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Chapter 1: Introduction

1.1 The National Literacy and 
Numeracy Plan

A major policy objective of the Australian Government is to 

ensure that all students attain sound foundations in literacy 

and numeracy. In 1997 all State, Territory and Australian 

Government Education Ministers agreed to a National 

Literacy and Numeracy Plan that provides a coherent 

framework for achieving improvement in student literacy 

and numeracy outcomes. The 1999 Adelaide Declaration 

on National Goals for Schooling in the Twenty-First Century 

(Ministerial Council on Education, Employment, Training 

and Youth Affairs) states that, in terms of curriculum, 

students should have “attained the skills of numeracy 

and English literacy, such that every student should be 

numerate, able to read, write, spell and communicate at an 

appropriate level” (MCEETYA, 1999). 

Numeracy, a priority for all: Challenges for Australian 

schools (DETYA, 2000) outlines how the National Plan 

provides “a specific and focused boost to existing 

initiatives by education authorities and schools to address 

the literacy and numeracy needs of all students” (p. 9). The 

National Plan recognises “the importance of the early and 

primary school years in developing literacy and numeracy 

as the basis for students’ progress in future schooling and 

effective participation in adult life” (p. 11). Key dimensions 

of the National Plan, outlined in Numeracy, a priority for all: 

Challenges for Australian schools are as follows:

Equity

An underlying belief of the National Plan is that all students 

are capable of making progress and achieving in literacy and 

numeracy: “Through special support and focused teaching, 

all students, including those who have traditionally been 

most disadvantaged in education, are to have a sound start 

in schooling” (p. 11). 

Focus on a framework for national outcomes 
and improvement

A second key dimension of the National Plan is the provision 

of a national framework focusing on education outcomes and 

improvements in literacy and numeracy: “The development 

of nationally agreed standards, or benchmarks, adds to 

this framework by enabling education authorities to work 

towards achieving the national goal. Effective resourcing of 

areas of need and effective programmes are essential in 

improving students’ outcomes” (p. 11).

The National Plan embraces the following elements:

� assessment of all students by their teachers as 

early as possible in the first year of schooling;

� early intervention strategies for students identified 

as having difficulty;

� development of and reporting against agreed 

benchmarks for Years 3, 5 and 7 against which 

all children’s achievement in these years can be 

measured; and

� professional development for teachers to support 

the key elements of the Plan.

1.2 What is Numeracy?

Although numeracy and literacy are at the forefront of 

current educational discussion and policy, numeracy is a 

relatively recent concept that has different meanings for 

different people. The term numeracy was first introduced 
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in the Crowther Report (1959) in the context of managerial 

skills and dispositions, but it was re-defined in the Cockcroft 

Report (1982) as “the skills and dispositions needed by 

ordinary people in work and daily life”. In England there 

has been a tendency to equate numeracy with number 

(see DETYA, 2000), although a broader meaning has 

been adopted in Australia, more in keeping with the term 

mathematical literacy used in countries such as the United 

States of America.

Studies have shown that many students fail to make 

connections between the mathematics they learn at school 

and situations they encounter at home, in their play, or in 

the workplace. Willis (1990) defined being numerate as 

being able “to function effectively mathematically in one’s 

everyday life, at home and at work” (p. vii). This notion of 

numeracy as a necessity for everyday life provided direction 

for the 1997 Numeracy Education Strategy Development 

Conference, Numeracy=everyone’s business, which was 

funded by the Australian Government and jointly convened 

by the Education Department of Western Australia and 

the Australian Association of Mathematics Teachers. The 

conference further developed the concept of numeracy and 

provided an approach to numeracy which has been widely 

adopted:

To be numerate is to use mathematics effectively to meet 

the general demands of life at home, in paid work, and 

for participation in community and civic life. (AAMT, 

1997, p. 10)

Numeracy obviously has strong connections with 

school mathematics and notions of numeracy were in 

fact embedded in the National Statement on School 

Mathematics (Australian Education Council, 1991):

As a result of learning mathematics in school all 

students should:

� realise that mathematics is relevant to them 

personally and in their community;

� acquire the mathematical knowledge, ways of 

thinking and confidence to use mathematics 

to: conduct everyday affairs such as monetary 

exchanges, planning and organising events, and 

measuring; make individual and collaborative 

decisions at the personal, civic and vocational 

levels; engage in the mathematical study needed 

for further education and employment;

� possess sufficient command of mathematical 

expressions, representations and technology to 

interpret information in which mathematics is 

used; communicate mathematically to a range of 

audiences.

 (Australian Education Council, 1991, p. 15)

Numeracy=everyone’s business (AAMT, 1997), for 

example, acknowledges that numeracy must encompass 

all the key concepts and skills of mathematics. With 

research showing that many students are unable to take 

their mathematics beyond the mathematics classroom, a 

further important aspect of numeracy is that it must pervade 

all areas of the curriculum:

In school education, numeracy is a fundamental 

component of learning, discourse and critique across all 

areas of the curriculum. It involves the disposition to use, 

in context, a combination of:

� underpinning mathematical concepts and skills 

from across the discipline (numerical, spatial, 

graphical, statistical and algebraic);

� mathematical thinking and strategies;

� general thinking skills; and
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� grounded appreciation of context

 (AAMT, 1997, p. 10)

Students must be able, for example, to apply their 

mathematical skills and understanding to interpreting 

and analysing media information, to making accurate 

measurements when working with materials, or to the 

planning of a school event. Students must also be able to 

recognise when mathematics may be useful and to select 

the most appropriate mathematical skills for the task. 

If the level of numeracy is to be improved, traditional 

issues such as equity, quality teaching, resources and 

teacher preparedness to teach mathematics must continue 

to be addressed, but there is now the further issue of 

embedding numeracy in the whole curriculum. This raises 

new questions, for example, What is the impact of this 

whole curriculum approach to numeracy on children’s 

mathematical skill development? Do children apply their 

school-based numeracy at home? and How do teachers 

adjust to the contextual aspects of numeracy?

With the current focus on numeracy it is important, however, 

that we do not lose sight of other key goals of school 

mathematics included in the 1991 National Statement on 

School Mathematics, for example, that all students should:

� gain pleasure from mathematics and appreciate its 

fascination and power;

� realise that mathematics is an activity requiring the 

observation, representation and application of patterns;

� develop skills in presenting and interpreting 

mathematical arguments; and

� appreciate that mathematics is a dynamic field with 

its roots in many cultures.

 (Australian Education Council, 1991, p. 15)

1.3 The Numeracy Research and 
Development Initiative

In 2001, with funding of $7 million, the Australian 

Government implemented the Numeracy Research 

and Development Initiative—one of several initiatives 

introduced by the Australian Government to support literacy 

and numeracy improvement. Other initiatives included 

the National Indigenous English Literacy and Numeracy 

Strategy, and the Quality Teacher Programme.

The Initiative comprised two complementary strands—a 

national project strand and a strategic States and 

Territories projects strand. The purpose of these projects 

was to investigate a broad range of teaching and learning 

strategies that lead to improved numeracy outcomes.

National research and development projects 
(National)

Research and development projects in the identified priority 

areas were undertaken at the national level (see Table 1). 

The four National projects were: 

� Numeracy in the early years: Project Good Start.

� Primary numeracy: A mapping and analysis of 

Australian research in numeracy at the primary 

school level.

� Home, school and community partnerships to 

support children’s numeracy.

� Numeracy: Families working it out together—the 

opportunities are everywhere.
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Strategic research and development 
projects (States and Territories)

The initiative provided funding for strategic numeracy 

research and development projects that were closely 

linked to improved practice at the state and regional level 

in schools. These projects were undertaken by education 

authorities and included partnerships with universities and 

other organisations. (See Table 1)

Chapter 2 of this report provides an overview of the fourteen 

projects, drawing together the common findings of the 

projects. Research ranged from investigating broad issues 

such as school policy and pre-service teacher education to 

more specific factors influencing numeracy outcomes such 

as the physical and social structure of classrooms. In order 

to identify findings common to several projects as well as 

those unique to specific projects, the following themes 

have been selected as reflecting the breadth of research 

covered by the Numeracy Initiative projects:

� School

� Curriculum, assessment and reporting

� Effective learning environments

� Pre-service teacher education and professional 

development

� Catering for individual differences

� Home and community 

Using similar broad categories, Chapter 3 presents the 

implications of the project findings for effective educational 

policies, strategies, and practices at system, school and 

classroom levels. 

Chapter 4 provides a synopsis on possible future research 

directions. With the exception of the Numeracy: Families 

working it out together project, which developed a poster 

and three brochures suitable for promoting numeracy, all 

projects produced written reports describing the objectives, 

research questions, methodology, analysis of data, and a 

discussion of the implications for teaching and learning of 

numeracy. 

Chapter 5 summarises the findings and implications in 

terms of seven key aspects which contribute to enhanced 

numeracy outcomes.
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Table 1: Goals of the Numeracy Research and Development Initiative Projects

National Projects Year Level Goals

Numeracy in the early years: 

Project Good Start 

Australian Council for 

Educational Research

Pre-school and 

first year of school

� Provide a literature review of existing Australian and 

international research on children’s early numeracy 

learning;

� Create a contextual overview of the programmes and 

strategies provided currently by education sectors in all 

States and Territories;

� Conduct a quantitative study of children’s numeracy 

development in the year before school, and during the 

first year of school;

� Conduct a qualitative and analytical study of a sample 

group to examine children’s before school experiences 

(including at home, and in preschool and childcare 

settings) and first year of school experiences, focused 

on factors affecting early numeracy development;

� Examine the effects of children’s backgrounds (e.g., 

geographically isolated, rural, low socio-economic 

urban areas, and areas with high indigenous 

populations), and the different numeracy programmes 

that these children encounter; and

� Examine the beliefs of parents and practitioners 

regarding numeracy development and learning, 

effective teaching strategies and the identification of ‘at 

risk’ children in numeracy.
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National Projects Year Level Goals

Primary numeracy: A 

mapping and analysis 

of Australian research in 

numeracy at the primary 

school level

Deakin University, Victoria.

