AAMT Response to the National Numeracy Review

Introduction

The National Numeracy Review is one of several concurrent activities that impinge on the mathematics in our schools, and therefore on the work of teachers of mathematics. As a response to the discussions about ‘national curriculum’ the Council and Executive of the Australian Association of Mathematics Teachers have written a note to members to outline the AAMT’s priorities. It is worth quoting from that document as the sentiments are highly relevant to this Review and its outcomes.

High quality teaching and learning of mathematics in our schools is a matter of urgent national need. Discussions about mathematics curriculum can contribute to this, but there are much more pressing needs. In order to achieve internationally recognised standards of excellence in teaching practice and student outcomes Australia must make a concerted and sustained effort and commitment of resources to:

· attract and retain well-prepared teachers;

· provide for the ongoing professional development of all teachers of mathematics in the face of profound changes in the discipline and substantial development in our knowledge of how mathematics is learnt;  

· actively and significantly reduce the differential performance of students that is based on factors other than their interest and potential in mathematics (eg city/country, Indigenous/non-Indigenous, high/low socio-economic status);

· develop and provide access to high quality teaching and learning resources and technologies; and

· ensure there is adequate time in the school week for students to learn the mathematics necessary for them as citizens and workers in the 21st century. 

These are the parameters on which the AAMT will judge the value of the Review’s findings. 

To the extent that we have been able — given not only the short timeline for consultation, but also its timing — the AAMT Executive has consulted with members and developed the following analysis and suggestions. 

Comments on ‘mathematics’, ‘numeracy’ and other terms

It is not possible to contribute to this Review without being confronted by a range of issues in definitions and terminology. Indeed, the Discussion Paper itself is a stark illustration of the complexity and fluidity that permeates this territory:

Page 6: The argument proposed is that ‘numeracy’ (as understood in Australia) and ‘mathematical literacy’ (as defined in PISA) are synonyms. This is based on the fact that both descriptions refer to the ‘use of mathematics’. Since 1998 there has been a great deal of development in thinking around numeracy in the Australian context that incorporates more sophisticated attention to context and disposition than is the case in the PISA definition of mathematical literacy (See Hogan et al, 2004).

Page 13: The term ‘mathematics literacy’ is used here to describe the literacy component of learning mathematics (vocabulary, syntax etc.). This is very different from what is meant by ‘mathematical literacy’ (see below).

Page 15: The section entitled ‘Classroom numeracy assessment’ is about assessment of mathematics, and refers to that literature. Using the term numeracy when mathematics is actually what is meant has been, and is, extremely common in this country. It is not appropriate to do so, given the definition of ‘numeracy’.

Page 15: The idea that students should be ‘numerically and mathematically literate’ is unusual and almost certainly unhelpful. The idea of being ‘numerically literate’ is, in fact first raised in the Letter from the Chair on page 1. This is yet another example of the imprecise usage of terms in the Discussion Paper.

Moving beyond the Review Discussion Paper to the field of ‘assessment in numeracy’ we find a key area in which there is substantial blurring of terminology. In the jurisdictions the testing programs are often qualified as addressing ‘aspects of numeracy’, which is an accurate portrayal — the tests broadly test underpinning mathematical skills and cannot and do not pretend to be assessing the whole scope of students’ numeracy. Results from these tests, however, are most often publicly reported as being students’ ‘numeracy levels’. 

This misleading usage of the term ‘numeracy’ is translated into commercial assessment materials designed for in-school use. The following is from personal communication from a member in a Queensland Government High School:

Discrepancies have arisen when instruments that only claim to measure numeracy are used. The school used the MYAT test (Middle Years Ability Test) from ACER to develop a numeracy profile as students moved from years 8-10. 

The test contains 75 multiple choice items of which 25 are claimed to measure numeracy. They measure number work and a little algebraic reasoning and some “problems” that we expect to see on IQ tests etc. None of the other strands from the syllabus are present, items are out of context etc. Not surprisingly the results went backwards the main reason being student disengagement. It yet another test for which students could see no purpose and hence made no serious attempt.

