
Having fun with numbers Having fun with numbers –– using using 
games that count!games that count!
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Professional objective
As educators, you will enhance your 
understanding of children's emergent 
numeracy processes and gain knowledge 
and skills that you will use to develop 
practices to support children's numeracy.



Today you will…

� Explore the use of a developmental framework to 
support the acquisition of numeracy

� Assess and use a range of resources
and mathematical practices to apply your 
understanding of number skills and
numeracy purposes



Outline of workshop

� Introduction – thinking about number

� Defining ‘numeracy’ and national expectations
� Promoting a positive disposition for maths 

� The ‘Acquisition of Numeracy’ framework
� Understanding number skills and the properties 

of the number system

� Using and assessing resources for numeracy 



What is expected of children in 
years K (Prep), 1 and 2?



Kindergarten (Prep) Achievement standard Mathematic s
By the end of Kindergarten, students are able to 

� confidently recall the sequence of numbers to 20;matching 
names and numerals; and find the total of small 
collections by counting. 

� They subitise small quantities;
� partition numbers to 10; and 
� use one-to-one relations to share and count out quantities. 

Achievement standards years K (prep), 1 
and 2 in relation to numbers and counting.

Draft K – 10 Australian Curriculum http://www.australiancurriculum.edu.au./Documents
Australian Curriculum Assessment and Reporting authority (ACARA). http://www.australiancurriculum.edu.au/Home



Year 1 Achievement standard Mathematics
By the end of Year 1, students are able to 

� quantify collections to 20 and can count forwards and 
backwards to 100.

� They understand and are fluent with partitioning numbers
to 10. They can read, write, order and model two-digit 
numbers and understand that these numbers are 
comprised of units of tens and ones. 

� They are beginning to understand the relationship 
between addition and subtraction and use this knowledge 
to model and solve simple additive problems. 

Achievement standards years K (prep), 1 
and 2 in relation to numbers and counting.

Draft K – 10 Australian Curriculum http://www.australiancurriculum.edu.au./Documents
Australian Curriculum Assessment and Reporting authority (ACARA). http://www.australiancurriculum.edu.au/Home



Achievement standards years K (prep), 1 
and 2 in relation to numbers and counting.

Year 2 Achievement standard Mathematics
By the end of Year 2, students are able to 

� understand the sequence of numbers to 130, 
recognising patterns in units of 10 and 100. 

� They apply this understanding to efficiently represent 
collections larger than 100; and to partition numbers into 
units of tens and ones. 

� They describe and connect patterns of twos, fives and 
tens, solve multiplicative problems and model everyday 
simple functions. 

Draft K – 10 Australian Curriculum http://www.australiancurriculum.edu.au./Documents
Australian Curriculum Assessment and Reporting authority (ACARA). http://www.australiancurriculum.edu.au/Home



Promoting a positive learning 
disposition towards mathematics?

It is important to consider the sequence 
of teaching..

� We should always progress from 
concrete or ‘real-life’ experiences to 
more abstract representations



Concrete to abstract Concrete to abstract –– single digitssingle digits



MultiMulti--digit Numbersdigit Numbers
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Different kinds of 
‘grouping’ are 
characterised by different 
degrees of 
abstraction/concreteness, 
and these can be ordered 
by level.



� Simple concepts should be very well 
understood and then built upon

� Develop a strong number concept, before 
trying to develop an understanding of place 
value and other properties of number

Promoting a positive learning 
disposition towards mathematics?



Properties of the Number System

The positional property (place value) of the 
number system is just one of several 
properties which must be understood to 
understand the meaning of a large multi-
digit number (Ross, 1989)

There are four properties of the number 
system…



Properties of the Number System
� Positional Property - The quantities represented by the 

individual digits are determined by the position they hold 
in the whole numeral.  (Place value)

� Base-ten Property - The values of a position increases 
in powers of ten from right to left. (Th, H, T, O)

� Multiplicative property - The value of an individual digit 
is found by multiplying the face value of the digit by the 
value assigned to its position. (e.g. 7 tens = 70)

� Additive property - The quantity represented by the 
whole numeral is the sum of the values represented by 
the individual digits. (e.g. 3 hundreds and 2 tens and 4 
ones = 324)



�� It is important to consider the childIt is important to consider the child ’’s s 
purpose for using number.purpose for using number.

�� If the purpose is meaningful, the child If the purpose is meaningful, the child 
is likely to approach the task in a is likely to approach the task in a 
positive way.positive way.

Promoting a positive learning Promoting a positive learning 
disposition towards mathematics?disposition towards mathematics?



Using number for different 
purposes 
� Ritualised number use , such as chants, songs and 

rote counting.

� Status , where numbers were used to establish status.  
For example, age, higher numbers being better, winners 
and losers in a game.

