
• Meaningful contexts

• Conversations and inquiry

• Exploring relationships and patterns

• Activities making connections with their real world, generalizing 

• Sequential, explicit lessons with step-by-step illustrations 

!
• Can ‘see’ relationships

• Multi-sensory 

• All strands

• Cross- curricular

• Intervention

• Inclusive approach

• Evidence based

• Built in Assessment

Numicon - all learners in NZC Levels 1- 4

Focused teaching in small groups Independent group/pairedWhole class activities 

Characteristics of the teaching activities



We often under-estimate the difficulties children have understanding abstract ideas without pictures to 
help them. It's comparable to teaching children reading without any pictures in the books.

The Numicon shapes and patterns provide children with pictures of numbers that show the nature of 

numbers as well as their relationships. Numicon enables children to really 'see' how numbers and 
number system works.

The Numicon Approach – Communicating Mathematically, Exploring Relationships, Generalising

Explicit and progressive activities helps teachers provide a comprehensive programme of learning for 
all children. They teach with confidence.

It has been proven by research that by adopting the Numicon approach to maths and following the 
teaching programme, children are helped in securing the essential building blocks of maths 
understanding, giving them the best chance to be successful in maths all their lives.

Equivalence Place Value Fractions        Decimals/Percentages

What does it mean for children?
• Children enjoy the visual, practical open-ended activities 

• Recognise the maths found in everyday situations
• Conversation enabling children of all abilities to achieve more. 
• Confidence in themselves as mathematicians and persist in finding solutions.

What does it mean for teachers?
• Confidence and consistent teaching 
• Seeing children understanding and enjoying maths!
• Assessment becomes very obvious- they can see what a child is thinking
• Sequenced approach and planning provided across the school and incorporating other curriculum 

areas
• Ongoing PD through the use of the Teaching Resources

www.numicon.co.nz
2

Maths - patterns and relationships, and using them to solve problems!



Numicon and the New Zealand Curriculum

Numicon fits well with the NZ Curriculum and National Standards.

From preschool, the Numicon teaching activities develop number and algebra together. Children explore 
the  pattern, order, position and size of numbers and understand them in relation to other numbers. They 

are introduced to the language and actions of number operations as equations and expressions. They 
explore all the strands’ concepts in the context of real life activities.

• Activities in all the strands interweave building 
confidence for strategies to be easily understood and 
applied in the context of everyday life

• Activities teach the application of a range of 

different strategies to solve problems and 
understand the connections between them. 

• The same apparatus is used from early childhood 
through to illustrating mathematical concepts at Year 
10!

• Language of maths is explicitly taught
• The activities build on previously learned concepts in 

a structured and inter-connected way. 
• They apply their number and algebra skills to 

conduct investigations, solve problems, 
communicate their reasoning and apply them in all 
the strands of the mathematics curriculum.

3
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Apparatus Packs

• First Steps with Numicon in the Nursery
• First Steps with Numicon at Home
• Numicon at the Seaside
• Firm Foundations and New Firm Foundations
• Breaking Barriers
• Teaching Resources for Numicon 1- 6:

Teaching Resource Handbook
Implementation Guide
Explore More – extra activities or home work 
Explorer Progress – assessment

• Investigations with Numicon

• Apparatus Packs – Starter Class and Starter 1:1
• Apparatus Pack a – Supports Numicon 1 and 2
• Apparatus Pack b – Supports Numicon 3 and 4
• Apparatus Pack c – Supports Numicon 5 and 6

• Breaking Barriers – Supports Breaking Barriers Teaching Pack
• New Firm Foundations Apparatus Packs

Easy Buy Packs for Number Pattern 
Calculating (NPC) and 
Geometry Measurement Statistics 
(GMS)

Include:
Teaching Packs for NPC
Teaching Packs for GMS
Explorer Progress Books 
(Assessment)  
NPC: 3 per student 
GMS: 1 book per student

Explore More -Photocopy Masters

Early Childhood to NZ Curriculum Level 4

Each 
column



First Steps & Firm Foundations – Learning through play

First Steps in the Nursery supports staff use 
meaningful conversations about patterns and 
numbers in the context of different areas 
within an early childhood centre to develop 
children’s vocabulary and awareness.