One might ask whether these comments on terminology are relevant to the Review. At the level of the everyday work of our members and other committed teachers of mathematics it probably does not — they will strive for good quality learning for all their students no matter what it is called. However, at the level of the frameworks for curriculum, pedagogy, assessment and professionalism within which these teachers are required to operate it really does matter. This Review should result in clarity that everyone —parents, teachers, principals, employers, education authorities, teacher educators, further education providers, politicians and the wider community — can embrace. 

A key area for clarity is summed up in the following questions:

Does teaching for numeracy (as it is defined in this paper and commonly by the jurisdictions) place different demands on classroom teachers from the demands of teaching mathematics? In what ways are they different? How can these different roles be supported? Does the emphasis (numeracy vs mathematics) change during schooling?

The term ‘literacy’ is now used in many contexts. Alone, it would seem to encompass the capacity to effectively use the methods and norms of the English language to engage and communicate. Within the field of English literacy terms like ‘critical literacy’ and ‘visual literacy’ have become common. In schools, there is a clear intention and effort that all teachers can and should contribute to students’ literacy development. 

There has also been an explosion of other terms like ‘financial literacy’, ‘scientific literacy’, ‘computer literacy’, ‘health literacy’ and so on, including some that are quite mathematical such as ‘quantitative literacy’ and ‘statistical literacy’. Each of these try to capture a marriage of some knowledge and skills in a particular domain with an appreciation of their use in contexts that provides greater insight and, in many cases, power over aspects of one’s life. The word ‘literacy’ is added to these terms to indicate a level of critical understanding.

In schools the responsibilities for these ‘literacies’ are largely located within the relevant disciplines. Students are taught both the skills and knowledge in science, and to develop their scientific literacy in the context of the science curriculum, and the teaching and learning programs they encounter. 

Mathematical literacy should logically be similar to scientific literacy — largely taught and learnt within the context of school mathematics. Numeracy, on the other hand, should be viewed as akin to literacy — a genuinely cross-curricular field 

A suggestion for resolving these issues is presented in the comments below.

Summary of key points

The following are the key points the AAMT would like to make to the Review:

· There is a critical need to find the appropriate balance, throughout schooling, of the competing expectations on teachers and schools in relation to mathematics and numeracy.

· Inconsistency in language use by politicians, systems etc. is counter-productive in the classroom.

· Efforts must be made to ensure that the ‘numeracy across the curriculum’ approach is made feasible and sustainable for teachers and schools.

· The use of the AAMT Standards should be extended and further developed, in particular in relation to the beginning teacher numeracy standards (COAG agenda).
· New programs of curriculum and professional development are needed in the middle years, and those in the primary years extended in their reach and impact.

· Shortages of teachers of mathematics must be addressed in sustained and sustainable ways.

· The disadvantages experienced by Indigenous student, and students (and teachers) in rural and regional Australia must be addressed.

· Systemic assessment through light sampling should be considered as an adjunct to current census testing.

· Classroom assessment that incorporates assessment for learning approaches should be encouraged, and recognised as a major contributor to the quality of students’ learning.

· There needs to be a better match between the time allocated for mathematics learning in junior secondary schools and the learning expected of students in these years, along with an analysis of the impact of longer lesson times on the teaching and learning of mathematics.
Detailed feedback

	Issue
	Evidence
	Suggested action

	Conflicting demands on schooling in relation to mathematics and numeracy 

Schools and teachers are experiencing conflicting demands as a result of the distinction inherent in the definitions of ‘mathematics’ (the discipline) and ‘numeracy’ (cross-curricular capability) and the fact that schools and teachers are being required to ‘deliver’ on both.
	Skills shortages

The current skills shortage discussion in Australia identifies two requirements:

· mathematically well-trained people to take on mathematically-rich trajectories in tertiary education and employment (engineers, scientists, technologists).

· a numerate workforce ie all workers with adequate numeracy to meets the needs of work and training.
The criticism of schooling in relation to both these areas indicates that there is a disconnection between what schools are achieving, and what the end user groups expect. 
	Dialogue to establish reasonable common ground, and research and development to match the outputs of schooling with the needs of the society

The mismatch is between the expectations (essentially of business and industry on the one hand, and universities [as the post-school destination of young people on a ‘mathematics-rich’ trajectory] on the other. The Review should recommend that all parties (business and industry, government, universities and schools) work together to resolve the tensions and provide clear advice for all; further collaborative research and development of good practices, including through partnerships, should follow. The key is to help find the right ‘balance’.

