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Numicon

The concrete support for mathematical learning

Overdaldunior School



The Purpose

This booklet aims wupport teaching
staff and parents by providing ideas 0f
how to integrate Numicomto learning.

The pictures within this bookiatve
been collated over yearspractiseand
the ongoing development of a
mathematical pedagogyOverdale
Junior School.

TheMathscurriculumat OverdaleJunior
School is centered around the children

exploringand reasoning with each other.

Numicon has supported this and has
helped us to develop confident
mathematicians.
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Place Value > ;.

200,000 +15,000 +7 =
215,007




Children create and explore repeating patterns. From this, they|can
then identify "what is missing" or "what is next" in a given sequence

Patterns

Children can then apply this idea to practise counting, forwards anc
backwards, in multiples of a number.
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200,000 15,000 +7 =

300000 + L‘-OO + i thousand |, tyee hurdved
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Children start to develop fluency in representing numbers in different
Reading and ways. Numicon tiles are used as part of children’s practical

g construction of different numbers.
writing numbers

Children should articulate the value of eachdigitin a number.




Greater than. less Children are supported in their use of the <, >and =

signs in order to compare the magnitude of numbers or
than, equal to. calculations.




: : Children startto recognise and identify which part of a
Adding and subtracting nymberis increasing or decreasing in value and articulat
1,10 and 100. how much it has increased or decreased by.




Increase in magnitude

negative . ® 0
e s 2 O 2 3

, . Increase in magnitude

ﬁ

positive

Childrempractisecounting forwards and backwards through zero by forming
the Numicon number line.

CO u ntl ngh rOUQ h Children can use this number line to add or subtract numbers before or

through zeroe.g5+2o0r2 a6.

FAS (o Afterbcounting in 1s first, children can then count in multiples of differer
numbers.

t




| 34 tc? the nearest |0 | B Round 6387 to the. nearest 100

Once children hawentified the significant numberand decider,
theyshould draw a box to isolate the two digits.

RO u ndin Children create a number line between the two closest multiples of
g ten,hundred, thousand etc and can articulate which their decider is

closestto.




Sguare numbers
Partl

Children explore making squares out of Numicon tiles.

Which tiles have they used to make the sqaure number-
they only use 1 tile, 2 tiles , 3 tiles etc. What do they noti

Which numbers/tiles are they using to create their squar
there one solution?




Sguare numbers
Part2

Children continue to build squares using Numicon to help understand
difference between multiplying bgritl squaring.

Children to articulaBex 2 = 6 and 3 x 3 = 9. When building the squares,
children should notice that 3 x 2 does not make a square.

the




1 numbers mulh'f)h'co\ 9

Children derive multiplication and divisiqEENEETS JRITTY Py ST
Factors an d facts to find factors. /
. Children create "factor sandwiches",
faCtOr pal IS working systematically to find factors
until they reach their starting number.




Use it or lose it

Set up your Numicon from 1 to 19

)} 0000000000000 OOOOOOONNS
‘l>

9000000000000 0000 o0 0®
:
900000000000000000000000
000000000000 0000

Disregard different numbers until you are left with only prime numbers.

o
Write down and explain the different steps that you took P
] &
Challenge: prove that the numbers you are left with are prime ‘U§7
e

Prime Numbers

Children build on their knowledge of factors and multiples to identify pr
numbers.

Children can isolate numbers that they know to be prinnecoyghise

patterns e.g. prime numbers are odd (except for 2 whichis the only eve
prime).
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The Calculation Policy
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Explore number bonds to 10 so children are confident at recalling them.

Addltlora Step 1 Children to then add two od&it numbers together which bridge 10.

They shoulgbartition the second digit to make the next 10 and then add
on what is still remaining.
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For this step, childrexpply their knowledge of partitioning.
If adding a ondigit number, children will bridge the ten by partitioning.

If adding a twaligit number, children partition both numbers (addends) into
tens and ones (adding the tens fastdthen the ones). This supports the
children in developing a mental calculation strategy and lays the
foundationgor a more abstract, written method of addition.




3.1 - No bridging. 3.2 - Children to practise bridging the next t

Additiom Step 3

347 + 122 = Children are to be shown the expanded

o e column method using partitioning.

400 60 9 =469




Then, with carrving

159 6 113 3
- 264 1] Q
11

Same number of decimal Then, different number of

places
78.5 km
+54.6 km

11

decimal F'l*::':"-"‘-'-
1249
7.25
132.15

11

Additiora Step 4

Children are to develop their understanding of t
compact column addition method in this step.

Children move towards working with decimals.

he
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Children are taught to find the difference by counting on.
Children are to add to the next ten first.

This step helps to support mental strategies taught
anddevelopshe transition into a formal written method.




Subtractiora Step 2

536 - 215
500 30 6

Introduce children to the formal column methitdtut
exchanging. Partition the numbag$undreds, tens and
ones.

-200 10 5
300 20 1 =321
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Subtraction - coluwmn
| 6sz 2 Th

[ ten f or
10 ones

Children are introduced to the compact column method.

Subtractiora Step 4 Children need to understand tha 8oes not equal a

positive number so they need to exchange from the
next column.
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Children begin to multigdy using repeatec
addition before moving onto more formal
written methods. This supports the mental
calculation strategies children use.

Multiplicatiod Step 1




Abstract method 24 x 14 = 336 124 x 26 becomes

10 | 200 | 40 | =240 4
12 x 5 becomes 4| 80|16 | =96 6
10x5 + 2x5 p
0
10x5=50 4
2x5=10
50+10=60 Answer: 3224
NT - Children us&nowledge of placealue to
g/![u Itlgllcat![?_n _ partitionmultiplicandChildren adgroducts together.
ep £a partutoning

Ste
Ste

N 33 grid method Alongside children's developing recathafiplication facts throug

~ times tableschildren are then introducexdthe formal
D 4a column methOd writtenmethods.