Counting Skills

Pattern & Algebra
- Patterns
- Equivalence 
- Odds and evens
- Reasoning
- Greater and less than,  < and >
- = sign

Number and the Number System
- Exploring shapes
- Ordering shapes
- Numbers and ordering to 10
- Numbers and ordering to 20
- Skip counting in 2’s 5, 10’s

Calculating
- Addition and subtraction to 10
- + and – symbols
- Money- coin equivalence
- Simple Fractions 5

Firm Foundations Teaching Pack provides a comprehensive and varied programme for 
children 3 – 5  with: 
planning and assessment, teaching and conversation support, photocopy masters, 
expert guidance and implementation to  build children’s understanding of patterns and 
numbers in the context of learning through play. 
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These activities encourage children to explore sharing fairly 
and fi nding half. These ideas are explored in many ways 
throughout all areas of the setting, building on children’s 
everyday experience of sharing to help them understand 
that fair shares are equal. Connections with number ideas 
are made through sharing collections of up to 10 objects into 
two equal parts, including using Numicon Shape patterns. 
Developing the language for sharing, and the ideas of fair 
shares and halving, lays important foundations for children’s 
later work on dividing and fractions. 

Shape, space and measures focus: 2D and 3D shapes
Children continue to explore sharing by fi nding half by 
weighing, sharing liquids, and cutting fruit, cakes and 
sandwiches in half, noticing the resulting shapes. 

Key mathematical ideas  

Before teaching this activity group, refer to the Key 
mathematical ideas in the Teaching Guide:
Equivalence, Part-whole relationships, Fractions, Counting, 
Not-counting, Pattern and generalizing, Dividing, Measuring, 
Shape and space

Communicating

Use the following words and terms and listen for children 
using them:
number names (one, two, three, ...), whole, fair, share, equal 
parts, equal share, equal number of, half, halves, halve 

Learning opportunities

•  To create shares and equal shares of a whole or an 
amount.

•  To understand that a ‘whole’ can be made up of 
 different-sized parts or parts that are the same size.

•  To identify and create two equal parts and know that each 
part is called a ‘half’.

•  To begin to realize that a whole shape can be halved in 
different ways.

• To halve collections of up to 10 objects accurately.
• To fi nd ‘half’ of Numicon Shapes.
•  To fi nd two identical number rods that are equal in length 

to one larger rod.

Assessment opportunities 

Look and listen for children who:
•  Show understanding of the words and terms for 

communicating in what they say and do. 
•  Use structured apparatus to communicate their ideas.
•  Share whole objects equally.      
•  Share collections of discrete objects equally.     
•  Divide a ‘whole’ into different-sized parts and parts that are 

equal in size.
•  Halve whole shapes in different ways. 

Activity Group 13Activity GroupHalving and sharing
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Exploring maths all 
around us

Outdoor maths and  
physical play
• Play games where children run 

halfway around the hall or halfway 
around the outside area.

 Discuss children’s ideas about 
how they will know they have run 
halfway.  

• Ask children to get into groups of six 
or eight (depending on their counting 
and social skills). Encourage them 
to arrange themselves so that half 
of each group sits down while the 
other half stands up tall, then half 
lies down while the other half kneels, 
and so on. 4

 Challenge groups to arrange 
themselves into the Numicon Shape 
pattern for their number. 

• Cut pictures, e.g. old greetings 
cards, postcards, pictures from 
magazines (stuck onto card), in half. 
Hide the halves around the outside 
area for children to find two halves 
to complete a whole picture. 

• Share out beanbags fairly for 
children to throw into Numicon 
buckets (see Activity Group 4,  
Fig. 5). Encourage children to throw 
two beanbags each, and add to 
find the total of their scores. Provide 
Numicon Shapes for children to use 
to help them add. 5

Sand, water and messy play
• Hide treasure in wet sand (or another 

suitable material) for children to find 
and then share with a friend.

• Put teacups and a teapot in the 
water tray. 6

• Give children cups and bottles to use 
with coloured water. Invite them to 
work in pairs. Set them the challenge 
of sharing a ‘bottle of juice’ fairly 
between two cups.

• Put containers of different sizes 
and shapes in the sand or water 
tray for children to work together to 
half-fill. 7

• Provide modelling dough for children 
to share equally with a friend, 
checking the shares are equal using 
a pan balance (e.g. the Numicon 
Pan Balance). Encourage them to 
make different items or shapes to 
cut in half (or into fair shares) and 
share with a friend(s), e.g. a flat 
‘pizza’, a cupcake, a pie.