K–6 � Map the extensive body of Australian primary numeracy 

research carried out during the last decade and review 

this research in the international context; and

� Build a comprehensive picture of current key research 

in order to provide a basis for future planning and 

direction for further research.

Home, school and 

community partnerships to 

support children’s numeracy

University of Queensland.

Pre-school–6 � Provide information on home, school and community 

partnerships that support children’s numeracy in the 

one to two years prior to school and in the primary 

years of schooling, focusing on partnerships that extend 

beyond schools and include other important contexts in 

which children live, develop, and learn.

Numeracy: Families 

working it out together 

–the opportunities are 

everywhere

Western Australian 

Department of Education; 

School of Education, Murdoch 

University.

Pre-school–6 � Promote the importance of numeracy to parents by 

means of a poster and three brochures targeting 

different age groups–early years (including preschool) 

and the middle and later years of primary school.

Table 1: continued
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State and Territory Projects Year Level Goals

What’s making the 

difference in achieving 

outstanding primary school 

learning outcomes in 

numeracy? 

New South Wales 

Department of Education 

and Training; Catholic 

Education Commission NSW; 

Association of Independent 

Schools 

of NSW.

K–6 � Determine the educational practices which are “making 

the difference” in enabling primary school students to 

achieve outstanding outcomes in numeracy; and

� Determine the extent and in what ways these 

educational practices can be successfully applied in 

other school contexts.

Researching numeracy 

teaching approaches in 

primary schools 

Victorian Department of 

Education and Training; 

Catholic Education 

Commission of Victoria; 

Association of Independent 

Schools of Victoria.

P–6 � Identify the key components of teaching approaches 

that lead to improved learning outcomes for numeracy 

in the primary years;

� Determine if implementation of a defined suite of 

numeracy teaching approaches results in improved 

learning outcomes; and

� Determine how these successful numeracy teaching 

approaches can best be described to support teachers 

to implement them effectively in their primary school 

classrooms to improve student learning.

Table 1: continued
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State and Territory Projects Year Level Goals

Teachers enhancing 

numeracy 

Queensland Department 

of Education; Queensland 

Catholic Education 

Commission; Association 

of Independent Schools of 

Queensland.

1–7 � Determine the elements of numeracy learning 

environments that enhance student numeracy 

outcomes;

� Investigate the effects of collaborations between 

academics and teachers on numeracy teaching 

practices and on student numeracy outcomes; and

� Identify the elements of professional development that 

enhance student numeracy outcomes.

Numeracy across the 

curriculum

Murdoch University, Western 

Australia: Centre for Learning, 

Change and Development.

5–7 � Investigate the relationship between student 

achievement in numeracy basic skills tests, school 

mathematics performance and their capacity to use 

mathematics to do numeracy-rich tasks across the 

curriculum;

� Determine if dealing with the numeracy issues explicitly 

within other learning areas has an impact on student 

numeracy learning; 

� Investigate how students deal with the numeracy 

demands of learning areas other than mathematics; and

� Identify how teachers can assist students to cope 

with these numeracy demands and assist students in 

improving their numeracy levels.

Table 1: continued
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State and Territory Projects Year Level Goals

Towards a profile for 

improving numeracy for all 

students 

South Australian Department 

of Education and Children’s 

Services.

3–5 � Identify the variables that impact on numeracy learning 

in schools that have consistently shown improvement 

in numeracy results from Years 3–5 for individual 

students; and

� Identify teaching practices and school programmes that 

support improvement.

Developing computation 

Department of Education, 

Tasmania; Catholic Education 

Office, Tasmania; Association 

of Independent Schools of 

Tasmania.

2–4 � Support the development of informal written methods 

in Years 2 to 4 in order to investigate the effects on 

students’ number sense and computational ability; and

� Determine which classroom strategies for the 

encouragement of informal written computation are 

most effective in developing students’ number sense 

and computational ability.

Assessing numeracy in 

primary schools 

ACT Department of Education 

and Community Services; 

Catholic Education Office, 

Canberra and Goulburn; 

Association of Independent 

Schools of the ACT.

K–6 � Improve student numeracy outcomes through the 

development of a whole school approach that links 

a comprehensive assessment regime with numeracy 

teaching and learning.

Table 1: continued
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State and Territory Projects Year Level Goals

Supporting Indigenous 

students’ achievement in 

numeracy

Northern Territory Department 

of Employment, Education 

and Training; Catholic 

Education Office, Darwin; 

Association of Independent 

Schools of the NT.

3–7 � Facilitate improvement of student outcomes in 

numeracy through the development of a bank of 

authentic (rich) assessment tasks suitable for 

Indigenous students in middle years in remote non-

urban schools.

Understanding place 

value: A case study of the 

Base 10 game

Association of Independent 

Schools of South Australia.

P–6 � Investigate how the use of concrete materials, such as 

those used in the Base Ten Game, contributes to the 

development of students’ conceptual and procedural 

knowledge about the number system.

Making sense of the 

complexity of constructivist 

mathematics classrooms

Catholic Education, South 

Australia.

3–5 � Explore, identify and document the teaching strategies 

that support all students to improve their numeracy 

outcomes through the construction of meaningful 

mathematical understanding.

Table 1: continued
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Chapter 2: Overview of the Project Findings

The Numeracy Initiative projects ranged from large scale 

studies investigating broad issues of numeracy education, 

for example, the Victorian Researching numeracy teaching 

approaches and the New South Wales (NSW) What’s making 

the difference? projects, to more specific studies focusing 

on specific aspects of numeracy teaching and learning or 

a particular group of students, for example, Understanding 

place value, Supporting Indigenous students’ numeracy and 

Project Good Start. The projects included both quantitative 

and qualitative data collection, with several projects 

including detailed case studies of individual classrooms or 

students. The Queensland Teachers enhancing numeracy 

project, for example, explored features of the learning 

environment which promote enhanced children’s numeracy 

outcomes as measured by pre- and post-tests, whereas 

the Constructivist mathematics classrooms project focused 

mainly on the collection and analysis of rich case study 

data from several classrooms. 

Although certain findings were specific to individual 

projects, others were common to many of the projects. 

Teachers’ pedagogical knowledge, for example, was 

identified as a key factor by several projects, including 

the Teachers enhancing numeracy, What’s making the 

difference? and Numeracy profile projects. 

Similarly, the following factors that were identified by the 

What’s making the difference? project as contributing 

to enhanced numeracy outcomes also emerged in other 

projects:

� the use of hands-on materials to support the 

understanding and development of numeracy 

concepts; 

� small group work to encourage discussion and 

exploration of ideas; 

� use of open-ended questions by both teachers and 

learners to establish, consolidate, extend, reinforce 

and reflect on concepts, skills and applications; 

� discussion during lessons to enable students to 

engage with and understand new and established 

mathematical concepts; 

� catering for individual needs of students through 

consistent and varied assessment; differentiated 

teaching and learning; opportunities for interaction 

with the teacher, the support teacher or peers; 

� collaborative planning amongst teachers which 

provided opportunities for innovative teaching; and 

� whole school commitment to numeracy with all 

teachers implementing policies and programmes 

consistently in all classrooms. 

The breadth and depth of the projects was considerable, 

with many aspects of numeracy teaching and learning 

investigated. This chapter synthesises the key findings from 

the National and Strategic States and Territories projects by 

discussing them under six broad headings which reflect the 

combined focus of the projects:

� school

� curriculum, assessment and reporting

� effective learning environments

� pre-service teacher education and professional 

development

� catering for individual differences

� home and community 
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2.1 School 

The South Australian (SA) Numeracy profile project 

suggests that, in the first instance, a school’s commitment 

to improving numeracy outcomes is likely to arise from 

concerns about student performances in mathematics, 

or the application of mathematics. Some schools, for 

example, have been prompted into action by parent and/or 

staff dissatisfaction with student numeracy achievement 

as indicated by statewide testing results or school-based 

evaluations. The report notes that concerns about the lack 

of achievement of specific groups of students have caused 

some schools to question the adequacy of current teaching 

practices. Other schools have acted on attitudinal audits and 

other data, which reveal the extent of the lack of engagement 

of students with mathematics, problems arising from the 

mathematics anxiety of students and staff, and/or concerns 

about the lack of relevance of mathematics. 

A key recommendation from several projects is that a whole 

school approach to numeracy is essential. For a successful 

numeracy programme, principals need be committed to 

numeracy improvement in their schools and there must be 

a dedicated time for curriculum development as well as 

for professional development for teachers. The Numeracy 

profile project, for example, asserts that:

more substantial and enduring changes to numeracy 

practices require a whole school response to ensure an 

integrated and coherent approach to school planning, 

professional development and resource acquisition. In 

other words, cultural and structural changes are needed 

to support changes at the level of the classroom.