� Entitlement , establishing rights and fairness, which 
includes sharing materials, turn taking and rules.

� Timing , counting sleeps or minutes to an event, 
counting for an ultimatum and timing an activity or game.

Source:  Peters & Jenks. (2000) Source:  Peters & Jenks. (2000) ““Young ChildrenYoung Children’’s Mathematics: A supporting s Mathematics: A supporting 
document for the document for the ““Making Things countMaking Things count”” resourceresource””..



� Patterns , repeating patterns for their own sake in a 
variety of contexts such as art work and construction.

� Orderliness , checking things are in order, in the right 
place, matching, sorting and putting shapes together to 
form a whole (as in jigsaws).

� Labelling , representing numbers with numerals, 
pictures, number words or dot patterns.

� Talking about Number for its own sake.

� Exploring quantity to solve a particular problem.

Source:  Peters & Jenks. (2000) Source:  Peters & Jenks. (2000) ““Young ChildrenYoung Children’’s Mathematics: A supporting s Mathematics: A supporting 
document for the document for the ““Making Things countMaking Things count”” resourceresource””..



Understanding number skillsUnderstanding number skills

We need to understand some We need to understand some 
of the skills involved in of the skills involved in 
numeracy in order to assist numeracy in order to assist 
us in knowing how to critically us in knowing how to critically 
evaluate our teaching evaluate our teaching 
practices and resources in practices and resources in 
terms of how they promote terms of how they promote 
knowledge of number and knowledge of number and 
number systems.number systems.



This framework is:

� based on the work of Karen Fuson and 
Lauren Resnick in US

� the basis of studies around Supporting the 
Acquisition of Numeracy by Jennifer M Young-
Loveridge (University of Waikato, Hamilton, 
NZ.  May 1999)

Using a Developmental Framework 
for the Acquisition of Numeracy



� Understanding the number system is the key to 
teaching and learning mathematics

� A framework shows how children’s understanding 
about the number system becomes increasingly 
sophisticated a their thinking develops

� Having a framework for how children think can help 
teachers plan appropriate learning experiences

� It can help teachers differentiate among their pupils on 
the basis of the children’s understanding of the number 
system

Why use a Framework ?



1. Unitary concept  (by ones)

2. Ten-structured concept  (by tens)

3. Multi-unit concept  (by tens and ones)

4. Extended multi-unit concept (units larger than 
ten  e.g. hundreds, thousands)

Developmental Framework for the 
Acquisition of Numeracy
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Year K (Prep)
Up to 20, 

increasing to 130 
in Year 2

Years K - 1

Year 1
Up to 100

Year 2



Each stage includes three different 
components:

1. The Number Concept itself
2. The Spoken Word, the oral concept of 

number
3. The Written Numeral, the number 

concept in written form using symbols

Components of the framework
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WRITTEN NUMERALS
� Written Numerals are the symbols which record

number concepts in written form
� Children initially learn the names of numerals 

which are familiar to them e.g. TV channels, house 
number, age

� Often numerals are used as labels to identify 
familiar objects rather than to represent 
quantities e.g. phone numbers, car registration

� Children’s understanding of the connection 
between a written numeral and the quantity 
which it represents occurs gradually



SPOKEN NUMBER WORDS
� As number concepts develop, so does the 

language used to communicate 
understanding of number concepts

� Children learn the names of the number 
words in their own culture to talk about 
and refer to quantities

� Early connections between number 
concepts and the spoken number word 
may be faulty to begin with e.g. hold up 
three fingers but says “four”



CountingCounting

�� Counting is the process to answer a Counting is the process to answer a ““how how 
many?many?”” question.  question.  

�� It helps to establish an understanding of It helps to establish an understanding of 
the unitary concept of number. the unitary concept of number. 



ROTE COUNTINGROTE COUNTING

�� Rote counting is the Rote counting is the conventional conventional 
sequencesequence of spoken number wordsof spoken number words

�� Rote counting is Rote counting is meaningless on its ownmeaningless on its own

�� Rote counting is Rote counting is a tool in building an a tool in building an 
understanding of the number systemunderstanding of the number system

�� ErrorsErrors in rote counting reflect childrenin rote counting reflect children’’s s 
understanding of the rules of the number understanding of the rules of the number 
system e.g. system e.g. ““twentytwenty--tenten””, , ““twentytwenty--eleveneleven””



LEARNING TO COUNTLEARNING TO COUNT

Rochel Gelamn (1978) has identified Rochel Gelamn (1978) has identified 

five principlesfive principles that are involved in that are involved in 
countingcounting……

Source: Gelman,R. & Gallistel, C. R (1978). The Child’s Understanding of Number. Cambridge, MA: 
Harvard Press.