This is an area in which the Australian Government could provide national leadership.


	Issue
	Evidence
	Suggested action

	Numeracy across the curriculum

Cross-curricular approaches to numeracy have been included in curriculum documents but not given widespread support in practice.
	Current curriculum documents and programs in the states and territories

Some work on ‘numeracy across the curriculum’ has been supported in some jurisdictions (SA, WA, Tas, ACT; possibly others), but these have been relatively small developmental projects rather than full-scale curriculum implementations. Also, there is evidence in many of these projects that involving teachers other than mathematics teachers remains problematic — non-mathematics teachers are yet to be convinced of their important roles in teaching for numeracy.

The following comments from a members (personal communication) are illustrative of the scope of the issues:

In relation to Numeracy across the Curriculum I think there is very little evidence of successful and sustainable approaches that ‘scale up’, even small projects don’t seem to penetrate into whole schools or last long after projects finish. Obviously we need to rethink our approach to this!!...We certainly need more research in this area.
	A sustained and supported national effort

The establishment of literacy as a concern and responsibility for all teachers (not just English/language teachers) has relied on extensive curriculum, resource and professional development over many years, with strong leadership from systems and curriculum authorities. A similar approach is needed if numeracy is to become a truly cross-curricular concern, and national leadership from the Australian Government is necessary. It is likely that establishing effective cross-curricular treatment of numeracy will be more difficult, and take more resources and time that it has for literacy as a result of alienation from mathematics of many non-mathematics specialists.

The member quoted at left provided one suggestion for the rethinking required:

I reckon the idea of numeracy as an enabler of learning rather than something that just develops through learning in other areas is the key ie you need to develop the appropriate numeracy to be successful in this subject rather than being successful in this subject will also help improve your numeracy. 


	Issue
	Evidence
	Suggested action

	Statements of professional standards 

It is consistent with current thinking and developments in education in Australia that professional standards can provide an effective means for ‘organising the professional lives’ of teachers of mathematics. All jurisdictions are in the process of developing and implementing generic standards that largely attend to issues of regulation of entry to, and continuation in, the profession. These sets of standards are all generic (ie there is nothing discipline-specific in them). 

At the national level, Teaching Australia has commenced a process of developing agreed professional standards for highly accomplished teachers. The current framework includes the exposition of subject specific expectations. COAG has signalled the development of common national literacy and numeracy standards for teacher education graduates.

It is important to maximise the quality and coherence of these initiatives in ways that promote the professionalism of teachers of mathematics and supports their career-long professional growth, as well as providing confidence among the community about the quality of the teaching of mathematics in our schools
	The AAMT Standards for Excellence in Teaching Mathematics in Australian Schools (2002, 2006; AAMT Standards) have proven effective in a range of ways.

The AAMT Standards were developed through a research project (Excellence in Teaching Mathematics in Australian Schools: Professional Standards Project, 1999-2001; see Bishop et al) of sufficient quality to attract funding from the Australian Research Council. See Clarke (2001) and Morony (2002) for a description of that project. 

The AAMT Standards (2002, 2006) represent the key ‘output’ from the project — they are a research-based, consensus statement ‘excellent’ teaching of mathematics. Two subsequent research projects have demonstrated the efficacy of the AAMT Standards:

· Teaching Standards Assessment Evaluation Project (TSAEP) developed and used a process for assessing teachers as ‘highly accomplished’ against the expectations of the Standards. See Brinkworth (2004).

· Professional Learning Using the Mathematics Standards (PLUMS) established that the AAMT Standards can provide effective support for in-school professional learning programs. See Bishop, Clarke and Morony (2006).

Some evidence of systemic uptake of the AAMT Standards is in Appendix 1.
	Promote the use of the AAMT Standards as the framework for professionalism in the teaching of mathematics

The AAMT work on its Standards has demonstrated its capacity to contribute to the professionalism of teachers of mathematics:

· As a means for identifying highly accomplished teachers which fits agendas for recognising and rewarding our best teachers.

· To support the professional learning of teachers of mathematics.