N




oeoleeeee . Vo e : , Erouping using number line

COICIrYY XY 15+5=3
~

Children begin to explore division using a numbe

000000 oo s e
0000000 s0e
line.Childremracticeconstructing a number line

DiviSiom Step 1 using Numicon. Children are supporteséing
when a number can be grouped equally, but alsc
when there I1s a remainder.

Finding a remainder 17 + 35
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e e Children progress on from the number line

Divisiora Step 2 methodbut can still use the same strategies to
'‘goes INt0' method | group andgshare. They are introduced to this written
methoadwithout needing to perform an exchange,




Step 3 Exploring remainders

Children refamiliarize
themselves with the
conceptand value of a
"remaindeiefore they
practice them in a
formal way.



Formal 'Goes Into' Method
14r2

< 72

Then

Divisiom Step 4

Children apply understanding of remainders and
perform an exchange. Numicon is used to excha
one hundred for 10 tens, one ten for 10 ones, 1 @
for 10 tenths etc. This is modelled and practiced
alongside the formal method.




Fractions, Decimals and
Percentages




Halvinj

= 3
: y
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Children explore halving and quartering numbers where they are le
with a whole number (halving an even number).

Halves and Quarters

Before moving on to finding fractions of amounts, children are giver
opportunity to discuss halving and quartering, and misconceptions
such as "you cannot halve an odd number" can be addressed.




Fractions of
amounts

Children begin to explore the idea of "

for every groupof _ , I want
As they progress, children start to divide the amount by the

denominator, giving one tenth, quarter, thirdwiecen the numerator |

greater than one, they place the numerator tile on top of each
denominator tile. This represents the multiplying stage.
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Equivalent Fractions

Childrerexplore the concept of equivalent fractions.

Although this helps children work on the rule "Whatever you da
the top, you do to the bottom", it is vital that children understang

that the whole has not changed in size.

to
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Building on from equivalent fractions, children use the

Comparing and | rule to make the denominators equal.

Ordering fractiong They can then compare fractions more easily and
identify which is worth less or more.




Childrerrealise that finding the lowest common multiple of the
denominatorsis tricky, however, finding the lowest common
multiple of the numerator is more efficient.

Order these fracbor\s In a/scendmj order :

| 2V GSEG F2NJ 6KA& SEIFYLX SP LG A3
the context at the start

Pizza and friends

12 pizzas between 27 friends
12 pizzas between 34 friends
12 pizzas between 23 friends

In which scenario would you receive the
smallest amount of pizza?

Cgmparing and Providing a context to a question allows children to
realisghat making the numerator the same can give

ordering fractions you the correct answer




Adding and Once the demominators are equal, children can
Subtracting then add or subtract fractions with more

: consistency and identify that only the
fractions numerator IS added or subtracted.




ImProPEr fractlms SR MLXQA numbers
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- Children start to see how fractions can be more than 1 whole.
Convertmg They can describe fractions both as a number of wholes, but also &

improper fractions | numberof parts.

- As they progress to the written method, the link between fractions
and mlxeahumbers and division is cemented.




M u Itlplyl ng Children create the fraction, and then replicate e.g. 3 x 2/3
fractions by They can then simplify the fraction by applying understanding of mixed

Wh OI e num b ers numbers and improper fractions.
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Per cent is ouk of 100

Fractions,
decimals and
percentages

Children recognizkat 1/10 = 0.1 = 10%, as the whole has
been divided by 10.

As children become confident with tenths, they move on to look
at 100ths using the Numicon 100 square.

(ing




Fraction and
decimal
equivalence

Children apply their understanding to write
different amounts of tenths as decimals.




Moving from
tenthsto
hundredths

Children build on prior learning to write hundredths ir
different formgg. 0.35, 35% and 35/100.

—




Converting
fractions, decimals
and percentages.

Children learn how to share the whole (100%) by the

deminator. They then multiply that amount by the
numerator to find the percentage, decimal and
fractionequivalence.




Calalate 107 of £10

£20-=10+

(dadale 307 of £)0

jcnsee EID-10=£) |/ of 320

F1x3-£6

Find 3]
107- of 310 It
EZ 310+l£=31

St of 310

> ™S

’......

3L -W- 16

\
"X EEEE BN B
C O NE R O O

a2 e

310100 or 3)- 0=

Finding % of
amounts

Children beginto calculate percentages by exploringa 10 plate as

representative of 100%. Fromthis, they can find % when multiples of 10
(10%, 20% etc.)

Children then move to the Numicon 100 sgaure to explore 5%, 1% and so (
Children should recall prior learning to recognize the equivalence between
finding 10% and finding one tenth, 1% and 1 hundredth.
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Geometry, Position and
Direction
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Children to use the base board and place tiles onto the grid. Children can the
mark out the cordinates of each corner of the shape.

Coordinates

You could get creative with this and turn it into egfoadrant grid, as this wi
allow children to explore negative numberexdioates.




Shape B has been
translated

L wp

Translation

Children can use the base board to direct other children to move
translate) the shape in a horizontal and then vertical direction.

As they do this, they begin to explore and notice that the shape
not change in its appearance, it only moves position.

loes




Reflection

Children learn to reflect an image across a mirror line.

They explore horizontal, vertical and diagonal lines @
reflection.

1i




Symmetry

Children continue to explore reflection and symmetry
creating patterns that are symmetrical, following a
horizontal, vertical or diagonal line of symmetry.
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