Executive summary and recommendations

At its 14 July 2006 meeting, the Council of Australian Governments (COAG) reaffirmed its 10 February 2006 commitment to progress the National Reform Agenda (NRA), including the human capital agenda. This agenda is a long-term and integrated reform agenda across governments and portfolios, with the objective of increasing the nation’s productivity and workforce participation.

COAG agreed that one of the initial priority areas would be literacy and numeracy – with the aim of improving student outcomes on literacy and numeracy. Literacy and numeracy skills are strongly correlated to success in school, students staying at school to Year 12 and to successful transition into further education and work. In July 2006 COAG tasked Senior Officials with completing specific reform proposals in the initial priority areas. Senior Officials have identified several proposals to enhance literacy and numeracy outcomes and further proposals are under development.

The Human Capital Working Group (HCWG) of COAG has commissioned this National Numeracy Review to synthesize information into a publicly accessible format on numeracy teaching. This is to include identification of the evidence available in relation to current and significant research including directions for teacher standards to improve the teaching of numeracy.

Improving numeracy outcomes for all

Our review of national and international research and practice informs us that the mathematical knowledge, skill and understanding people need today, if they are to be truly numerate, involves considerably more than the acquisition of mathematical routines and algorithms, no matter how well they are learned. Students need to learn mathematics in ways that enable them to recognise when mathematics might help to interpret information or solve practical problems, apply their knowledge appropriately in contexts where they will have to use mathematical reasoning processes, choose mathematics that makes sense in the circumstances, make assumptions, resolve ambiguity and judge what is reasonable.

This poses a substantial problem of trying to teach more mathematics in less time and given the considerable variation in the time allocated across schools and grade levels and the overall belief that time on task for mathematics has diminished over the years, action needs to be taken to ensure that there is an appropriate time allocation for mathematics. If Australia aspires to be one of the very high performing countries it has to decide what investment it is prepared to make and what it should prioritise.

Whether the goal is the learning of mathematics as such, or the development of numeracy more broadly, the rush to apparent proficiency at the expense of the sound conceptual development needed for sustained and ongoing mathematical proficiency must be rejected, as must the common propensity in Australian mathematics classrooms for assigning low level procedural tasks to students. The time, understanding and thoughtful action that deep mathematical learning requires must be acknowledged, and therefore both curriculum emphases and assessment regimes should be explicitly designed to discourage a reliance upon superficial and low level proficiency.

	To these ends, we recommend:

1. That all systems and schools recognise that, while mathematics can be taught in the context of mathematics lessons, the development of numeracy requires experience in the use of mathematics beyond the mathematics classroom, and hence requires an across the curriculum commitment. Both pre- and in-service teacher education should thus recognise and prepare all teachers as teachers of numeracy, acknowledging that this may in some cases be ‘subject specific numeracy’. (refer to p.6)

2. That all jurisdictions should work towards a minimum of 5 hours per week of mathematics for students in all the primary Years K to 6/7 and a minimum of 4 hours per week in all the lower secondary Years 7/8 to 10. This time should include cross curricular learning. (refer to p.15)

3. That from the earliest years, greater emphasis be given to providing students with frequent exposure to higher-level mathematical problems rather than routine procedural tasks, in contexts of relevance to them, with increased opportunities for students to discuss alternative solutions and explain their thinking. (refer to p.24)

4. That a balanced view be taken of the relative contributions to effective student learning of systemic assessment programmes and high quality classroom assessment in the allocation of resources to develop and support each. (refer to p.33) 


While overall levels of numeracy/mathematics achievement in Australia are quite good by international standards, there is an unacceptable proportion of Australian students (particularly but certainly not only amongst Indigenous students) who are not achieving acceptable levels of proficiency. Many students also lack confidence in the subject, do not enjoy or see personal relevance in it and are unlikely to continue its study voluntarily. This clearly is a risk to Australia achieving its human capital goals, but the personal and social consequences for individuals and their families and communities can be unfortunate in ways that go beyond the purely economic.

In Australia, targeted interventions tend to be directed at students identified as at risk of not meeting the National Benchmarks. These, at least at Years 3 and 5, assess minimum standards rather than desirable levels of proficiency, the implication being that minimum standards are good enough, at least for some students. All students and their families, however, have a right to expect high quality, not minimum, numeracy outcomes from their schooling.