• Provide tubs of interesting stones 
and shells for children to share, 
including sharing out equally.

Expressive arts and design
• Explore symmetrical printing using 

paint and a range of 3D shapes.
• Share interesting-shaped sponges 

or cut potatoes fairly between 
children. Invite them to make 
repeating or symmetrical patterns 
on paper or fabric to use as drapes 
in role play.

• Use chalks to create patterns on 
boards and the playground.

• Give children a range of media, 
such as lengths of paper, string, 
tinsel, paper shapes, that they can 
fold or cut in half to create their 
own collages. Invite them to make 
designs or repeating patterns with 
halved shapes. Encourage children 
to work with a partner, sharing their 
ideas and working together. 

Does everyone have a partner?

Can you share the tea between 
two cups, one each for you and 
your friend?
What would happen if another 
friend wanted a drink?

How will you know when the 
container is half full?

Can you find the total on a 
number line? 
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Games, puzzles and tabletop
• Provide a range of games and 

puzzles that involve matching two 
halves of a picture.

• Invite children to take photos of 
only half of various familiar objects. 
Share and discuss them, then print 
and laminate the photos. Encourage 
children to experiment with mirrors 
to make the reflection reveal the 
whole object. 8

• Help children to make their own 
books about half and sharing fairly. 
Start by folding sheets of paper in 
half and stapling them together into 
a booklet for them to illustrate with 
their own ideas.

• Make simple chocolate crispy buns 
with a group. Talk about the number 
of pieces in a bar of chocolate as 
children help to break it up. 

 Choose a child to share out the 
crispy buns for everyone to take 
home.

• Make simple biscuits with children. 
After rolling out the dough and 
cutting it into different shapes, ask 
children to cut the shapes in half. 

• Make simple, healthy sandwiches 
using a slice of bread with a choice 
of grated cheese and carrot, sliced 
tomatoes, cucumber and salad 
leaves. Put filling on half of the slice 
of bread, fold the bread over and 
then slice in half, talking about what 
‘a half’ means.

• Ask children to work on the next 
number in their counting and 
number ideas book. 

Role play, small world and 
construction
• Provide children with plastic food 

that has hook and loop fastenings 
so that it can be ‘cut’ in half and 
‘stuck’ back together. 9

• Provide a marble run with 10 marbles 
and a Numicon 10-shape. Choose 
different numbers of children to play 
and encourage them to share the 
marbles fairly. ‘How many marbles 
will you have each if you share 
them with a friend?’, ‘How many 
each if you share them between five 
friends?’

• Set up a role-play bakery making 
‘cakes’. Children share counters and 
cut straws (to represent cherries 
and candles, respectively) between 
two or more cakes. Encourage 
children to share the decorations in 
different ways. 

• In role play, share out equipment 
and dressing up resources and 
encourage children to take turns to 
play.

• Set up a picnic where children share 
equipment out between picnickers 
to lay places and share food fairly.

• With small-world resources, 
encourage children to share 
‘special’ pieces fairly, e.g. trains and 
carriages, cars and special creatures 
or play people.

Stories, songs and rhymes
• Encourage children to share 

stories with a friend, taking turns to 
‘read’, talk about the story and ask 
questions. 10

• Use counting songs like Four Fine 
Flags, Six Ice Creams and Nine 
Shells on the Beach from Numicon 
at the Seaside as a starting point to 
discuss sharing in different ways.

Activity Group

Can we break the bar in half?
How many squares in half a bar?
How many paper cases will we 
need so everyone in the group 
can have two buns each?

What two shapes will you have 
if you cut your square biscuit in 
half? 
Can you cut it in half in a different 
way to make different shapes?

12

8

9

10

Can you count out ten cherries 
and share them equally between 
two cakes?
How many cherries would be on 
each cake if you shared the ten 
cherries between three or four 
cakes?

• Invite children to compile their 
photographs of halves of familiar 
classroom objects into a class puzzle 
book, then share and discuss what 
the objects are.

• Read stories about sharing.

