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Introducing Numicon 5

Building a secure future in mathematics for every child
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Building a secure future in
mathematics for every child

Numicon is a multi-sensory
approach to teaching
mathematics based on a proven
pedagogy that raises
achievement across all ability
levels and sustains it over time.

It is supported by tailored
professional development that
will support and inspire you to
deliver the highest quality
teaching.

With resources from early
childhood to Year 5/6, plus
support for intervention and
inclusion, Numicon provides all
you need to teach and enrich
mathematics in your school.

Numicon fits well with the New Zealand Curriculum

-------------------------------------------------------------------------------------------------------------------------

Our teaching and learning resources:

® Develop fluency by using a visual, practical base to develop conceptual
understanding and fluent recall.

e Help children to reason mathematically through the use of concrete objects
and spoken language to explain and justify.

® Develop children into confident problem-solvers.

® Help you deliver the requirements of the new Programme of Study for each
year group, and confidently assess children’s progress.

e Allow you to differentiate for every child in your class through the same
Activity Group, with ‘low threshold, high ceiling’ activities.
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\
With resources for Number, Pattern and Calculating, and Geomeﬂw

Measurement and Statistics you can teach right across the new Year 5 maths
curriculum, and face its increased demands and raised expectations with confidence.

Covering key topics such as fractions, percentages, factors, multiples and negative
numbers, the Activity Groups have careful progression and adaptable, easy-to-follow
steps built in. For assessment, the Explorer Progress Books allow you to gather evidence
of each child’s understanding, and the regular Milestones enable you to track their
progress throughout the year. The Explore More Copymasters provide fun activities for
children to practise and discuss maths at home.

All you need for Numicon 5: o

03] Namber,
Explorer 5 b
Prog Jyp s Book

® Numicon Number, Patternand |\ _

Calculating 5 Easy Buy Pack \

Contains:

* Number, Pattern and Calculating 5
Teaching Resource Handbook and
Implementation Guide.

* Number, Pattern and Calculating 5
Explorer Progress Books A, B and C
(30 copies of each).

* Number, Pattern and Calculating 5
Explore More Copymasters

® Numicon Geometry, Measurement
} and Statistics 5 Easy Buy Pack

Contains:

* Geometry, Measurement and Statistics 5
Teaching Resource Handbook (includes Explore
More Copymasters) and Implementation Guide.

* Geometry, Measurement and Statistics 5
Explorer Progress Book (Pack of 30).

® Starter Apparatus Pack C

Contains a new selection of apparatus ready
for every element of the Year 5 curriculum.
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Also available

Investigations with
Numicon
A supplementary
teaching manual and
apparatus pack to
stretch able children
in Years 3-6!

ALSO AVAILABLE

Closing the Gap:
designed specifically

for pupils with SEN or
those experiencing

learning difficulties
with maths.



Number, Pattern and Calculating 5
Teaching Resource Handbook
Sample activity group

Clear assessment
opportunities
for every activity

group.

Explorer Progress Book pages help you
assess children’s understanding of the
central ideas from the activity group.

Explore More Copymasters
give children a further
opportunity to practise at
home what they have been
learning in class.

Topics are introduced through real-life
scenarios. In this activity group, children
learn about fractions.




Activities are focused on the
children doing maths. Through the
use of concrete objects, children’s
mathematics lessons are active.
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Number, Pottern and Coluloing 5 -

Focus activities

Activity 1: Comparing and ordering proper
fractions whose d in are multiples

of the same number

Have ready: Numicon Shapes, Numicon Coloured Counters,
number rods, interlocking cubes

Step 1

Remind children about the lemonade activity from Numbers
and the Number System 2, Activity 6. Ask them if they mode
wo batches of lemonade, one with 2 cups of lemon juice
in every 5 cups and the other with 3 cups of lemon juice in
every 5 cups, which lemonade would faste stronger. Look
ond listen for children who con reason that having more
lemon juice in the lemonade would make a stronger lemony
taste. Help children o compare the different recipes with
fractions and ogree that we could write that one recipe has §
of lemon juice and the other has §.

Explain 1o children that during o music lesson with percussion

out of every 10, another plays the first 3 beats out of every 4

Activity 2: Comparing and ordering proper Step 5
fractions in a different context Ask children to look dosely ot the fractions &, } and § and
ready: Numicon Shapes, Numicon Coloured Counters, fo talk about how they can convert these fractions info
::;.m i froctions with a common . Give
children the chance 1o explore these froctions with rods or
Step 1 Shapes and 1o write equivalent fraction families, e.g. #g7.
Look and listen for children explaining thot ol

Stop 4
Tell children to use, draw or write anything that might help
them fo compare these fractions. Look and listen for children
frying out their own ideas, before asking them if finding
equivalent fractions or using apparatus and number lines
might be useful.