The What’s making the difference? project also emphasises 

the need for whole school commitment “with all teachers 

implementing policies and programs consistently in all 

classrooms”. The report notes that a committed group of 

teachers, supported by the principal, 

was crucial in driving the project and in supporting the 

ongoing change required at the school level. Long-

term commitment was ensured when the professional 

judgments, input, experience and expertise of those 

involved were respected, and when the process was 

collaborative and positive, with outcomes that were 

achievable and clear. This highlighted the importance of 

professional development across the school in order to 

provide consistency of teaching and learning as students 

move from one class to another.

Similarly, the Researching numeracy teaching approaches 

project refers to “the demonstrated value of a whole school 

approach, supported by effective leadership and shared 

expectations”. The project observed that where groups of 

teachers and/or the entire school staff had made a significant 

effort to plan together on a regular basis, teachers reported 

more positively on shifts in their practice and confidence as 

well as improvements in student mathematics learning and/

or attitude to mathematics. Researching numeracy teaching 

approaches asserts that strong leadership is needed to 

elevate individual practice to shared practice and to make 

‘good’ practice an object of inquiry. 

The What’s making the difference? project observed that 

school policies such as assessment, behaviour, literacy 

and homework

support learning across the curriculum by cultivating 

a positive learning environment, increasing on-

task behaviour, providing strategies for achievement 

and cultivating shared expectations between school 

and home.
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In successful schools there was consistent implementation 

of these policies in classes, and resources were developed 

to support their monitoring and management.

2.2 Curriculum, Assessment and 
Repor ting

2.2.1 Curriculum

Unlike many of the projects, the Western Australian (WA) 

Numeracy across the curriculum project focused on the 

importance of developing students’ numeracy through an 

across-the-curriculum approach. Citing Kemp and Hogan 

(2000), the Numeracy across the curriculum project 

asserts that if numeracy is about improving students’ use 

of mathematics in life, then numeracy education cannot be 

restricted to the mathematics classroom—students need to 

apply the mathematics they learn across the curriculum and 

beyond the classroom. Attending to numeracy development 

across the entire school curriculum should underpin 

planning for an emphasis on numeracy in the curriculum.

The project emphasised that numeracy is “much more 

than the routine facility with basic mathematical ideas and 

techniques”, and adopted the position that being numerate 

requires a blend of mathematical, contextual and strategic 

know-how. The blend of these three ‘know-hows’ needed 

for a particular situation is determined by the context and 

by the orientations, skills and knowledge of the person 

involved. More than that, being numerate also includes a 

person’s capacity to take up three key roles – the fluent 

operator, the learner and the critic.

The Home, school and community project notes, however, 

that “many of the partnerships seemed to interpret numeracy 

very narrowly as school-based mathematical knowledge and 

skills (i.e., without the strategic and contextual aspects)” 

and that “this has important implications for school-centred, 

home-centred, and community-centred perspectives on 

partnerships”. The report notes that an appreciation of the 

broad interpretation of numeracy that guided the research 

was not always evident in the case studies. Teachers were 

often unable to recognise or articulate the implicit numeracy 

opportunities in everyday (non-school) settings and, 

likewise, the rich variety of numeracy events embedded in 

home and family practices seemed to be invisible to most 

parents. It was also apparent that different social, cultural 

and community groups have different attitudes and values 

concerning the relative importance of mathematical, 

strategic and contextual knowledge in numeracy learning.

The Numeracy across the curriculum project reports that 

most project teachers initially viewed numeracy as being 

about numbers and basic mathematical skills, with some 

awareness of it having relevance to everyday life. Numeracy 

teaching was primarily focused within the mathematics 

lesson and with limited activities to illustrate the relevance 

of mathematics in everyday situations. As a result of 

involvement in the project, however, “most teachers came 

to recognise the complexity of numeracy as a concept and 

viewed it as involving more than knowledge of a set of basic 

mathematical skills”. Teachers became more aware of 

numeracy occurring across the curriculum and some came 

to see numeracy as important, and at times essential, for 

understanding and learning in cross-curricular situations. 

They became increasingly aware of the need to know what 

their students were doing in numeracy situations and were 

interested in the variety of ways in which children tackled 

these tasks. 
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When project teachers were asked to identify ‘Numeracy 

Moments’ during lessons, it became apparent that the 

limited numeracy of some teachers and their lack of 

mathematical confidence left them unprepared to allow a 

Numeracy Moment to develop in the classroom, or they were 

unsure of how to deal with the numeracy when it emerged. 

Time was provided for personal and group reflection where 

teachers could share their numeracy thinking, issues and 

teaching strategies. The meetings were found to be effective 

in exploring and expanding the teachers’ perspectives 

of numeracy. 

The project found that when students were already familiar 

with a context they were readily able to engage with and 

complete the task. Sometimes this meant they were able 

to do tasks with significant numeracy demands without 

necessarily thinking that they were doing any mathematics. 

Teachers reported that students in these situations seemed 

to gain confidence as a consequence of their ‘contextual 

knowledge’. Other students, however, found difficulty 

dealing with contexts with which they were unfamiliar. 

Numeracy across the curriculum found that, in general, 

whenever mathematical demands were made on students 

across the curriculum, there were some students who 

had trouble understanding the mathematics involved. 

Many students had difficulty, for example, understanding 

large numbers, small numbers, or fractional amounts. 

Unsuccessful students did not engage meaningfully or 

critically with numbers, dates, tables and graphs, which 

may have been related to their literacy confidence and 

competence. Many students demonstrated a range of 

misconceptions in measurement, including units, attributes 

(confusing volume with mass, for example), and reading 

measurement scales of various kinds. 

The report indicates that there was little evidence that 

teachers dealt explicitly with the three roles outlined in 

the Numeracy Framework used by this project: fluent 

operator, confident learner and critic. Some students were 

recognised as fluent operators in some contexts (that is, 

they just ‘knew’ what to do). Some students were seen 

as being confident learners and were quite willing to 

confront ideas they didn’t understand and to ‘have a go’ at 

learning them. Few students took up the role of the critic 

in relation to the mathematics they might have used in a 

particular situation. These roles were not generally taught 

to students nor were situations created for the students to 

practise them. 

A number of teachers commented that many of their 

students found doing cross-curricular tasks that contained 

mathematical demands interesting. However, students were 

often unaware of having used numeracy in cross-curricular 

tasks even when it appeared that they had done so. Student 

awareness was raised when teachers pointed out the 

numeracy and devoted time to it.

The Tasmanian Developing computation project 

investigated the use of informal paper-and-pencil methods 

to extend mental computation methods and to precede the 

development of formal written algorithms. The innovative 

approach to computation comprised three aspects: at 

least as much attention was to be given to children’s 

mental computation of two digit numbers as to single 

digit computation; the approach was to emphasise the 

children’s invented or informal strategies for computing the 

calculations mentally, and their shared oral explanations 

of their strategies; and when numbers became larger than 

could be dealt with mentally, instead of learning from the 

teacher one standard computation method which is both 
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alien to children’s natural computation processes and 

unconnected with their mental methods, children would 

build on the mental strategies they were using and develop 

ways of extending these by the use of pencil and paper. 

The Developing computation project teachers observed 

that the focus on mental computation rather than the use 

of formal written algorithms allowed students to develop an 

increased understanding of numbers and place value. This 

approach seemed to provide a much more secure basis for 

a later introduction of the written algorithms. All teachers 

agreed that their views had been considerably modified 

by the project—whereas before most said that they 

would have advocated the introduction of standard written 

algorithms from Years 1 or 2, they now suggested Year 4 

as more appropriate. The Developing computation project 

points out that because of the need to develop in teachers, 

as well as children, an approach to mental computation 

through generally unfamiliar strategies, there was only a 

six-month period in which informal written methods were 

explored and developed. Some teachers were therefore 

moving at a faster rate than they might have wished in 

implementing the changes. It was also inevitable that 

some of the project children had already been introduced 

to formal written methods before the start of the project, so 

that the preferred development (introducing informal before 

any formal methods) was not possible in some cases. 

Despite these limitations, all project teachers agreed that:

� the concentration on mental computation 

had greatly increased children’s competence 

and confidence in handling numbers and in 

understanding place value. The majority of schools 

saw the first year of school as the best time to start 

this approach for most children;

� the development of informal written methods as a 

bridge between mental and formal written methods 

helped children to develop understood ways of 

dealing with larger numbers; 

� seeing their thinking strategies in writing helped 

children to clarify their mental strategies; and

� the presence of written work helped teachers 

to ‘see’ children’s thinking and to work on 

misunderstandings.

2.2.2 Assessment

Assessment plays a key role in students’ numeracy 

development. The Mapping project notes that all States and 

Territories now have large-scale mathematics assessment 

programmes in place. These tests monitor detailed student 

performance within education systems in terms of the 

relevant curriculum. National benchmark data are also 

obtained from these tests. 

As well as these statewide testing programmes, many 

other forms of assessment are being used successfully 

in schools. The What’s making the difference? project, 

for example, noted that assessment of students’ learning 

through a combination of diagnostic, formative and 

summative assessment at different stages of the learning 

process, was found to make a significant contribution to 

successful numeracy outcomes. 

What’s making the difference? reports that case study 

schools all saw assessment as integral to their planning 

for learning and teaching. Assessment enabled teachers 

to ‘re-evaluate what students have learnt, where they need 

revision and extension for those children who need more 

challenging tasks’, and students were encouraged to see 
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assessment as part of the learning process. The Count Me 

In Too programmes, for example, the Schedule for Early 

Number Assessment (SENA) from the Count Me In Too 

programme and the assessment procedures associated 

with the Count Me Into Space and Count Me Into 

Measurement, were making a significant contribution to 

diagnostic assessment. Other forms of diagnostic testing 

were used for placement in skill-based groups and for 

individual remediation.