Other curriculum links
Physical development – Health and 
self-care:
• Healthy diet.
• Basic hygiene when cooking.
Personal, social and emotional 
development – Making relationships:
• Working as part of a group, sharing 

and cooperating.
Understanding the world – 
The world:
• Learning about changes when 

cooking.
Understanding the world – 
Technology:
• Taking photographs using a tablet or 

digital camera and sharing them.
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All doing maths 
together

Select from the activities suggested in: 
• Activity Group A: Daily maths 

opportunities
• Activity Group B: Daily counting 

activities
Also:
• Talk with children about objects that 

can be shared easily and objects 
that cannot, including how some 
objects are made up of smaller 
parts. Look at a range of different 
items, e.g. a satsuma that breaks 
into segments; a wrapped loaf that 
breaks into slices of bread; a jug 
of juice that can be poured into 
beakers; an apple, cake or pizza; 
a collection of identical objects; a 
collection of ribbons; a bag of shells; 
a DVD.

 Agree with children that some things 
have smaller parts that make it 
easier to share them, other things 
can be shared by cutting/separating 
and some things cannot be cut 
but can be ‘shared’ or enjoyed in a 
different way, e.g. all take turns to 
borrow a DVD or watch it together. 

• Give children sharing problems and 
talk about different possibilities, e.g. 
a share in (or part of or piece of) a 
cake or drink may vary in size. Some 
people like a small slice or a big 
drink, but sometimes everyone likes 
it to be fair and to have the same 
size, or an equal part.

• Set out a collection of interesting 
objects. Talk about how many 
children are going to share the 
collection and share it out. 

 Some children may decide to count 
to find out. Children group the 
objects into Numicon Shape patterns 
and check. Talk about how to make 
it fair. 1

• Discuss the word ‘half’ and invite 
children to share their ideas, e.g. 
‘half each’, ‘half past’, ‘halfway’. 
Agree that ‘half each’ means that 
each of two people gets a fair share. 

3

Activities with 
structured apparatus

Activity 1  Halving collections
Have ready: collections of interesting 
objects (initially up to 10) in different 
pots
Children have one pot between two 
and estimate how many objects are 
in their pot. They then share out the 
collection. Talk about whether it can 
be shared fairly and whether each 
child has an equal share or number. 
Children check by arranging their share 
into a Numicon Shape pattern to see if 
anyone has one more or one fewer. 2

Activity 2  Halving Numicon Shapes
Have ready: Numicon Shapes, 
Printable Numicon Shapes (available 
on the Oxford Owl website), extra paper
Children choose a Shape and find the 
matching paper Shape. Discuss how 
they could cut it in half. They stick both 
halves onto paper. 3

Activity 3  Sharing Pegs from 
Numicon Shape patterns 
Have ready: Numicon Shapes, 
Numicon Coloured Pegs
Children choose a Shape and fill it with 
Pegs. They share out the Pegs with a 
few other children and decide whether 
everyone has an equal share or whether 
anyone has more or fewer Pegs. Discuss 
how to make it fair, so everyone has 
an equal share. Check by finding the 
corresponding Shapes.

Activity 4  Sharing collections
Have ready: Numicon Shapes, 
collections of interesting objects, 
selection of small pots
Children choose a pot and fill it with 
objects. They share out the objects 
with their friend(s) and decide whether 
everyone has an equal share or 
whether anyone has more or fewer. 

Check by finding the corresponding 
Shapes.

Activity 5  Rod trains to match a 
longer rod
Have ready: number rods
Children choose a number rod and 
then experiment to find another rod 
that, when several are placed end to 
end, fits alongside the first rod exactly.

Variation: children find out whether it 
is possible to use two identical rods 
that equal the length of the bigger rod. 

1

2

Do the red rods fit exactly along 
every other rod? 
What about the light green rods?

Which Shapes can you cut in half 
exactly?

How could we share this?

Does it share fairly? How do you 
know?

Do they share fairly? How do you 
know?
How can you make it fair so 
everyone has an equal share?
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New Firm Foundations Apparatus Pack

Children 2- 5 years of age



Designed specifically for using with students with High Learning and Special Needs covering 

Level 1 and early Level 2 of the NZ Curriculum in Number, Pattern & Algebra, Measurement.  
Links  with NPC & GMS 1, 2 and 3 for a complete programme.