This use of the AAMT Standards should be extended and further developed.
In addition and in particular, given the commitment of the Coalition of Australian Governments (COAG) to the development of national standards in numeracy for graduates of teacher education programs/entrants to the profession, the AAMT Standards should be used to inform the framework and contents of the standards developed. This will enable those entrants to the profession who teach mathematics to locate themselves on a career long continuum defined by the AAMT Standards. They will have a description of ‘excellence’ to which they can aspire, and be able to establish developmental trajectories as professional teachers of mathematics.


	Issue
	Evidence
	Suggested action

	Definitional uncertainty 

This matter has been discussed in depth above.

The uncertainty an inconsistency in terminology has substantial impact in the classroom in terms of what to teach, how to teach and how to assess. Resolving the issue of clarity is necessary for improving teaching and learning; it is not, however, sufficient. 
	The analysis of the Discussion Paper 

The Discussion Paper for this Review is used as an example of the issues. Many other documents could have been used — the lack of clarity is pervasive.
	Adopt consistent and meaningful language

Mathematics — the name of subjects in school unless they demonstrably about cross-curricular learning (ie numeracy) in programs designed to develop ‘work readiness’).

Mathematical literacy — a core component of mathematics curriculum and teaching (it is already).

Numeracy — a cross-curricular capability that is the responsibility of all teachers, through teaching and learning programs in areas other than mathematics.

The systemic assessment programs that are currently in place are tests of mathematics/mathematical literacy and should be named as such, not as numeracy assessments.


	Issue
	Evidence
	Suggested action

	Mathematics in the junior secondary years 

Effective learning of mathematics in these years is critical to future progress in mathematics and, more broadly, students’ development of appropriate levels of numeracy. Currently there are widespread issues of uninspiring curriculum and classroom experiences that fail to challenge the students, and student disengagement in mathematics at this level. 
	Several studies point to substantial needs in mathematics in the junior secondary years

The TIMSS Video study (Hollingsworth et al, 2003) identified a worrying level of low complexity tasks in the Year 8 mathematics classrooms studied. These types of task do not promote the development of higher order mathematical and general thinking.

Preliminary findings from the Maths? Why not? project (McPhan et al, 2007) suggest that students’ experiences in the junior secondary years (at least; there is some suggestion that issues begin to emerge I the primary years) do not encourage and support all capable students to take ‘mathematics rich’ trajectories in the senior years of schooling and beyond.

Luke et al (2003) clearly identified a range of issues in relation to middle years students disengaging from mathematics, and schooling in general. This is echoed by the Australia’s Teachers; Australia’s Future report (DEST, 2003).

Finally, the ‘tail’ of performance that characterises Australian students’ performance in international tests is clear evidence that the learning of the bottom quartile of students is unacceptable. 
	A major emphasis on supporting the quality of teaching and learning of mathematics in the junior secondary years

The model used for the extensive curriculum and professional development programs that have characterised approaches to mathematics in the early years (Count Me In, Count Me In Too; First Steps in Mathematics etc.) should be extended and applied in the middle years, through to Year 10.

These programs should develop research-based approaches that:

· Promote engaging, interesting and challenging teaching and learning that emphasises rigour in mathematical thinking as well as facts, skills and procedures — curriculum reform, teaching practices that involve the use of ICTs and connections with the real world through applications and use of assessment for learning are some of the key areas for attention.

· Identify and address the conceptual hurdles/’growth points’
 in these years.

· Provide extra support and intervention for those students who are at risk (ie the bottom quartile in performance) — the strategies used here should be extensions of those promoted above.


	Issue
	Evidence
	Suggested action

	Further support to extend the impact of quality, research-based curriculum and professional development programs in the early and primary years

Programs like Count Me In Too (CMIT) and First Steps in Mathematics (FSIM) have significant research backing that speaks to their quality. 
	A need for further penetration of these sorts of programs

The quality and applicability of these programs is evidenced by their uptake by other systems (eg CMIT in NT and Tas; FSIM in SA and Qld). This process is somewhat piecemeal and does not penetrate to all teachers in the various jurisdictions and sectors.
	Serious funding for further uptake

National leadership is needed to ensure that teachers in all schools have access to these sorts of programs in a systematic and thorough manner. This will be a role for the Australian Government, in collaboration with the other jurisdictions.