The What’s making the difference? project reports that 

both formative and summative assessment were used 

extensively and effectively in the case study schools: 

Formative assessment occurred through lessons by 

teachers observing, talking with children, monitoring 

games and learning outcomes in group work, making 

anecdotal notes, and checking written work. Questioning 

was the most common assessment tool and open ended 

questions enabled children to predict, evaluate, justify 

and assess both process and product.

Summative assessment was linked to outcomes and 

included work sampling and formal testing including weekly 

speed tests and quizzes, and half yearly and yearly across-

the-grade tests. Teachers also considered more qualitative 

indicators of student learning: excitement, confidence, 

task completion, desire to express themselves, use of 

materials and application of skills in different settings. 

Checklists (including SENA sheets) were extensively used 

to record assessment data. Some schools used data from 

the Basic Skills Test (BST) to address identified weakness 

and teach for better understanding.

The What’s making the difference? project also notes 

that portfolios of students’ work played an important role 

in assessment and were used to demonstrate students’ 

progress to parents or to provide information to teachers 

across year levels. 

At the pre-school level, Project Good Start found that 

in many child care centres numeracy outcomes were 

monitored through the use of checklists that reflected 

specific numeracy skills that the children had achieved. At 

some centres assessment and reporting was quite formal, 

with formative and summative assessments of children’s 

developmental progress in specific domains, one of which 

was numeracy.

The What’s making the difference? project developed 

a Numeracy Assessment Instrument and a Numeracy 

Achievement Scale for the strands of Number, Space 

and Measurement for the purpose of reporting numeracy 

achievement for all students from Kindergarten to Year 

6. In the context of the NSW project, the focus was on 

mathematics rather than numeracy in its broader sense. 

Using the Rasch Simple Logistic Model, a Numeracy 

Achievement Scale was produced, allowing the construction 

of a single unidimensional numeracy scale on which item 

difficulty and student ability can both be represented. This 

scale of achievement is independent of age and grade, and 

maps skills, knowledge and concepts in Space, Number 

and Measurement.

What’s making the difference? notes that, as is often the 

case with assessment instruments that measure student 

achievement across a wide range of abilities and ages, the 

Numeracy Assessment Instrument “did not significantly 

challenge a small minority of extremely capable students”. 

Nevertheless, the Numeracy Achievement Scale will be an 

extremely useful assessment tool for determining students’ 

mathematics achievement in the strands of Number, Space 

and Measurement.

Taking numeracy in a broader sense, the Numeracy across 

the curriculum project developed a number of items 
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specifically for assessing students’ numeracy in cross-

curricular contexts. The project reports that students’ 

scores on numeracy tests of the kind developed for the 

project were sufficiently different to indicate that the 

tests are assessing different outcomes from those being 

measured by either the project’s Mathematics tests or the 

Numeracy component of the Western Australian Literacy 

and Numeracy Assessment (WALNA). This is, of course, a 

reflection of the different purposes of these three forms of 

assessment. The Numeracy across the curriculum project 

suggests that numeracy as described by the project’s 

Numeracy Framework could not be assessed adequately 

using a series of short-timed items. In analysing student 

errors, it is not possible to tell, for example, whether the 

errors were made because of lack of knowledge of context 

or lack of knowledge of mathematics. The Numeracy 

across the curriculum project also suggests that because 

numeracy in life is often done in collaboration with others, 

timed short-item numeracy tests may be inappropriate for 

assessing collaborative numeracy.

2.2.3 Reporting

Reporting not only informs parents of the progress of their 

children, but is also an important means of establishing 

links between school and home. The What’s making the 

difference? project notes that in successful project schools 

reporting to parents included: written reports, usually twice 

yearly with interviews; results on the Basic Skills Tests 

in Years 3 and 5; students’ portfolios; teachers’ written 

comments on students’ homework; and results in external 

mathematics competitions. Parents of students in these 

schools were found to be generally satisfied with the level 

of reporting they received.

What’s making the difference? notes that parents regarded 

teacher accessibility as important and appreciated 

opportunities to discuss their child’s progress more 

informally, with discussions initiated either by the teacher 

or by the parent. In some schools a weekly newsletter to 

parents, perhaps focusing on a different year level each 

week, provided information about class learning. 

2.3 Effective Learning 
Environments

The What’s making the difference? project notes that in a 

successful mathematics learning environment 

mathematics lessons are conducted at a regular time 

each day, have a predictable structure with clear 

outcomes, and involve explicit teaching using hands-on 

resources for active learning and student engagement. 

Lessons include fun activities for drill and practice to 

automate basic facts and skills. Classroom management 

is effective and contextually appropriate and ensures 

learners remain motivated and on-task.

An effective mathematics learning environment, then, is 

the product of a variety of factors, including the teacher’s 

pedagogical and content knowledge, the physical and 

social setting of the classroom, and the availability of 

resources. 

2.3.1 Pedagogy

The Mapping project notes that while there is considerable 

convergence in the research reviewed, effective teachers 

are not easily characterised. No single method of teaching 

assures high levels of student achievement. The report 

indicates, however, that most comparative international 

research has been carried out at the secondary level. 
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The What’s making the difference? project describes 

successful teachers of numeracy as

dynamic, caring, competent, enthusiastic, willing to 

try new ideas, operate collegially to create a ‘culture 

of progression’, respect their students and have high 

expectations of them. These are teachers whose own 

background in mathematics is strong - they enjoyed 

maths at school, have studied the discipline beyond 

school, and were interested in the teaching of maths. 

These teachers share this enthusiasm with their 

students by providing hands-on learning experiences. 

They have high expectations of student success and 

use professional initiative, particularly evidenced by 

involvement in the professional development associated 

with the CMIT [Count Me In Too] programs.

Acknowledging that teachers develop mathematics-

specific pedagogical skills over time, the Mapping project 

cites Leinhardt (1990), who claims that expert teachers 

are distinguished from novices by seven key structural 

characteristics: overarching and particular goal statements; 

ordering lessons from general to specific; connections 

between lessons; logical flow in instructional sequences; 

use of familiar representations to teach something new 

and for multiple explanations; complete, well-connected 

and accurate explanations that incorporated students’ 

prior knowledge; and checkpoints to ascertain students’ 

understanding.

The Teachers enhancing numeracy project suggests that 

mathematics pedagogical knowledge can be considered to 

comprise three dimensions, which the report refers to as: 

� Learning knowledge: knowledge of how students 

comprehend and misconstrue; 

� Teaching knowledge: knowledge of sequences, 

connections, task and talk; and 

� Generic knowledge: knowledge of generic practices, 

such as representing, justifying, generalising, 

reversing and considering alternatives.

In analysing effective teaching practices, the Researching 

numeracy teaching approaches project defines the term 

‘teaching approach’ in the context of the project as ‘an 

orientation to teaching that plans to make use of particular 

scaffolding practices to achieve a specific purpose related 

to mathematics learning’. The project incorporated an 

action research component involving the research team 

working with teachers from 16 schools over approximately 

18 months as they enacted their action plans and helped 

identify and describe a range of numeracy teaching 

approaches. Based on the findings from this action research, 

the report asserts that

deep pedagogical content knowledge and appropriate 

classroom cultures are needed to support effective 

scaffolding practices. In particular, it was evident that 

where teachers were aware of students’ prior knowledge 

and experience and had a well-developed understanding 

of relevant learning trajectories in mathematics, they were 

more likely to choose and use appropriate mathematical 

learning activities. 

Researching numeracy teaching approaches reports that an 

important and innovative component of the data collection 

was an adaptation of the one-way screen technique used in 

Reading Recovery training. This adaptation became known 

as the Behind-the-screen process throughout the project. 

As teachers became more familiar with the process, and 

each other, they trusted and valued the comments of their 

peers. Conversations became richer, deeper and more 

precise and teachers were more prepared to offer their own 

descriptors, labels and/or metaphors for the interactions 

they observed. This, in turn, progressively informed, 
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expanded and ultimately refined the sense of what it was 

that was being observed. 

A major outcome of the project was the identification, 

description and elaboration of twelve scaffolding practices 

that appear to be effective in improving student learning 

outcomes.

Project Good Start notes that higher performing child care 

and preschool centres had well-developed and purposeful 

numeracy programmes which documented the key areas 

of numeracy that the children would be exposed to in 

readiness for school, such as counting, shapes, size, length, 

weight, sorting and sequencing. These centres believed 

that numeracy skills need to be developed extensively 

and systematically, and they worked towards this goal by 

careful planning and with a structured programme. The 

programmes allowed flexibility to cater for the needs and 

interests of each child.

Project Good Start notes, however, that although most 

early childhood teachers draw numeracy curriculum 

content and strategies from available government-

produced curriculum documents, the rhetoric often does 

not match the reality because the teachers’ training and 

understanding(s) of the underlying pedagogical practices 

related to early numeracy/mathematics is, in many cases, 

not well-developed. As a consequence, literacy learning 

appeared to be the preferred emphasis of early childhood 

educators—often at the expense of numeracy—such that 

many children are not provided with opportunities to learn 

and develop numeracy competencies. Where staff were 

well-trained and had specific interests in early numeracy 

education, children were clearly enthusiastic about their 

numeracy skills.