Step 5
mmnmwmmwi
and § on number lines or with apparatus. Look
hmmmwumwmmum
length, dividing one line into fifths and the other into lenths
Isee Wgid).

Stop 6

Show children how a double number line (see Higis) with
fifths of the fop and tenths at the bottom con be useful when
comparing these fractions and ogree that we con see that
s equivalent 1o & and that this is closer 10 1 than &.

Stop 7
Help children also fo use Shapes and Counters or rods 1o
Hustrate that $ is equivalent 1o &, e.g. ight.

Look and listen for children who can now explain thot if o
recipe has  or & of lemon juice the one with & or 8 cups in
«every 10 cups will have a stronger faste of lemon.

Swepd

Repeat the activity with other pairs of fractions whose

denominators are multiples of the some number, e.g. §

and . Look and listen for children who reaize that they can (.

compare the fracfions as the denominators are multiples of ®e

the some number. S
.

Stop 9

wmdmum»wmmma

compare
in two ways, e.g. for § ond f we con

compare these as sixths (§ and §) and twellths  ond ) but
mmwunmhimg Help children explain
fo odd and even

and a third plays the first 4 beats out of every 5. The childeen
all count at the same speed and start ot the sq

Step 2

Prociise counting and clopping the beats that ¢
chosen 1o play and then ask children if they coy
1o Bustrate these on paper 10 see which childre-
their instruments ot the same fime. Explore chil
and help them fo draw number lines 1o show 1|
using lefters 1o represent the different children,
different coloured music noles or Counlers, e.g

Step 3
Ask children which instrument is played the mj
look and listen for children who can reason the
who plays their instrument 4 beats in every 5
oflen. Next ask children if they con write the ny
played by each child as a fraction of beats ead
lwk;!\dls'nbtdﬁmwhoomwvh"n
and

... 1. M
MM”MMMMMM
largest or smallest and how this relates 1o the
beats played in the composition. Look and lisi§
who can remember that a good way o compq
is fo convert them info equivalent fractions witl

denominator and fo illustrate these on o numi]

[ac]asc/ec| c [ 8 [8Cc|BC

SANSAN AT 5 5
eosleesles
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Step 5
Agree that the recipe made with & of lemon juice con be
reduced 1o  of lemon juice by dividing the numerator and
denominator by 9 and in the same way 3 of water can be
reduced fo § of water by dividing by 9. These reduced recipes
will have the same lemon strength. Help children to reclize
that the fractions of lemon juice and water in this recipe can
be written in many different ways but § of lemon juice and

4 of water are the fractions that represent this recipe in its
simplest form. This means it connol be reduced any further.

Step 6
Repeat this discussion with @ new recipe using 3 of lemon
juice and % of water.

Activity 5: Simplifying fractions to their

lowest ferms

Have ready: number rods

Step 1
ubmmmmdw,wgmdu
them to write some equivalent fractions. Look and ksten for

mmmmouuwmugw
scoling up e.g. 5. 2 and also those who can scale down by
halving, eg. & ond 1ab{boﬂmhrnmmhoor
Step 2

Help children to look for a common factor in 12 and 20.
Use rods 1o builkd and compare fraction walls for 12 and 20,
eg. rgn

From looking at the fraction walls ogree that 1, 2 and 4 are
common factors of 12 and 20. Help children 1o work with
both 2 and 4 1o simplify the fraction and 1o reclize that if
they choose the largest common factor 4, they will find the
simplest form of the fraction.

Step 3

Help children to divide £ by 4 fo get  and to llustrate this
with rods, e.g. gl

Step 4

Repeat with fractions like i, &, %, &, . £, §. Work with
children 1o use rods 1o find the largest common factors and
to reduce these fractions to their simplest forms.

2 20 n

2+4=3

20:4=5 n

Practice and discussion

Whole-class
* Discuss with children how and when the mathematics they
have been learning could help them In solving problems.
* Ask children fo write scores using fraction nofation and
compare them, e.g. which is the better score, § or 2 Tok
about sports results, e.g. which feam is doing befter, Team
Aor Team B, if Teom A has won { gomes and Team B has
won § gomes?
 Ask children fo use the > and < symbols fo show the
relationships between pairs of froctions with denominators
tht are multiples of the same number (e.g. § and §).
 Select a set of fraction cards where the denominators are
multiples of the same number and play higher than/lower
than games.
* Ask children 1o find equivalent froctions from a list where
nmmumammw
« Give fraction
d-mmhvm-nbwnmnn{ ﬁubﬁ

« Remind children about multiples and foctors. Ask them fo
count in multiples and o find all the factors of any given
number.