Breaking Barriers covers:

Counting Skills

Pattern & Algebra
- Patterns
- Equivalence 
- Odds and evens
- Reasoning
- Greater and less than,  < and >
- = sign

Number and the Number System
- Exploring shapes
- Ordering shapes
- Numbers and ordering to 10
- Numbers and ordering to 20
- Grouping in 10’s to 100
- Place value to 100
- Skip counting in 2’s 5, 10’s

Calculating
- Addition and subtraction to 10
- + and – symbols
- Money- coin equivalence
- Simple Fractions
- Practical Multiplying and dividing
- X and ÷ symbols

Resources:
Breaking Barriers Teaching Pack 
Breaking Barriers Class Apparatus Pack 
Breaking Barriers 1:1 Apparatus Pack 

6

High Learning Needs, Special Needs,  Long Term Intervention



Numicon Intervention Programme

Designed specifically for using with students with delay in Years 3-11, covering Levels 1 and 2 of the NZ 
Curriculum in Number, Pattern & Algebra, Early Measurement.  
12-15 week intervention. Students work in groups of 2-4 with a trained TA under the guidance of a 
teacher

NIP:
• Introduction to school and families
• Diagnostic Assessment
• Planning and Activity Guidance
• Familiarization Lessons 
• Intervention Lessons 
• Record of Progress 
• Homework Resources Guide 
• Photocopy Masters

Maths Concepts Linked with Numicon 1, 2 and 3

Counting Skills to 1000

Pattern & Algebra
- Patterns
- Equivalence 
- Odds and evens
- Reasoning
- Greater and less than,  < and >
- = sign

Number and the Number System
- Exploring shapes
- Ordering shapes
- Numbers and ordering to 10
- Numbers and ordering to 20, 100
- Grouping in 10’s to 100
- Place value to 100
- Skip counting in 2’s 5, 10’s
- Money, and using money

Calculating
- Addition and subtraction to 10, 20
- + and – symbols
- Money- coin equivalence
- Fractions
- Multiplying and dividing
- X and ÷ symbols

Resources:

Numicon Intervention Programme Guide 
Numicon Intervention Programme On line support 
Apparatus Starter Pack A Class 
Apparatus Starter Pack A 1:1 
Maths Bag 
NIP Intervention CD

Maths Bag and NIP CD

Numicon Starter Apparatus Pack A, Group

9
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Breaking Barriers covers a summary of the concepts in Numicon 1, 2 and 3 at a pace to enable students with 
high Learning Needs to participate in the same class environment as their peers. Numicon supports inclusive 
education practice.

Numicon Intervention Programme covers the key mathematical ideas in Numicon 1, 2, and 3 in a 12-15 
week intervention either as part of the classroom environment or in a separate environment.  A Diagnostic 
Assessment in mathematics determines the starting point and teaching programme for each student to 
close the gap between the  students who are struggling and their average-achieving peers.

‘Investigations with Numicon’ teaching book contains ten open-ended investigations with a low threshold 
and high ceiling, with the potential to stretch children to Level 3 and beyond of the NZ Curriculum. Suitable 
for bright children in maths, including bright children who are not succeeding in mathematics known as 
‘twice exceptional’.

Key Mathematical ideas in Numicon 1 - 4 

Teaching Progressions can be found under Resources on the website. These show when to connect NPC and 
GMS into your programme during the year.

7 www.numicon.co.nz
Click here!



Key Mathematical ideas in Numicon 5 and 6 

Teaching Progressions can be found under Resources on the website. These show when to connect NPC and 
GMS into your programme during the year.

8

www.numicon.co.nz

Click here!



Geometry, Measurement & Statistics

GMS is integrated logically to link 
in with the learning in NPC.

Numicon covers all the strands in a 
meaningful and logical way that 
helps children make the 
connections between the strands 
and to an every day life context.

10



Numicon – Printed resources

Educational context

Learning opportunities

Words and terms for 
use in conversation

Assessment 
opportunities

Milestones to achieve throughout the year 
& linked to assessment booklets-

Explorer Progress

Implementation Guide Teaching Handbook: Long, medium and weekly plans

www.numicon.co.nz

Explorer Progress link

11



Numicon – Printed resources

Focus activities in 
main teaching system

Have ready guidance 

Steps of progression 

Explore More
-Homework  activities

Explorer Progress 
-assessment booklets

Illustrations to give 
further meaning to 

text

12



Enhance teachers’ subject 
knowledge, pedagogy and 
therefore their confidence

Sense of achievement and 
confidence for child by ‘actively’ 

doing maths

Skills children in 
mathematics for 

‘secondary readiness’ 
and beyond

Progression, support and 
challenge for children of all 

abilities

Numicon does make a difference!