2.3.2 Social and physical environment

The Constructivist mathematics classrooms project 

undertook extensive case studies of three successful 

constructivist classrooms at Years 3, 4 and 5 and analysed 

those aspects of the classrooms which appeared to 

contribute to enhanced numeracy outcomes. The report 

asserts that learning is not solely an active construction of 

knowledge, but is also influenced by the social environment 

where it takes place. The researchers argue that “the social 

and physical settings of the classroom play a major role 

in supporting students as they construct understandings 

in mathematics and numeracy”. The social and physical 

settings of the effective mathematics classrooms created a 

welcoming climate, encouraged cooperative relationships 

and supported learning.

These observations are supported by the Researching 

numeracy teaching approaches project, which observed that:

Where there was evidence of a mutually respectful learning 

environment in which the teacher and students were 

expected to formulate, share and justify their thinking, 

it was more likely that the mathematical potential of the 

activities would be realised and interactions would be 

more deeply focused on the mathematics.  Where these 

were in place, it was clear that scaffolding practices were 

likely to be used to greater effect and teachers were more 

likely to remain focused and press for understanding. 

Similarly, the What’s making the difference? project 

noted that in successful classrooms, teachers created a 

supportive atmosphere and “students were comfortable to 

attempt new work, encouraged by the commendations and 

support of teacher”.
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Project Good Start observed that, although play was the 

main focus in many preschool and child care centres, 

through play the children were encouraged to explore, 

investigate, solve problems and interact socially. The report 

notes that “Programs were specifically based on the notion 

that children learn through play”. 

2.3.3 Constructivist classrooms

A common thread through many of the projects was the 

constructivist concept that students learn best when they 

are encouraged to be actively involved in constructing their 

own understandings. The What’s making the difference? 

project notes that in successful classrooms

teachers acknowledged the strong impact of language 

and literacy on numeracy skill development and used 

a variety of language modes (songs, games) to teach 

mathematics concepts. Students were encouraged 

to question and experiment with ideas in meaningful 

situations. In many classrooms students were ‘doing’, 

rather than passively listening or writing what was given 

to them. 

The Queensland Teachers enhancing numeracy project 

makes reference to Confrey (1987), noting that “the 

classroom observations and collaborations in the project 

were based on the belief that a constructivist approach to 

teaching and learning is more likely to enhance student 

numeracy outcomes than a more traditional approach 

which relies on the teacher as the ‘teller’ and the student 

as the ‘rememberer’”. 

Teachers enhancing numeracy bases its concept of 

constructivist learning environments on the work of Wood, 

Bruner and Ross (1976) who state that constructivist 

teachers “guide activity, not by providing answers or 

steering students towards them, but by asking questions 

that help students to examine their ideas more deeply and 

productively” (p. 18). 

Brown et al. (2001, p. 7) refer to aspects of learning 

environments which correlate with attainment. These 

include the use of 

higher order questions, statements and tasks which 

require thought rather than just practice; emphasis 

on establishing, through dialogue, meanings and 

connections between different mathematical ideas and 

contexts; collaborative problem-solving in class and 

small group settings; more autonomy for students to 

develop and discuss their own methods and ideas. 

The Mapping project views the use of tasks with low 

cognitive demand as partly responsible for “the frequent 

absence of purposeful mathematical dialogue in Australian 

classrooms”, indicating that this “suggests a need for the 

development of conceptually focused, robust tasks and 

new teaching approaches that can be used to support the 

development of sophisticated mathematical thinking”.

Brown (2002) suggests that teachers who operate from a 

constructivist perspective require knowledge of appropriate 

teaching sequences, tasks, tools (representations), and talk 

(questions, directions, explanations) for helping students 

construct and abstract mathematics concepts, principles 

and processes.

The Constructivist mathematics classrooms project notes 

that the use of investigative tasks “enabled the students to 

work mathematically, collecting and searching for patterns 

in their data as they made conjectures and generalisations. 

Students were therefore interested and motivated, and 

developed a sense of curiosity to conjecture and search for 

their own solutions”. 
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A key feature of the successful constructivist classrooms 

described in this project was the practice of conferencing 

where students were challenged in their thinking and 

understanding as the teacher supported them in building 

on to their prior knowledge. Conversations between the 

teacher and students in a non-threatening environment 

created an atmosphere of mutual trust where the teacher 

respected the students’ ideas and encouraged the students 

to bring in their prior and informal knowledge. Being 

sensitive to the students’ ‘prior knowledge’ and ‘natural 

inventiveness’ during a conference, the teachers’ questions 

engaged the students with the mathematical ideas in the 

task and supported them in linking their informal and prior 

knowledge to other ideas as they constructed mathematical 

understanding. As a result, students were not inhibited to 

bring in their own experiences. The interactions during 

a conference provided the students with a forum to talk 

individually about their mathematical understandings 

to the teacher and gave the teacher opportunities 

to assess, support, challenge and affirm individual 

students’ thinking. 

The Constructivist mathematics classrooms project also 

notes that the project teachers were introduced to the 

pedagogical concept of Possible Learning Connections 

(discussed in detail in the project report). Evidence 

indicates that the Possible Learning Connections concept 

assisted teachers in understanding the array of learning 

connections students might make as they constructed 

mathematical meaning of linear measurement and area 

during the investigative tasks. The concept of Possible 

Learning Connections also provided a framework on which 

the teachers could base their on-going assessment of 

students’ thinking and understanding during conferences, 

and their support of students’ construction of understanding 

in measurement. 

Project Good Start observed that the majority of preschool 

and child care centres “tended to introduce numeracy 

concepts in a subtle form, through play activities in 

which the children were not aware that they were learning 

concrete numeracy skills and concepts”. Although this 

worked where there were good teachers, in other centres 

a number of children did not perform well on the I Can Do 

Maths assessment. The report notes that the high achieving 

centres focused on systematic rather than random play, and 

suggest that “it may be that learning numeracy in this way 

needs very careful scaffolding”.

2.3.4 Questioning and group/class 
discussion

The role of questioning in enhancing numeracy is discussed 

in several projects. The What’s making the difference? 

project refers to the use of open-ended questions by both 

teachers and learners to establish, consolidate, extend, 

reinforce and reflect on concepts, skills and applications. 

The Numeracy across the curriculum project notes that 

teachers can facilitate discussion and support students’ 

deliberations by asking questions about their handling 

of the task. These kinds of questions lead students to 

identifying the numeracy and then using their mathematics. 

The report asserts that questioning is valuable in developing 

students’ strategic thinking as it encourages them to think 

and talk more about how they do things and to question 

their solutions. 

The Constructivist mathematics classrooms project notes 

that in effective mathematics classrooms the teachers 
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employed a variety of questions to challenge students’ 

thinking, encouraging the students to build on to their prior/

informal knowledge and experiences and to refine their 

strategies. Reconnaissance questions, which required the 

students to reflect on and explain their current reasoning, 

were used by the teachers to access the students’ thinking. 

Subsequent questions then supported students in linking 

their prior knowledge to the concept being investigated 

as they built onto their current reasoning. These were 

characterised by “Why?” and they appeared to promote 

reflective thinking and to support the students in making 

connections with more sophisticated understandings and 

conventional strategies. 

2.3.5 Resources

The Mapping project notes that there seems to have been 

very little research into which aids are most useful in 

promoting children’s numeracy learning, when and how 

such aids are best used, and how to make sure that their 

use results in mathematical abstraction and generalisation. 

It is likely, however, that concrete materials will support 

learning only if the teacher assists children to make 

links between the use of the materials and the relevant 

mathematical concepts. The What’s making the difference? 

project asserts that the carefully planned use of resources 

is very important for improving numeracy learning. The 

report notes that schools which demonstrated greater than 

expected growth in numeracy achievement over the 18-

month period of the project focused on either the language 

of mathematics, or the engagement of practical resources 

to support concept development in numeracy. 

The What’s making the difference? project reports that 

teachers saw concrete materials as important in the 

development of students’ understandings through hands-

on activities. Most classes were able to access a range 

of resources. These included commercial materials 

purposefully designed for mathematics, such as: Multibase 

Arithmetic Blocks (MAB), geo boards, 3D shapes; resources 

associated with Count Me In Too games; resources and 

games from the learner’s own environment, for example, 

boxes and beads; and shopping catalogues. The What’s 

making the difference? project notes that by enlisting 

parent support in the construction or acquisition of these 

resources, a school can help to build links between home 

and school. The project observed that, particularly in earlier 

years, where new concepts were introduced through the use 

of concrete materials and games, textbooks were less likely 

to be used or used only for practice of new skills. 

The importance of concrete materials was also emphasised 

by the Understanding place value project, which concluded 

that concrete materials, such as those used in the Base 

Ten Game, “can make a significant contribution to the 

development of students’ conceptual and procedural 

knowledge about the number system across all year 

levels”. The report suggests, however, that “any one set of 

concrete materials or any one teaching activity highlights 

only certain aspects of the number system. A deep 

understanding requires a range of materials and activities”. 

The Understanding place value project also highlights the 

need for teachers to help children to make the links between 

concrete materials and mathematical concepts—this does 

not occur automatically.

Project Good Start notes that most preschool and child 

care centres were well resourced in terms of equipment 

and materials relating to numeracy learning, for example, 

construction materials, equipment for measuring, puzzles, 

blocks and shapes.
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What’s making the difference? reports varied use of 

calculators, with children often using calculators for 

dealing with large numbers, investigating number patterns 

and assisting with mathematical concepts. In other classes, 

however, there was little evidence of calculators being used 

to support mathematics. The Mapping project reports 

that, despite the substantial body of research into the use 

of calculators as teaching aids, with consistent positive 

findings relating to children’s development of number 

sense, there is continuing evidence that they are not being 

used as often or as effectively as is possible, especially in 

the early years. 