* Show children two numbers and talk with them about
‘common factors, e.g. 24 ond 32.
froctions following o

« Continue a list or fomily of equivalent
patiern, e.g. 1. & & ond simpiidy froctions, e.9. 3.

Independent

Paired work for Activifies 1 and 2

Have ready: Numicon 0-100 Numeral cards

Children foke fums fo make two proper fractions using 2-24
Numeral Cords, making sure the denominators are multiples
of the same number, e.g. § and §. Compare these using o
double number line.

Individual work for Activities 1 and 2
MMMMWMMMMGO
multiples of the same number, e.9. § ond &
umnm«ndmwmm
fractions on a double number fine.

‘Look and listen for...’
points help you to
assess how children are
responding to activities.

J

10--0.'...

Concrete materials help illustrate
children’s thinking and reasoning.




Geometry, Measurement and Statistics 5
Teaching Resource Handbook

Sample activity group

Key mathematical ideas Volume and capacity, 2D and 3D, Equivalence, Standard units

Key mathematical ideas provide
a summary of important concepts
children will meet in the activity group.

Measurement

Estimating volume and capacity 5

Educational context

In this activity group children build on their work on

capacity and volume from the Geometry, Measurement
and Statistics 4 Teaching R ce Handbook. Using
their understanding of liquid volumes, they explore

solid volumes through building cubes and cuboids and
reasoning about their dimensions. Working practically
with number rods, interlocking cubes and isometric
paper, children investigate and calculate the volume

and capacity of various cuboids. They build models with
specific volumes, in cubic centimetres, relating this to
their understanding of multiplication and building on
their learning about square and cube numbers in the
Number, Pattern and Calculating 5 Teaching Resource
Handbook, Pattern and Algebra 4. They also practise
drawing 2D representations of 3D cubes and cuboids on
isometric paper.

In Activity 4, children explore displacement (as discovered
by Archimedes) and develop an understanding of the
equivalence between cubic centimetres and millilitres.
They convert between miillilitres or litres and cubic
centimetres, preparing them for meeting cubic millimetres,
metres and kilometres in the Geometry, Measurement
and Statistics 6 Teaching Resource Handbook. Finally, they
work together to design a miniature aquarium according
to given specifications.

A clear outline of the content covered
in the activity group and how it
connects with other activity groups.

Learning opportunities
¢ To calculate the volume of cuboids in cubic centimetres.
¢ To estimate the volume of solids in cubic centimetres
* To recognize and draw 2D representations of 3D cubes
and cuboids.
* To consolidate understanding of square and
cube numbers

Words and terms for use in conversation

size, space, volume, capacity, length measurements, length,
width, height, depth, dimensions, two/three dimensional,
2D, 3D, cuboid, cube, rectangle, oblong, square, displace,
product, estimate, orientation, square number, cube number,
cubic centimetre

Assessment opportunities

Look and listen for children who:

¢ Use the words and terms for use in conversation effectively.

» Convert between cubic centimetres and millilitres or litres.

* Estimate the volume of a solid object in cubic centimetres

* Estimate the volume of liquids in millilitres

* Calculate the volume of a cuboid given the length, width
and height

 Describe what a cube number is

¢ Calculate and recognize cube numbers (up to 63)

¢ Recognize and create 2D representations of 3D cubes
and cuboids.

[___| Explorer Progress Book 5, pp. 12-13

Ll
After completing work on this activity group, give small
focus groups of children their Explorer Progress Books and
ask them to work through the challenges on the pages. As
children complete the pages, assess what kind of progress
they are making with the central ideas from the activity
group. Refer to the assessment opportunities for assistance

A Explore More Copymaster 8: Volume

After completing work on Activity 2, give children Explore
More Copymaster 8: Volume to take home.

Important words and terms
are highlighted for use in
mathematical conversation.

The learning opportunities come from real
classroom experiences and are designed to
help children develop their understanding of
the key ideas in each activity group.




A clear list of the apparatus used
to support learning is provided at

the start of every focus activity.

Geometry, Measurement and Siafisics § - Teaching Resource Handbook - Estimating vl

Opportunities for whole-class,
paired and individual practice
activities are included in every
activity group to give children
the opportunity to build on
their knowledge, deepen their
thinking and develop their
mathematical conversations
with others.