	The current and projected shortages of suitably qualified teachers of mathematics 

The lack of suitably qualified teachers of mathematics limits a school’s capacity to provide effective programs for all students.  
	Shortages of teachers of mathematics

The establishment of retraining courses in many jurisdictions (SA, NSW, WA; probably others) is clear evidence that there is a shortage of teachers of mathematics. These programs tend to be expensive, relatively short duration courses for existing teachers without substantial preparation as mathematics teachers (usually they have studied insufficient mathematics in their formal education). Programs of incentives to attract suitable qualified graduates to mathematics teaching are also prominent (eg Tasmania, SA; probably others) are also evident that there is a shortage. 

The shortages are documented in the Australia’s Teachers: Australia’s Future report (DEST, 2003) and the indicative study conducted by the Australian Council of Deans of Science (Harris & Jensz, 2006). 
	A broad range of strategies to attract and retain teachers of mathematics

The existence of a shortage of suitably qualified teachers of mathematics has been recognised by governments. The current programs do not suggest that governments have grasped the extent of the problem. It is likely to remain a matter of importance and urgency for the next decades, and needs to be met with sustained and intelligent action. It will be expensive. The question should not be “What does it cost to provide a suitably qualified teacher of mathematics for all our young people?”, but rather “What does it cost to not  do so?” The answer to the second question is measured in terms of workplace skills, productivity and economic and social prosperity. 


	Issue
	Evidence
	Suggested action

	Teachers of mathematics and their students in rural and regional Australia are significantly disadvantaged

Any number of policies and positions in Australian education from the Adelaide Declaration down express the goal of equitable education provision and outcomes for all Australian children. This goal is not being achieved in mathematics in relation to students in rural and regional locations.
	Two key sources of evidence

Comparative data demonstrates that these students are underachieving in comparison with their metropolitan peers. This is true at the national level (through Numeracy Benchmark data) and on international measures such as TIMSS and PISA. Pegg (2006) has presented this analysis.

The National Survey conducted by the Science, ICT and Mathematics Education for Rural and Regional Australia National Centre (SiMERR) has identified the factors that diminish the capacity of schools and teachers of mathematics (and science and ICT) to provide educational experiences that are on a par with those available in metropolitan areas. See Lyons et al (2006).
	Implementation of key recommendations from the SiMERR National Survey

The Principal Recommendation for a continued and sustained national effort through the development and implementation of a National Rural Education Strategy that is similar in intent and scope to the Rural Health Strategy should be supported by this Review.

Support should also be given to the Recommendations that relate to:

· Addressing staffing concerns in rural schools (Recs 1-4 & 6-8);

· Reducing professional isolation of teachers (Recs 9-11);

· Addressing access to resources and support personnel (Recs 12, 14-17); and

· Improving student learning opportunities (Recs 18-19).


	Issue
	Evidence
	Suggested action

	Successful outcomes for Indigenous students require a multi-faceted approach

Indigenous students as a group are substantially under achieving in mathematics. There is no single strategy or program that will significantly improves these students’ outcomes.
	The Indigenous Students Achieving in Numeracy (ISAN; 1997-8) project found that improvements in numeracy achievement of Indigenous students are possible 

This small-scale research and development project supported in-school projects that achieved significant gains for the students involved (McCrae et al, 2000; Morony, ). The findings from the ISAN Project suggest some broadly applicable approaches. These can be found summarised in Appendix 1.

In particular, there is clear evidence in this and other work that effective programs involve partnerships with Indigenous communities, para-professionals in schools and parents.
	A sustained, multi-faceted approach to improving mathematics achievement of Indigenous young people

Previous approaches have previously been piece-meal and relatively uncoordinated, and, as a result, largely ineffective. 

A range of initiatives that:

· Share existing best practice in Indigenous mathematics education;

· Further develop models of best practice through working with schools that are ‘ready’ to move forward on mathematics (ie they have achieved substantial progress core issues such as attendance, community relationships, literacy);

· Apply other research findings to Indigenous mathematics education in appropriate ways;

· Undertake research needed to identify appropriate practices for groups of Indigenous students (for example the emerging agenda around Financial Literacy requires the development of materials that connect with the needs of students living in remote communities); and

· Further develop and make readily available training programs in mathematics and numeracy for Indigenous para-professionals in schools.