What’s making the difference? notes that the potential 

for computers in supporting mathematics learning was 

evident in those classrooms where computers were being 

used, for example, to reinforce concepts, for drill, games, 

drawing shapes, development of language, to provide a 

source of authentic problems, for project work in graphing 

or data representation, or for Power Point presentations of 

mathematics activities. Although several computers were 

generally available in most classrooms, in many classrooms 

they were mainly used for games as an extension activity 

or a reward rather than for enhancing the mathematics 

learning environment. 

2.4 Pre-service Teacher 
Education and Professional 
Development

A key finding of several projects was that involvement 

in researching students’ mathematical understandings 

developed teachers’ own understandings of how children 

think mathematically and learn mathematics. This enabled 

them to develop more effective teaching approaches and 

strategies to assist students develop their numeracy skills 

and understandings. 

The Numeracy profile project found that many teachers 

experienced anxiety towards teaching mathematics and that 

some have had very little professional development to assist 

them. At the commencement of the Teachers enhancing 

numeracy project it was found that teachers were generally 

committed to mathematics as one of their most important 

teaching areas, and some very good aspects of teaching 

practices were observed. Most teachers involved in the 

project, however, had insufficient teacher mathematics 

knowledge of crucial concepts and the representations 

and connections that facilitate the construction of these 

concepts. Planning in most classrooms was generally 

inadequate, with lessons often based on example sets from 

textbooks, and little attempt to link the lesson with previous 

work. Active learning, which would have allowed meaning 

and connections to be made explicit and, thereby, helped 

students abstract the essential elements of concepts and/

or processes, was frequently absent from classrooms. 

Most project teachers developed empathetic classrooms 

but did not promote classroom enquiry sufficiently for 

understanding and problem solving.

Understanding place value found that teachers needed 

to develop their own knowledge of the base ten number 

system before they could help students learn. Once 

teachers had developed their own relational understanding 

of the number system, they were better able to diagnose 

students’ misconceptions and adapt learning activities 

to meet the individual learning needs of the diversity of 

students in the class.
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In general, teachers were found to be less confident with 

numeracy than with literacy, with many schools struggling 

over the practices required to improve numeracy outcomes. 

Teachers enhancing numeracy identified the following 

elements as being effective in improving teaching practices 

and enhancing numeracy outcomes: 

� expert input

� “just-in-time” support from peers

� peer sharing

� classroom-based focus.

The Mapping project notes that many pre-service 

teachers feel insufficiently prepared in mathematics 

content knowledge and pedagogical content knowledge. 

While innovative practices, such as the use of interactive 

multimedia resource, have been found effective in small 

studies, further research is needed into the structured 

analysis of carefully selected video and other records of 

learning and teaching. The construction of developmental 

frameworks based on extensive research, particularly in the 

early years, has been a major feature of recent Australian 

research. The use by teachers of interviews based on these 

frameworks has been found to be a powerful professional 

development tool to engage teachers in investigating the 

mathematical knowledge of their students.

2.5 Catering for Individual 
Differences

It is evident from the projects that schools are employing 

many strategies to cater for the individual needs of students. 

The What’s making the difference? project, for example, 

indicates that successful schools are implementing 

programmes at both the whole school and individual 

class level for students of differing abilities, students with 

language background other than English (LBOTE) and 

Indigenous students. 

2.5.1 Different ability levels

The Numeracy Initiative projects identified a range of 

strategies adopted by schools to address the issue of 

different ability levels. The What’s making the difference? 

project, for example, noted that some schools catered for 

high-ability students by offering ‘Opportunity Class’ or by 

engaging students in mathematics competitions. Students 

with lower mathematical ability were often placed in smaller 

groupings with extra support. 

2.5.2 Indigenous students

The Mapping project reports that there is little recent 

research about the specific numeracy needs of students 

in rural and/or isolated areas of the country. The report 

refers to data (for example, from the Third International 

Mathematics and Science Study - TIMSS) on the numeracy 

achievements of Australia’s Indigenous students which 

indicated that the numeracy levels of Indigenous students 

are generally lower than those of other Australians.

The poor performance of Indigenous students is especially 

serious for those students who live in remote communities, 

and whose first language is usually not English. Given the 

difficulties that these students experience with pencil-

and-paper test formats, aside from contextual and cultural 

impediments to the use of standard tests with students in 

remote Indigenous communities, it is vitally important to 

develop forms of assessment in numeracy that will allow 
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these students to disclose what they do know and, at the 

same time, provide their teachers with clear starting points 

from which to base their teaching. For this reason, it is 

timely that Supporting Indigenous students’ achievement 

in numeracy is exploring these issues with students in 

several remote Indigenous communities. This project 

aims to develop a bank of effective assessment items for 

teachers to use, together with protocols for evaluating 

students performance. The project also seeks to ensure that 

a whole school approach is developed using assessment 

information to plan for more effective teaching and 

programme planning in these remote schools.

The What’s making the difference? project reports that 

some schools are finding that Indigenous students 

learn better when they are presented with concrete visual 

stimuli, when instructions are verbal rather than written, 

and when they are able to manipulate resources and 

use games to establish and reinforce concepts. As a 

consequence, these schools have abandoned the use of 

texts and have increased the use of hands on materials.

2.5.3 LBOTE Students

The Constructivist mathematics classrooms project reports 

favourably on the progress of LBOTE students in the project 

classes. Although the number of LBOTE students was 

relatively small, pre-testing and post-testing indicated that 

these students progressed at least as well as other students. 

The students were supported in the construction of their 

mathematical understanding by grouping them with non-

LBOTE students. If two or more LBOTE students in a class 

spoke the same language, these students were encouraged 

to discuss their mathematical thinking in their own language 

as well as in English. Similar strategies are reported in the 

What’s making the difference? project, with teachers in one 

school, for example, displaying mathematical charts in 

different languages.

2.5.4 Low Socio-economic Background

The Mapping project reports that research on children 

attending schools in disadvantaged areas has revealed a 

greater range in numeracy achievement than for children in 

other areas. Successful numeracy learning for children in 

these disadvantaged areas seems to occur when

� families and community members are involved in 

numeracy programmes;

� teachers’ expectations of children are high;

� high expectations are conveyed clearly to parents 

and other significant community members;

� teaching is shaped by the results of teacher-child 

interviews; and

� open-ended learning tasks are used.

Home, school and community partnerships found that 

many of the primary school home-school-community 

partnerships identified by respondents targeted children 

from Indigenous or low socio-economic backgrounds or 

children with learning difficulties. Over three-quarters of 

these programmes were initiated and operated by school 

personnel and funded by either the school, a community or 

parent body, or the State government.

2.5.5 Children with disabilities

The Mapping project reports that there appears to be 

little research into numeracy development for students 

with physical and/or learning disabilities, with much 
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research focused on literacy rather than numeracy. The 

Constructivist mathematics classrooms project notes that 

the Supportive Conferencing Model used in conjunction 

with the activity-based learning in the project classrooms 

resulted in significant progress of two children with 

physical disabilities.

2.6 Home and Community

Home, school and community partnerships reports the 

literature claim that strong partnerships are important to 

support children’s learning and development as they move 

into and through the school system. The project confirmed 

that this issue was evident in either a formal or informal 

sense in some of the case study partnerships that aimed to 

prepare children for school entry.

Home, school and community partnerships notes that 

research and practice has tended to focus on school-

centred initiatives, due to the more powerful positions 

schools have over other stakeholders in mathematics 

education and the education policy structures that support 

this. Barriers to home-school-community partnerships 

arise from discrepancies between: the rhetoric of policy 

documents on partnerships and the practice of parental and 

community involvement in education; the value accorded to 

schooled numeracy practices and the numeracy practices 

of families and communities; the system of beliefs and 

values embedded in school numeracy teaching and funds 

of knowledge used by students’ communities.

The report also notes that amongst representatives of 

peak bodies and independent community organisations 

there was very little awareness of numeracy learning and 

“programmes” in anything other than rigid and formal 

terms. The most typical response was that no “programme” 

existed, or if it did, then its purpose was not connected to 

numeracy learning because its activities were not explicitly 

related to school mathematics topics. Many respondents 

appeared to be unaware of the numeracy learning 

opportunities in informal activities such as playgroups or 

after school care.

The project identified a wide range of programmes and 

initiatives that brought together children and adults in 

numeracy-related activities. These programmes seemed 

to serve two major purposes: to involve parents in school 

activities and/or inform them about syllabus changes, and 

to improve children’s mathematics learning experiences 

and outcomes. 

The importance of relationships, mutual trust and respect 

between different stakeholders that developed over an 

extended period of time was a common theme emerging 

from the analysis. Another significant aspect of both 

large scale programmes and individual schools, was the 

parental and community involvement in mathematics 

education development and change, which frequently 

involved demystifying mathematics and introducing 

parents to current ideas about numeracy concepts and 

learning approaches.