	To these ends, we recommend:

5. That the necessary resources be directed to support teachers to use diagnostic tools including interviews to understand and monitor their individual students’ developing strategies and particular learning needs. These diagnostic tools should not be restricted to school-entry assessments. (refer to p.33)

6. To raise the overall level of achievement, increased resources (including specialist teachers working ‘shoulder to shoulder’ with teachers) should be directed to support teachers in regular classrooms to provide intervention for a higher proportion of students during all the compulsory years of schooling, and that:

· the focus of intervention for students at risk be on enabling every student to develop the in-depth conceptual knowledge needed to become a proficient and sustained learner and user of mathematics

· these resources be particularly focused on the early years of schooling. (refer to p.50)

7. That systemic assessment programmes be extended to include sampling of students to provide more in depth information about common conceptions and misconceptions, and areas of difficulty for students, with the purpose of providing (a) a research base to inform ongoing curriculum development and pedagogy and (b) improved diagnostic tasks for individual teacher use with students in their classrooms. (refer to p.34)

8. That the language and literacies of mathematics be explicitly taught by all teachers of mathematics in recognition that language can provide a formidable barrier to both the understanding of mathematics concepts and to providing students access to assessment items aimed at eliciting mathematical understandings. (refer to p.27)

9. That the use of ability grouping across classes in primary and junior secondary schooling be discouraged given the evidence that it contributes to negative learning and attitudinal outcomes for less well achieving students and yields little positive benefit for others, thus risking our human capital goals. (refer to p.39)


Teacher standards and professional learning

Teachers are the key to effective pedagogies that serve the needs of all students in all circumstances. Good teaching cannot be made routine or substituted by texts and teaching materials. It requires deep and connected knowledge on the part of teachers, the exercise of complex and high level judgments both cognitive and interpersonal, and a well-informed and varied repertoire of strategies appropriate for the learning of mathematics.

In the last ten years in Australia, there has been a range of innovative, research-based professional development programmes for teachers and support staff in the early years of schooling, some extending into the middle years. Whether directed at improving the learning of children generally, or focussed on particular groups identified as potentially ‘at risk’, these exemplary programmes have certain features in common.

It is clear that a collaborative environment plays an important role in professional learning, whether in teams in primary schools or departments/teams in secondary schools. Experienced teachers have a key role to play in mentoring less experienced teachers and should be supported in the school environment.

	To these ends, we recommend:

10. That the Australian Association of Mathematics Teachers (AMMT) Standards for Excellence in Teaching Mathematics in Australian Schools be used as a framework for professionalism in the teaching of mathematics and inform the development of the forthcoming national numeracy teaching standards. (refer to p.59)

11. That the research-based professional development programmes identified in this report as exemplary in supporting early and primary years’ teachers to enhance numeracy outcomes be extended in their reach and impact; further that these programmes or others developed on similar principles be extended to include teachers of students up to Year 10. Exemplary professional development programmes are based on:

· enhancing pedagogical content knowledge (that is, knowledge about teaching specific mathematical content)

· providing teachers and support staff with approaches for accessing the thinking of individual students

· the premise of high expectations of all students and provide conceptually rich strategies for addressing the needs of those not achieving well

· a strong theory-practice link including partnerships between schools, systems and universities

· providing sustained opportunities for teacher learning and reflection and collegial and/or specialist support. (refer to p.60)

12. That pedagogical content knowledge (that is, knowledge about teaching specific mathematical content) be a prime focus of both pre-service and in-service programmes for teachers of mathematics across all the years of schooling. (refer to p.61)

13. That all teachers of mathematics and numeracy be equipped to identify and understand how personal circumstances, cultural practices and the particular mathematical needs of individual students may impact upon their learning of mathematics, and to intervene as necessary, drawing on a repertoire of effective pedagogies to ensure that these learning needs are met. (refer to p.51)

14. That, in recognition of the likely continued reliance in the medium term on teachers teaching secondary mathematics ‘out of field’, systems develop strategies to support such teachers to improve the depth and extent of their mathematical and pedagogical content knowledge. (refer to p.61)

15. That structured programmes be implemented to support teachers to develop the knowledge and skills necessary to exercise effective leadership roles in numeracy and mathematics within schools. (refer to p.62) 