1 1 –– 1 Principle1 Principle

This involves both keeping track of items This involves both keeping track of items 
(those counted and those not yet counted, (those counted and those not yet counted, 
called called ‘‘partitioningpartitioning’’) and producing distinct ) and producing distinct 
tags (number words) one at a time.  tags (number words) one at a time.  

Tagging and partitioning must stay Tagging and partitioning must stay 
together.together.



Stable order principleStable order principle

The sequence of number words has to be The sequence of number words has to be 
produced in a stable order.produced in a stable order.



CardinalityCardinality

The last tag represents the whole set The last tag represents the whole set 

E.g. if five objects have been counted E.g. if five objects have been counted ““ 1, 1, 
2, 3, 4, 5,2, 3, 4, 5,”” the last tag, the last tag, ““55”” describes the describes the 
whole set.whole set.

1 2
3

4
5



No restrictionNo restriction

There is no restriction on the number or There is no restriction on the number or 
type of items that can be countedtype of items that can be counted



Order irrelevantOrder irrelevant

The order in which objects are counted is The order in which objects are counted is 
irrelevant.irrelevant.
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Basic unitary 
concept must be 
well established

before moving on to 
other stages.

…counting helps to 
establish this.



UNITARY (by ones) CONCEPT

Building a strong unitary concept of 
numbers is an essential first step in 
coming to understand the number system, 
particularly as it relates to small quantities 
(i.e. those represented by single-digit 
numerals)



Establishing and reinforcing Establishing and reinforcing 
Number ConceptNumber Concept

Children need to Children need to 
build a rich network build a rich network 
of ideas about the of ideas about the 
patterns and patterns and 
relationships among relationships among 
numbers.  Central to numbers.  Central to 
this network of this network of 
relationships is the relationships is the 
number number conceptconcept
itself.itself.
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counting

Counting,  
partitioning and early 
addition/subtraction

number 
recognition

Subitising and 
basic 

quantifying

quantifying
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We can help children to establish a solid 
understanding of number concept by…



FORMING SETS
� Slightly more challenging than counting a 

group of objects
� Forming sets is making a group of objects 

on request
� Competence at forming sets at school 

entry is strongly related to success in 
maths several years later

� Every day life is full of opportunities to 
form sets… can you give some examples?



PATTERN RECOGNITION

� Sometimes called Subitising
� Establishing quantity by recognising a 

stylised number pattern e.g. dice
� Recognition is almost immediate and 

doesn’t involve counting
� Experience with board games, card 

games, dice and dominoes helps with this



FAMILIAR or ‘JUST KNOW’ QUANTITIES

� Knowledge about quantities comes from 
familiar quantities that children come to 
‘just know’

� For example two hands, three wheels on a 
tricycle, four legs on a cat, five fingers on a 
hand

� Gradually children learn to recognise 
larger groups of objects without counting

� children then ‘just know’ number 
combinations involving small numbers



� Children then ’just know’ number 
combinations involving small numbers 
(this is, “number facts” )

� Plus ones – e.g. Two and one
more make…

� Doubles – e.g. two and two makes …
� Doubles plus one – e.g. two and two 

makes four and another one makes…
� Derived number facts – e.g. three and two 

make…

FAMILIAR or ‘JUST KNOW’ QUANTITIES



BACK TO THE FRAMEWORKBACK TO THE FRAMEWORK
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Assessing resources
We can code our teaching resources and learning materials/experiWe can code our teaching resources and learning materials/experiences in ences in 
terms of the Numeracy Skills they help develop.terms of the Numeracy Skills they help develop.

S S –– SEQUENCE number words in order SEQUENCE number words in order 

P P –– PROCESS of counting objects as part of the story orPROCESS of counting objects as part of the story or
gamegame

C C –– CARDINALITY Pictures correspond to number CARDINALITY Pictures correspond to number 
words/numerals in textwords/numerals in text

N N –– NUMERALSNUMERALS

O O -- OPERATIONS Adding and/or subtracting is part of OPERATIONS Adding and/or subtracting is part of 
the story/gamethe story/game



When you return to your 
work…make it count!



Indicators of your learning today
� You will integrate number within the programme 

using number games, counting and interactive 
number experiences

� You will record specific number game and 
number play opportunities (both intentional and 
spontaneous)

� Children will demonstrate basic number skills 
� You will record specific number skills 

demonstrated during number play opportunities 
(both intentional and spontaneous)

� You will continue to actively seek to broaden 
your knowledge of numeracy



Reference list Reference list 

� Draft K – 10 Australian Curriculum via the 
ACARA consultation portal  
http://www.australiancurriculum.edu.au./D
ocuments

� Young-Loveridge, J M (1999) MathMaker 
Handbook   Department of Education 
Studies University of Waikato: Hamilton, 
New Zealand.