Connecting families with schools to support numeracy 

learning at home was an issue addressed by all types 

of programmes that encouraged parents to monitor and 

otherwise become involved in their children’s mathematics 

learning at home. However, the case studies provided little 

information on how home or community numeracy events 

arise in the course of everyday life, and how these events are, 

or could be, appropriated as numeracy learning opportunities 

for children. 
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While there was some evidence of recognising social, 

cultural and gender differences and relations of power 

in building partnerships, particularly in programmes 

targeting Indigenous families and communities, it was 

rare to find these differences recognised in ways that 

strengthened home-school-community links in relation to 

numeracy education.
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Chapter 3: Implications for Effective
Educational Policies and Strategies 

Key findings of the Numeracy Research and Development 

Initiative projects relate to five main areas: clarifying the 

meaning of ‘numeracy’ and its relationship to school 

mathematics; implementing a whole school approach 

to numeracy; addressing the issue of teacher pedagogy; 

implementing appropriate professional development; and 

promoting numeracy through home-school-community 

partnerships. The implications of the findings for effective 

educational policies and strategies are now discussed in 

terms of these five main areas.

3.1 Numeracy and School 
Mathematics

Clarification of the terms numeracy (in its broadest sense) 

and school mathematics is essential if progress is to be 

made in developing students’ numeracy. Although the 

classroom mathematics lesson must provide the basis for 

numeracy development, the fundamental role of numeracy 

in enabling people to operate effectively in 21st century 

society needs to be recognised and reflected across the 

curriculum. 

Despite the current emphasis on numeracy, it would 

seem that numeracy is viewed by many people, including 

teachers, as synonymous with school mathematics skills.

For example, Home, school and community partnerships 

notes that there is a lack of awareness in schools and the 

community in general about the nature of numeracy and 

the numeracy learning opportunities inherent in home, 

work-related and civic activities. The project asserts that 

despite the effort put into initiatives such as the Early Years 

Numeracy Parent Pack, Family Maths in individual schools, 

more is needed in the form of community education 

campaigns to raise numeracy awareness and emphasise 

the important roles that families and community members 

can play in developing numerate citizens. 

The Numeracy across the curriculum project indicates that 

being numerate requires a blend of mathematical, contextual 

and strategic know-how: 

� Mathematical know-how involves knowing, 

understanding and using the mathematical ideas 

which typically comprise the school mathematics 

curriculum in measurement, number, space, 

algebra, and chance and data. 

� Contextual know-how involves understanding 

the contextual features of the mathematics in the 

situation, that is, what terms mean in the context 

and what interpretations make sense. This requires 

more than a familiarity with the context. It requires 

an understanding of how the mathematics in the 

situation is shaped by the context. 

� Strategic know-how involves the generally accepted 

mathematical problem-solving strategies: selecting 

key information and representing and organising it 

in models, diagrams and lists; breaking a task into 

component parts: or identifying and working on 

related problems or sub-problems and organising 

the approach in a systematic way. It may also 

involve making assumptions explicit to decide 

whether a particular procedure is appropriate, 

posing questions for oneself in order to come to 

grips with the essence of the task, and knowing to 

check that the solution makes sense in the context 

and fits the original specifications or constraints.
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Through pre-service teacher education and professional 

development it is important to develop teachers’ capacity 

to recognise numeracy events in everyday life. It is also 

essential for all teachers to regard themselves as teachers 

of numeracy and to be prepared to recognise and deal with 

numeracy demands arising in any area of the curriculum. 

As the principal agents of numeracy education, teachers 

may then be better able to help parents, families, other 

community members, and of course children themselves, 

to appreciate the role of numeracy in their lives—at home, 

in paid work, and for informed citizenship. The Numeracy 

across the curriculum project has taken a significant step 

in developing teachers’ across-the-curriculum numeracy 

awareness. The project presents the following suggestions 

for how teachers might assist students to cope with 

numeracy demands within the school curriculum and 

develop their numeracy: 

� consciously noticing and dealing with numeracy in 

the moment;

� identifying aspects of life where mathematics is 

evident;

� being aware of the possible numeracy demands 

when planning a unit of work;

� allowing students to solve problems – on their own 

and with others;

� effective questioning and purposeful listening;

� finding another similar context; and

� dealing appropriately with situations where the 

mathematics is too hard. 

The poster and brochures produced by the Numeracy 

across the curriculum and Numeracy: Families working it 

out together projects will play an important role in raising 

numeracy awareness amongst teachers, in families and in 

the community.

3.2 A Whole School Approach to 
Numeracy

The Numeracy profile project cites Harradine (1996, p. 

4), who argues that successful school reform lies in the 

intersection between:

� restructuring—structural and organisational 

reforms, such as changing the use of time and 

space, groupings of staff and students, staff roles, 

organisation of curriculum, and use of technology;

� reculturing—changing values, beliefs, 

assumptions, habits, patterns of behaviour and 

relationships in school organisational culture; and

� changing pedagogy—concentrating on classroom 

‘instructional practice’, the teaching and learning 

process and student learning outcomes.

Reculturing involves taking a courageous stand and 

confronting difficult issues that impede the improvement 

of numeracy learning, for example, the anxiety that 

some teachers and students feel towards mathematics. 

Reculturing of schools to improve numeracy learning also 

involves a shift in thinking from mathematics to numeracy, 

even if the terms are used interchangeably. 

Both the restructuring and reculturing strategies are 

ultimately about supporting changes in pedagogy, which 

emphasise connectedness between the teacher and the 

learner. Connectedness involves enacting constructivist 

learning approaches that connect mathematics learning and 

everyday life and, where possible, integrating mathematics 
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across the curriculum. Pedagogy needs to be future-

oriented, so there is an emphasis on the transferability of 

learning. Transferability requires the literacy of mathematics 

to be made explicit so that students can communicate 

ideas and transfer their mathematical knowledge in other 

settings. The project suggests 16 points to be taken into 

account in striving to improve numeracy outcomes for all 

students (see Figure 1). 

3.3 Pedagogy

A key finding of several projects was the improved learning 

that occurred in classrooms where students engaged in 

group or class discussions, and where teachers recognised 

the role of questioning and scaffolding in the learning 

process. The Researching numeracy teaching approaches 

project, for example, suggests that by recognising the 

RESTRUCTURING

valuing teachers, resources, time/space

1. School committed to numeracy

2. Enacting a theory of whole school reform

3. Dedicated time for curriculum 
development

4 Allocated time for mathematics on the 
timetable

5. Forums for parents about numeracy and 
numeracy development

RECULTURING

courageous, innovative, educative 
relationships

6. Confronting mathematics anxiety 

7. Understanding the relationship
between mathematics and numeracy 

8.  Promoting student voice across the 
school

9. Using data on curriculum entitlement, 
attitudes and student knowledge and 
understandings

10. Pedagogical leadership is highly valued

CHANGING PEDAGOGY

connectedness, rigour, learner & 
future oriented

11. Enacting constructivist learning 

12. Connecting mathematics learning and 
everyday life

13. Emphasising the transferability of learning

14. Implementing assessment and reporting  
practices that promote learning

15. Supporting students to be independent 
learners

16. Making explicit the literacy of 
mathematics

Improving 
numeracy for all

Figure 1. Improving numeracy outcomes for all students.
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dynamic relationship between classroom cultures and 

scaffolding practices, teachers and professional learning 

teams will be encouraged to examine the type of classroom 

cultures they establish and the nature and role of interaction 

in the construction of mathematical meaning. Recognition 

of the complexity of classroom organisation and structure 

will encourage teachers to select scaffolding practices to 

meet specific learning needs. The project emphasises that 

the critical importance and complex nature of teachers’ 

pedagogical content knowledge should be recognised by:

� alerting teachers and schools to the interrelated 

and wholistic nature of what needs to be known 

to act in-the-moment to take advantage of learning 

opportunities and to initiate and sustain productive 

conversations with students about mathematics in 

all settings;

� raising awareness of the importance of deep 

knowledge of the key ideas, strategies, learning 

trajectories and student misconceptions in the 

most commonly taught mathematical topics to 

support the use of scaffolding practices most 

effectively;

� increasing teachers’ capacity to identify starting 

points for teaching, monitor and interpret student 

responses, remain focussed, probe student 

understanding, identify alternative models and 

representations as needed, and engage in deeper, 

richer mathematical discussions;

� increasing awareness about the specific 

opportunities ‘good activities’ present for learning 

mathematics and how they can be used to greatest 

effect supported by appropriate scaffolding 

practices; and

� highlighting the need for collaborative planning and 

a critical, reflective and collegiate practice where 

individual knowledge and strengths are shared to 

maximise the effectiveness of all.

3.4 Professional Development 
and Pre-service Teacher Education

The Numeracy across the curriculum project asserts that 

on-going professional development for teachers is a key 

issue in improving numeracy outcomes for students. The 

project suggests that teachers need to be given time to 

work through illustrative examples of numeracy across the 

curriculum in order to see the relevance and applications of 

the concepts and strategies in their own classrooms. There 

must be time for new ideas to become incorporated into 

thinking, for ideas to be tried out in action in the teachers’ 

own classrooms, and time for on-going professional 

reflection and collegial discussion. 

The Teachers enhancing numeracy project suggests 

that recognition of the critical importance of teachers’ 

pedagogical content knowledge will encourage professional 

learning teams to identify their learning needs and initiate 

action as appropriate (for example, mentoring, team-

teaching and/or targeted professional development). 

The Researching numeracy teaching approaches project 

asserts that access to a professional language in conjunction 

with opportunities for sustained, collective reflection 

on practice impacts powerfully on teachers’ knowledge 

base for teaching mathematics. The project recommends 

implementation of the following professional development 

strategies:
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� codifying important aspects of classroom interaction 

in ways that resonate with teachers’ experience and 

make these scaffolding practices more amenable to 

critical review, peer evaluation and improvement;

� enabling teachers to choose and use scaffolding 

practices appropriate to the specific needs of 

individual learners;

� equipping teachers to identify students’ prior 

knowledge and starting points for teaching through 

the use of scaffolding practices such as probing 

and modelling;

� empowering teachers to move toward a culture 

that values inquiry, discussion, explanations, 

argumentation, articulation of strategies and ideas, 

and the negotiation of meaning; and

� supporting teachers to remain focussed on the 

mathematics and work towards students making 

connections and generalisations through practices 

such as guiding, focussing, extending and 

reflecting/reviewing.