	Issue
	Evidence
	Suggested action

	Classroom assessment should be emphasised as a major contribution to the quality of students’ learning in mathematics and numeracy

Systemic assessment programs have become a major feature of the educational ‘landscape’ in this country over the past decade or so. These programs can provide some information that assists school and classroom approaches.

Much more important in supporting students’ learning are the assessment approaches used by schools and teachers. These approaches may include testing, but effective programs go well beyond tests as means for understanding and impacting students’ learning.
	Classroom assessment can be designed to support students learning

The Assessment for Learning movement has been articulated by Wiliam (2005) and others. Their work resonates with teachers and systems alike (eg the ‘Assessment for learning’ project and website of Curriculum Corporation; Victorian Education Department website; undoubtedly others).

Importantly, Wiliam and others have demonstrated the learning gains achieved through using assessment for learning techniques in the classroom.
	Emphasise classroom assessment based on principles and practices of ‘assessment for learning’

The Review should emphasise the importance of high quality classroom assessment as a major contributor to effective student learning. The Review should recommend that systems and others present a more ‘balanced’ view of the relative importance and value of systemic  assessment programs vis a vis high quality classroom assessment in mathematics and numeracy.

	Systemic assessment — national light sampling student assessment should not be ignored as a means of providing quality assessment information at the systemic level
There is an emphasis on cohort testing of students as the singular approach to providing assessment information to education systems and the wider community. This approach is currently driven by the desire to be able to provide parents with an external assessment of their child’s achievement and for school accountability. Greater emphasis should be given to informing intervention and improvement programs in schools.

Light sampling approaches have the potential to provide a valuable addition to the data available to inform actions at the system level.
	Light sampling approaches provide the sort of information that politicians and systems seem to want

There is no doubt that the data from the TIMSS and PISA testing programs is seen as very informative. At the broad, comparative level it is possible to estimate Australia’s performance relative to other countries. More importantly, patterns of student performance can highlight areas of strength and weakness. This information can, in turn, be used to inform program and policy development. For example, recent TIMSS data has been taken as a ‘warning bell’ about aspects of Australian students’ number skills. 

Similarly, the Longitudinal Study of Australian Youth is well-regarded. 

TIMSS, PISA and LSAY are all light sampling assessment programs.
	Establish a national light sampling assessment program in mathematics

It is likely that this Review will recommend a range of initiatives designed to improve mathematics in our schools. Ultimately, these initiatives will be measured in terms of student outcomes. The current approach (ie cohort testing) is simply not sophisticated enough to provide the kind of detailed data required to systematically monitor and provide feedback on the success or otherwise of these new approaches.

A national assessment program based on light sampling methodologies should be established to ensure that quality, targeted evidence and advice is available in the future. Such a program would provide a testing ground for the development of assessment tools and approaches that address a wider range of mathematics/numeracy outcomes — these could then be considered for use in census testing programs, thereby improving their quality and usefulness.


	Issue
	Evidence
	Suggested action

	Time on task for mathematics in schools

The ‘numeracy (sic) hour’ has become a common practice in primary schools in at least some jurisdictions (eg Vic.). This results in 300 minutes of instruction per week. There seems no such commitment to the expectation that mathematics in secondary schools receive a similar time allocation.

The matter of time for mathematics, and its distribution during the school week, is not addressed at all in the Discussion Paper
	The amount of time for mathematics in secondary schools

In the Senior Secondary years the time (minimum) is specified by the relevant authority. It is difficult to be precise about average time allocations to mathematics in junior secondary school, but it is certainly not anything like 300 minutes. A recent ‘survey’ on the AAMT email list suggested a range from about 180-240 minutes, with something around 210 as the average. There is a widespread belief that ‘time on task’ for mathematics has diminished over the past 30 years. 