\\

N

- Focus activities

rods, model cubes and cuboids, rulers
Step 1

'q,..ykﬂvlwl Finding the volume of a cuboid
Have ready: Numicon 1-100 cm Number Rod Trock, number

oblong foces le.g. [P

for children comparing

cuboids, since they have only rectangulor faces.
Stop 2

Show children some model cuboids (but without naming
them as such). Ask them to moke the same type of shape
using one size of number rod (e.g. [PD. Give them plenty of
opportunity to work out how to do this. Talk with them about
how they could add or remove rods fo give either square or

Discuss with children the rod shapes and model cubolds:
what is the same and whoat is different? Look and listen
colours, materials, lengths, widths,
heights and the shape of foces. Agree that they ore all

up their cuboid fother than by
of loyers. Agree thot multiplying
2x3=6rodsinit.

Step 3

Ask children how they could work out how many rods make
counting). Encourage them fo
consider the number of rods in each layer and the number
these numbers gives the
number of rods, €.g. a cuboid with 2 layers of 3 rods has

MMmlomuncmhM

(

Careful progression is built into
every activity group, and across

the whole teaching programme,

helping children to become
fluent through understanding.

L\

it

™

Stop 4

Show children a 1-rod. Agree it is a cube; encourage children
fo measure its dimensions (1cm x 1¢m x 1¢m) fo help them
exploin why. Agree that a 1-rod can also be called o 1em
cube’. Ask children whether they can work out how many
“1cm cubes’ could be used 1o make their number rod cuboid.
Some children may explore this with 1-rods or by placing the
rods from their cuboid in the Number Rod Track; others may
be confident cakculating, e.g. each 10-rod is the same as ten
1-rods, 50 six 10-rods is the some as 6 x 10 = 60 "l cm cubes”.

Step 5

between the
Mdhmhq 10 x 3 x 2 = 60) and the
number of 1cm cubes in a cuboid.

Explain fo children that ‘cublic centimetres” are units used

Encourage them tfo record the volume of their cuboid as,
e.g.10cm x 3em x 2em = 60 cm?,

Stop 6

thou can Sind on their

Ask children fo create other number rod cuboids, recording :
their dimensions and working out their volumes in cubic

children o turn their

Geometry. 5= Estmating volume ond copacily 87 centimetres.
Step 7
* iz Give the of a cuboid, in
- e.g. 4cm x 3cm x 2cm. Ask children to make it in os many
., different ways as they can, using one type of number rod
*« o> Practice and discussion 5 wmmm»wmmmmnmn
wbddssomtymhnmmonhq m Iw
Whole-class o oI B
* Discuss with children how and when the mathy
have been leaming could help them in solving
* Use inferlocking cubes to make cuboids
and other shapes for children fo draw on isomy
and say the volume.
* Show cuboids cubes) drawn on c:
for children fo build and/or work out the L4
height and volume,
* Ask children fo use 1-rods or interlocking
cuboids with given volumes. Step 5 Step 6
* Give the volume and one dimension flength, Discuss children’s designs, including which needs the least

of cuboids for children to work out what the:
dimensions could be.

* Prepare in advance by measuring the volume
of smoll objects in cubic centimetres (as in Actiy
the objects for children fo estimate their volumd
compare the measured volumes.

* Give volumes for children to convert between |
centimetres and milliitres or litres.

* Give numbers 1o 12 ot random, for children to §
coresponding square numbers.

* Recife sequences of square and cube numbery
with children.
« Invite children to discuss and estimate some re{
volumes and copacifies, e.g. the volume of juic|
typical soft drinks can (330 mi, a typicol cor
(28), a typical capacity for o garden water butt
volume of water in an Olympic-size swimming
25000008).

Independent

Paired work for Activity 1

Have ready: number rods, Numeral Cords 1-10
photocopy master 15)

Children take fums 1o select a numeral cord for
rod and another for the number of rods. They
1o buikd as mony different cuboids as they can,
their dimensions.

Paired work for Activity 1

Have ready: dice, number rods
Children roll a dice three fimes fo generate the di
centimetres, of a cubold. Using rods 1o help ther
out the cuboid's volume, then which other sets of|
would give a cuboid with the same volume.