Easy Buy Packs
• Number Pattern Calculating

• Geometry Measurement Statistics

Apparatus Starter Packs

All products can be purchased 
separately

www.numicon.co.nz

Budget for PLD 
to get the most from NUMICON
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Assessment – Assessment Opportunities, Gathering Evidence, Tracking 

Intervention – 12-15 weeks

Within the Teaching Handbook, on the 
introductory page, in every Activity Group, 
there are details of what to look and listen for.

Assessment activities in the Explorer Progress 
Books allow a student to demonstrate their 
understanding in a new context, provide an 
independent record and evidence of their learning.

After every four or five Activity groups a summary 
of what has been covered and tracked for each 
student at a Milestone.

A record to track the learning at each Milestone
is included in the Teaching Handbook

• Track key concepts and skills
• Gives you confidence in tracking over time
• Integrated into medium-term planning

Options of delivery:
• RTLB
• SENCO or Learning Support staff
• Classroom teacher
• Teacher Aide with teacher support

A school or RTLB cluster can only provide this 
programme after training has been received by a 
certified Numicon Consultant

The Numicon Intervention Programme provides training and resources for effective maths intervention with 
students from Years 3 - 11. 

• diagnostic assessment
• qualitatitve assessment 
• targeted activities 
• guidance on planning
• assessing and reflecting on progress  
• next steps beyond intervention

Resources required:
NIP Online Resources, NIP 
Guide Book and training
Apparatus Pack A
Intervention CD
1 Maths Bag per student

Diagnostic Assessment
Standardized Testing

Analysis for the 
starting point

Familiarization 
Activities

Intervention 
Activities

Review of 
Understanding

Meeting with 
carers/parents

14



Early Childhood and New Entrants 

NEW Firm Foundations
•Learning through play
•Learning the patterns and gaining ‘’number sense’
•Using the patterns in applied arithmetic
•Addition and Subtraction

Breaking Barriers equivalent to Numicon 1 
and 2, but differentiated for greater inclusion 
and support for intervention and students 
with learning/high learning needs at NZC 
Levels 1-2 -for any age

1st Steps in the Nursery and at 
Home- two products for Early 
Childhood & Home

Further Information
• Replacement books and apparatus are available

• Many schools purchase class sets of little boxes and add 
them to the student stationery list along with the 
Assessment booklets.  These stay with the students 
through the years

• Use the little boxes of shapes with your class while using 
the interactive whiteboard software

• Numicon pieces are weighted allowing use of a pan 
balance and a natural link to understanding equivalence

•The training DVD is a great resource for ongoing PD

•In-school PD is available

•Further support on the website and at Oxford Owl 

Testimonials
•“We were really floundering until we began working with 
Numicon”

•“My student has made more progress in these five weeks 
than he did with five weeks on a regular programme”

•It is the highlight of my student’s day!”

•“Planning is so easy now.”

•“What I have learned in teaching my student using 
Numicon, has carried over into other subject areas- the 
small steps.”

•We were amazed at the success of Numicon in our 
remedial programme.  The knowledge stayed with the 
children and they were able to take it back into their regular 
programme with confidence!”

•The training course really helped me gain better 
understanding of the programme and the decision to 
implement it as our school Maths curriculum.”

•We are very impressed that our Year 1 students are well 
through the equivalent of Stage 4 NPD and onto Stage 5!

Investigations with Numicon
•Gifted &Talented Programme

• Students with Dyslexia/Dyscalculia 
love this!

•Encourages mathematical thinking 

•Open investigations with 
mathematical concepts, ideal for G & T 
exploration days

Accessories – see website for more

Software for 
interactive 
whiteboard

Pan Balance
All the shapes and 
Cuisenaire rods are 

weighted!

School Years: Numicon 1 – 6 
Teaching Packs

Assessment Booklets Extra activities of support for 
home and school

Apparatus Packs A, B, C

www.Numicon.co.nz
0800 678 581

High Learning Needs
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http://www.numicon.co.nz/page/175521