The following private communication from a teacher in a Queensland Government High School illustrates that time for mathematics is still being eroded in some places. His comments also highlight another matter for the teaching of, mathematics at this level — the length and frequency of lessons:

My personal experience in returning to the classroom after almost 7 years seconded to other duties (which still involved interaction with students but in other teachers’ classes) provided a reality check. During that time most schools seem to have moved to time-table structures which reduce the frequency of contact between teacher and students. Our school changed from 6x 40min to 3 x 70 minute lessons. From seeing the students everyday to seeing them only 3 times per week has had significant impact far in excess of the reduction in time by 30 min. Longer lessons do have some benefits but the reduced frequency of contact is far more detrimental. 
	Realism and consistency is required

Less time for mathematics in junior secondary schools has not been associated with a parallel decrease in the amount of mathematics to be taught and learnt. Indeed it is arguable that the emphasis on ‘working mathematically’ is something of an addition to the curriculum. 

There is a range of areas in which ‘national consistency’ is being promoted. Greater consistency in the time on task for mathematics is required; the work towards a national curriculum should also acknowledge the time available for teaching and learning mathematics and ensure that the expectations are realistic for all students.

The Australian Government, in collaboration with the jurisdictions should establish a research and development program to investigate the shift to longer duration lessons, with the associated decrease in frequency of mathematics lessons.
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Appendix 1 — Systemic uptake of AAMT Standards of Excellence in Teaching Mathematics in Australian Schools

The following outline some of the known uses of the AAMT Standards by education authorities. This is in addition to anecdotal reporting from those involved in preparing teacher standards in the jurisdictions that ‘the AAMT Standards helped us a great deal with that work (eg NSW Institute of Teachers, private communication)
The Queensland Board of Teacher Registration (now the Queensland College of Teachers) (2005) used the AAMT Standards extensively in a project to develop graduate standards in numeracy — the Review should recommend that the work required by COAG takes a similar approach.

The Melbourne Catholic Education Office has used the AAMT Standards as the basis of a systemic ‘needs analysis’ — this approach by education authorities should also be promoted by the Review.

The NT Department of Education, Employment and Training (DEET) is collaborating with the AAMT, the Mathematics Teachers Association of the NT (MTANT; the local affiliate of the AAMT) and SiMERR to deliver the Leadership Program for Teachers of Mathematics in Rural and Remote Schools in 2007. This program uses the AAMT Standards to ‘frame’ the professional learning and leadership development of those involved. As an interim comment, a DEET officer commented (private communication):
In the NT we are just beginning to see how useful these are eg. through SiMERR project.

Appendix 2 — Summary of ISAN Findings 

From Efthymiades et al (2000).
	Emergent factors
	Message

	Person(s) established and resourced to attend to students’ numeracy development as a special responsibility:

· Time (release)

· Money (purchase resources & materials)

· External support (consultants, critical friends)


	Numeracy seen as being ‘taken seriously’ within the school context.



	Explicit involvement of para-professionals:

· Team teachers

· Part time instructors

· Parents

· Community members


	Empowerment of para-professionals to take an ongoing, collaborative and pro-active role in students’ numeracy development.



	Community involvement /empowerment/ ownership of teaching strategies:

· Best practice

· Appropriate to context

· Based on knowledge of students’ experiences


	Engagement of staff, students and community members in long term and substantial changes.

Explicit recognition that ALL contexts are different.



	Ensuring understanding of appropriate concepts in students’ first language.
· Formal bilingual programs

· Informal bilingual programs

· Indigenous Languages, Creole, Aboriginal English

· Community members


	Focus on conceptual knowledge and what is known rather than what is not known.



	Attention to the development of students’ understanding and use of the language of mathematics in English.
· Wide range of strategies (ESL in particular)

· Link with Literacy strategies

· Link with first language development


	Acknowledgment of the importance of language in mathematics & conceptual rather than procedural knowledge.



	Use of new or different teaching materials/ resources. Best practices included:

· Number sense approaches

· Using maths within meaningful, real & realistic contexts

· Hands-on, activity based experiences


	Opportunities to hear of, adapt trial & use best practice strategies within individual contexts.




� This last observation — that students in the secondary years may not take these sorts of tests seriously — is a real concern, given the weight that is given to results (at the school or system level). The move to national testing in the secondary years will need to research this issue and develop strategies to ensure that results are an accurate reflection of what students know and can do.


� Key among these might be multiplicative thinking, the notions of ‘variable’ in algebra and ‘variation’ in statistics etc. 
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