Stop 7

plastic and would therefore be most cost effective.

mmm»mwnmmm

the

possible, recognizing which do not meet the
©.g. which are less thon either 4 cm wide or Stop 8
10cm long. Ask them fo record the dimensions and work

le.g. [PED.

out the volume of plastic needed fo make each design
fe.g. [PNDD.

e

p- 4

7em

becm

Capacity:
15.¢cm x 4 om x 2 om = 120 cm® = 120 ml

Volume of plastic: Volume of plastic:
110 x 10 cm®) + 010 x § e 10 10 cm’) + (1 x 5 cm¥)
+16x 6 cm) = 186 cm® +16x7 cm?) = 207 cm®

Capacity:
12emx Semx 2em = 120 om® = 120ml

Some children may like to design a lid for the oquarium, ‘ Re's
considering, e.g. whether or not it should overlap the walls. *

=

Capacity:
10cm x 6 em x 2 em = 120 em® = 120 mi

Volume of plastic:
(12 x 10 cm + (6 x 8 cm¥)

=168 cm’

A

8cm

of real-life contexts.

Using and applying is
supported through use
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Number, Pattern and Calculating 5
Explorer Progress Book 5¢
Sample pages

-
Explorer Progress Books provide
a record of achievement and
offer an invaluable chance to
see children’s thinking, monitor
their progress and assess their
understanding.

Stick Houses

D DD DD DN
OO o0 o000

Emma is creating stick houses.

Can you find a general rule for the number of sticks that she needs to
create each pattern in the sequence?

Joining Cubes
NN
Q e Ve

Join five interlocking cubes like these ones together on your table.

Can you explain how you worked this out?

The three cubes of one colour must all touch the table.

The two cubes of another colour should not touch the table.

One design is shown for you.

How many different designs are there?

g“"" %o

Each activity has space for
you to offer support and
encouragement to children.

vesesss P Open activities give you the
opportunity to see how well
children can use and apply their
maths learning in new contexts.

Children have the freedom
to record their answers in
their own way, allowing you
to see their thinking.




Number, Pattern and Calculating 5

Explore More Copymasters

Sample pages P Activities for home offer

g further opportunities for

Charity Fundraising

What to do

* This activity will allow your child to practise

« Ask your child fo choose a charlty from the fable

Norne Sttt oo e ey children to explore maths
Charity Fundraising 1 4 in an engaging way.
Millions Hundred Ten Thousands | Hundreds Tens Units
thousands | thousands
Tiger
charty |
Cat
chaity | £
Donkey
chaity | £
Polar Bear
charty | £
Panda
chaity | £
Eagle
charity | £
>
Lowest Highest
amount amount
L
5
Number, Patiern and Cokcloing § Numbers and the Number System 1, Working with numbers up fo a million

:: mmdmmdmmmbﬂshm :\h::yct\oﬂwwmﬂmme.g.l’igw ShOI’T, Simple

R - oo e it - instructions guide
Practical, feallle || © Sesmrbmcemm—teiy - smaesisamid .l o panenls through
contexts help Words and phrases fo use A N 0 i, w45y . the acivity.

children think about
how maths can be
used and applied.

number names (one fo nine million), place value,
worth, greater, smaller, digit, units, tens, hundreds,
fen thousands, hundred thousands, millions, zero
* Apaper clip

* 2 pencils

* Make 7-digit using their 9
of place value.
* Say the correct number name fo the correct place

Simple illustrations
help to explain the

purpose of activities.

* Toke turns 1o spin the spinner five more times
until they have written a digit in all of the columns
but one for their chosen charity. Ask them fo
write a zero in the final column. Exploin that the
number is the amount of money that the charity
raised in o year.

* Ask your child to read the omount raised, e.g.
Tiger Charity has raised six million, four hundred
and fen thousand, four hundred and sixty-four
pounds’. @

* Repeat for each charity until the toble has been
completed and your child has read all the
amounts.

* Now ask them to order the amounts by writing
the names of the charities, from the lowest to the
highest amount raised, in the chart on the bottom
of the sheet. €

Ve
mm:::..,.,.w.,.m.,, SRS ——
* Rub out the markings and play the game

again. Aim fo get the highest amount of
money for each charity by thinking about
which columns 1o place the numbers in.
* Play the gome again, spinning five numbers
and writing two zeroes.
* Look for 7-digit numbers with your child, e.g.
in newspapers or when out and about, ask
them fo read the numbers and folk about
what they mean.

.,

Suggestions on how
to extend the activity
are included on every
homework sheet.

n



Your next steps...

Find out how Numicon can make a difference in your school and
discover Numicon’s potential, arrange an appointment, or

Professional Development with your local consultant:

Web: www.numicon.co.nz

Email: info@numicon.co.nz
Phone: 0800 678 581
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