Pre-service teacher education is already addressing issues 

of teachers’ pedagogical knowledge, as demonstrated, 

for example, by the recently commenced Australian 

Research Council project Knowledge for Teaching Primary 

Mathematics: How Teachers’ Pedagogical Content 

Knowledge Develops and Affects Classroom Practices and 

Students’ Mathematics Achievement (Dr. Helen Chick and 

Professor Kaye Stacey, University of Melbourne). Findings 

from this study will no doubt influence pre-service 

teacher education. 

3.5 Promoting Numeracy 
through Home, School and 
Community Par tnerships

The Home, school and community project notes that 

barriers to effective partnerships were identified as: short-

term funding; dependence on individual leadership that 

does not empower others; and vertical structures where 

the focus is on delivering resources within a limited time 

frame. Improved effectiveness of partnerships would 

perhaps be possible with longer term funding and more 

flexible accountability.

The implications of the findings of the Numeracy Research 

and Development Initiative projects can be seen to 

impact on numeracy teaching and learning at all levels of 

organisation, from government education policies to school 

administration and classroom practice. Many of the project 

findings beg further research. 

Chapter 4 summarises key areas for further research.
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Chapter 4: Possible Future Research Directions

The Mapping project details many areas for further 

research. Some of these suggested areas are included in 

this chapter, together with possible research directions 

indicated by other Numeracy Research and Development 

Initiative projects.

4.1 Numeracy

Community perceptions of numeracy in its broadest sense 

and the relationship of numeracy to school mathematics 

is a major area for further research. New emphases in pre-

service teacher education and professional development, 

and the assessment of students’ numeracy as well as their 

mathematical achievement are essential if improvements 

in numeracy are to occur. It is important to address these 

issues on the basis of sound research. A further issue is 

the changing needs of society as a consequence of the 

skill demands of everyday computer software, both in the 

home and workplace, and the increasing availability of 

quantitative information. Research is required to identify 

these changing needs and to explore how the curriculum 

and teaching approaches may respond to them.

4.2 Pedagogy

Current research, including the Numeracy Initiative projects, 

indicate that students learn most effectively when they are 

actively engaged in the learning process. Researching 

numeracy teaching approaches suggests that there is a need 

for research into the use of different scaffolding practices 

operating in classrooms to ensure that the learning needs 

of all students are addressed in the most appropriate way.

There is a growing international interest—especially 

since the two recent video studies resulting from the Third 

International Mathematics and Science Study (TIMSS)—in 

research aimed at providing an understanding of everyday 

classroom practice in countries with different cultures 

and patterns of teaching, particularly with respect to the 

relevance of these practices in Australian classrooms. The 

TIMSS study suggests that, compared with many countries, 

most of the lesson time in Australian mathematics 

classrooms is spent on revision and drill-and-practice type 

activities, with little of the lesson focusing on higher-order 

thinking. Research is needed in the Australian context 

to explore the most effective lesson structures and how 

classroom cultures may be modified. 

4.3 Professional Development 
and Pre-service Teacher Education 

The Mapping project notes that international research 

has emphasised the importance of teachers’ knowledge 

of deep connections between mathematical ideas for 

high student achievement. Given that many Australian 

pre-service teachers feel that their mathematics-specific 

pedagogical knowledge—their knowledge of how to teach 

mathematics—is inadequate, research appears to be 

needed into ways in which teachers’ pedagogical content 

knowledge can be assessed and improved.  

Further research is needed into effective teacher education, 

particularly into the ways in which technology can be used 

to provide student teachers with opportunities to engage 

in powerful experiences through the structured analysis 

of carefully selected video and other records of learning 

and teaching. 

The Mapping project reports that there has been 

a substantial amount of research into professional 



36
Numeracy research and development initiative 2001-2004: An overview of the numeracy projects

development and teacher change, with research in both 

Australia and overseas emphasising the importance of 

professional development being content-focussed, situated 

in or near classrooms where teachers work, and rooted in 

the curriculum they teach. The Mapping project notes, 

however, that there have been few longitudinal studies of 

teacher change, with only limited knowledge of the longer-

term effects of teacher change on students’ numeracy 

outcomes. Research into the extent to which professional 

development results in sustained change is needed. 

4.4 Assessment

The Mapping project suggests that despite the fact that some 

State and Territory educational systems have implemented 

school entry assessment projects and programmes, there 

still appears to be a need for further research into the 

development of appropriate tools for profiling pre-school 

children’s mathematical development in order to smooth 

the transition between pre-school and school. In the middle 

years, Researching numeracy teaching approaches notes 

that further research is needed to identify a consistent and 

coherent Years 5 – 8 framework for mathematics that can be 

used to develop an interview for tracking performance over 

time which builds on the Early Years Numeracy Interview.

The Numeracy Assessment Instrument (see Section 

2.2.2) which formed part of the project What’s making 

the difference? has the potential to make an important 

contribution to testing in all Australian states and 

territories. Although it was designed within the context of 

the NSW mathematics K-6 curriculum, an important further 

research project would be to explore the extent to which 

the Numeracy Assessment Instrument could be adapted to 

the mathematics K-6 curriculum for Australian curricula. 

This would involve the trialling of additional items, and the 

inclusion of those new items which proved to be valid in the 

Numeracy Achievement Scale (see Section 2.2.2)

In developing new assessment instruments it is important 

that the purpose of these instruments is clearly defined. 

There remains a need for assessing students’ achievement 

in basic mathematical skills and mathematical 

understanding. The current emphasis on the broader 

aspects of numeracy, however, requires new forms of 

assessment instruments which focus on students’ ability to 

apply their mathematical knowledge and understanding in 

meaningful contexts relevant to everyday life. As indicated 

by the Numeracy across the curriculum project, these may 

not necessarily be short timed tests. Numeracy across 

the curriculum suggests that further attention needs to 

be given to the development of appropriate rubrics for 

measuring students’ achievement in numeracy across 

the curriculum. 

4.5 Resources 

The Mapping project reports that there is some evidence 

that teaching aids may interfere with, rather than facilitate, 

learning, particularly in the early years. There is a need 

for research into which aids are most useful in promoting 

children’s numeracy learning, when such aids are most 

useful, and how to ensure that their use will contribute to 

children’s greater understanding of mathematical concepts.

The Mapping project suggests that further research is 

needed to identify effective pedagogical strategies that 

supplement and enrich the use of technological tools. 

The lack of use of calculators, despite the positive 
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research findings, suggest a need for further research 

into ways in which classroom teachers can be assisted in 

incorporating calculators into their everyday teaching and 

assessment practices. 

The apparent limited use of computer software for enhancing 

students’ mathematical and numeracy understanding, as 

reported, for example, by the What’s making the difference? 

project, indicates a need for research. The roles of particular 

software packages, including open-ended software, drill-

and-practice programmes and computer mathematical 

games in developing mathematical skills and understanding 

and the contribution of technology to students’ numeracy 

through greater emphasis on the use of real-world data are 

key areas requiring research. 

4.6 Students with Special Needs

The Mapping project notes several areas associated with 

special needs where further research is required. These 

include catering for students with disabilities, addressing 

the issue of helping mathematically able students to reach 

their potential, and identifying and assisting children in the 

middle years who are at risk of not learning mathematics 

successfully. A further area demanding urgent nation-wide 

co-ordinated attention is that of Indigenous education. 

Research, which must involve members of Indigenous 

communities, is required to increase understanding of 

the needs of Indigenous learners and to assist in the 

development of appropriate numeracy curricula.
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Chapter 5: Conclusions

The Numeracy Research and Development Initiative 

has resulted in a deeper understanding of key issues 

surrounding numeracy education and has also opened up 

new opportunities for collaboration between universities 

and education sector authorities. The success of the 

Numeracy Projects has demonstrated the potential for 

research studies where teachers can participate as partners 

in research while engaging in their own professional 

development. Although professional development was not 

a major goal of the Numeracy Initiative, a key outcome for 

the teachers involved in the projects has been the growth in 

their mathematical pedagogical knowledge and also in their 

own deeper understanding of the mathematical concepts 

they were teaching. 

While acknowledging that ‘numeracy’ is broader than 

mathematics, many of the projects focused on ‘classroom 

mathematics’. Numeracy as was intended is fundamental 

to students’ future ability to function as members of our 

society, but it is school mathematics that must continue 

to provide the skills and understanding which are essential 

elements of numeracy. Although there appears to be no 

single quality which characterises effective mathematics 

learning environments, the findings of the Numeracy 

Initiative projects point to seven key aspects which 

contribute to enhanced numeracy outcomes:

� school, home and community philosophies which 

support mathematics /numeracy learning;

� whole school approaches to the improvement of 

numeracy;

� teachers who have strong mathematics content 

knowledge appropriate to the levels they are 

teaching; 

� teachers who have a high level of mathematics 

pedagogical knowledge;

� teachers who recognise the numeracy in the world 

around us;

� respect for the learning needs of all students; 

� early intervention programmes for children 

identified at risk; and

� effective use of resources, including technology.

The Numeracy Research and Development Initiative is 

playing a major role in improving numeracy outcomes for 

all students. 
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