arrive at a correct answer.

Pupils will always be encouraged to look at a calculation/problem and then decide, what is the

best method to choose to solve the question? Our aim is for pupils to be able to select an

efficient method of their choice (whether this be concrete, pictorial or abstract) that is

appropriate for a given task. They will do this by asking themselves:

e Can ldo thisin my head? What facts do | need to use?

crete) in our Iearnlng environment might help me get to the answer?
d | use to help see the ‘maths journey’?




Digit Dog Making 10 .

5™ April 2022 *

lent of What Matters

ber system is used to represent and compare
hips between numbers and quantities. |

brions of Learning
INum

Explored forming a quantity in dif ferent
sing combinations of objectsor
ies.

brmmunicate how sets change when
are added to and taken away from

e xperienced grouping and sharing with
and quantities, and T can group or
all quantities into equal-sized groups.

PIC-COLL A

a Comments/Next_Steps. /571 -
N o KIop) o R ﬁé(///f/gfﬂl



ORE - WC 1 Sth NOVEIMEEF

OGRESSION STEI

M

G
I lr
Vi

HERF

=
=)
—

)




Mrs Williams' Garden
Number bonds 5 and 10
w/B 15.11.21

Number bends to 5/10/20
Date: WB 08.11.21
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In Llanrhidian algebrais the study of structures abstracted from
computations and relations, and provides a way to make generalisations.
Algebraic thinking moves away from context to structure and relationships.
This powerful approach provides our learners with the means to abstract
Important features and to detect and express mathematical structures of
situations in order to solve problems. Algebrais a unifying thread running
through the fabric of mathematics and numeracy.

Algebraic thinking is essential for reasoning, modelling and solving problems
In mathematics and In awide range of real-world contexts, including

. Making connections between arithmetic and algebra
as Pod Pila Pala.
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In Lianrhidian geomeiry involves playing with, manipulating, comparing,
naming and classifying shapes and structures. The study of geometry
encourages the development and use of conjecture, deductive
reasoning and proof. Measurement allows the magnitude of spatial and
abstract features to be quantified, using a variety of standard and non-
standard units. It can also support the development of numerical
reasoning for our learners.

We value the importance of reasoning in Llanrhidian, reasoning about the
sizes and properties of shapes and their surrounding spaces helps our
learners to make sense of the physical world and the world of
mathematical shapes. Geomeiry and measurement have applications in
many fields, including art, consiruction, science and technology,
engineering, and astronomy.

GEOMETRY IN LLANRHIDIAN
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In Llanrhidian statistics is the practice of collecting, manipulating and analysing data, allowing representation
and generalisation of information. Probability is the mathematical study of chance, enabling predictions of the
likelihood of events occurring. Statistics and probability rely on the application and manipulation of number and
algebra. The process of reasoning with statistics and probability, and evaluating their reliability, develops critical
thinking and analytical skills that are fundamental to enabling our learners to make ethical and informed
decisions.

Data

In Llanrhidian managing data and representing information effectively provide our learners with

the means to test hypotheses, draw conclusions and make predictions.

*Describing data — Reading data from graphs, tables, lists

*Organising data — Ordering, grouping, summarising

*Representing data — Labelling, scaling

*Analysing data — Making inferences, predictions, interpreting patterns and trends

In Llanrhidian there is a progression of graphs, which includes:
| graphs — object graphs —a small step from classification.
' s — The picture can represent one piece of data
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