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The Mathematics Education Research Group of Australasia (MERGA) appreciates many of the advantages of having a national curriculum, and is please to be involved in its development. We particularly value the focus groups and forums as well as the availability of drafts and other opportunities for involvement. 
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MERGA’s Feedback to the National Curriculum Board on the Mathematics Framing Paper (November 2008)
Many MERGA members have expressed their appreciation for the essence of this document in a variety of forums. This comment from one MERGA member captures the nature of that approval: 
“The three content strands provide an excellent grouping of content. The four proficiency strands are excellent, and absolutely necessary as a framework for describing what ‘knowing’ something means”.
Introduction

As a reflective or philosophical statement this seems largely appropriate. Producing a document where curriculum is clearly and succinctly described is something to look forward to.  The introduction provides some guidelines to the curriculum developers, and its content seem suitable. 
In particular, MERGA welcomes recognition of the need for a curriculum document and resource materials that:

· support the work of experienced teachers where this is required in implementing the pedagogies required, including  becoming familiar with new technologies;

· support the work of inexperienced teachers (noting that many mathematics teachers are not well qualified to teach mathematics);
· are futures oriented;

· cater for the full range of students (considering background, ability, SES, and geographical factors); 

· emphasise deep understanding; and

· are developed around big mathematical ideas.

Item 14
Mathematics is important for the development of well-informed citizens, particularly in relation to critical analysis (e.g. the notion of chance and how it is calculated/used in everyday settings), financial, and statistical literacy. This needs to be acknowledged along with the need for workplace knowledge as does the need to include citizens (not only workers).
Item 15

It was pleasing to see the summary points made here. The draft framework suggests that advanced students be extended horizontally rather than vertically. Emphasis of this point fits well with developing deep understandings and big ideas. Many MERGA members recognise that there are many teaching strategies for doing this so that students of all ages have the opportunity to gain a sense of, and skills related to: prediction, evaluation of the reasonableness of findings, generalization, and abstraction, and recognise mathematical applications in a variety of contexts that are relevant to their lives. It is vital that these students, who include the leaders, and professionals, and other ‘ideas workers’ of the future, have the opportunity to become self-directed and self-motivated learners. In addition, all young people need the opportunity to develop understandings that enable them to recognise mathematical applications that pertain to and further develop their interests. They should also have opportunity to recognise the power and beauty of abstract mathematics. 
However, some members do not agree with this aspect of the framing paper, and they expressed legitimate concerns. Some noted that teachers are not well trained in such strategies so there is a need for significant compulsory Professional Learning in order that the most able students have the opportunity to develop their full mathematical potential. Others felt that advanced students only being extended horizontally denies such students the challenge of acceleration.  They believe there are students for whom acceleration is the more appropriate way to provide for their optimal learning needs. This is a contentious area in which research needs to be interrogated and generated to provide further evidence of the value of the position taken, and/or raise questions about whether there are valid exceptions. 
Aims

The aims seem very appropriate. The importance of mathematics to the development of Australia as a whole and to each of its citizens is acknowledged.

There could be a stronger, explicit statement about articulation with the curriculum providing all students (including high-ability and slower learners) with the opportunity to maximise their mathematical learning.
Item 19

MERGA recognises the difficulty of catering for the development of adequate numbers of mathematics specialists operating at the highest international levels, as well as the need is for education for the general workforce and to develop productive citizenship. The last sentence in this paragraph would be an ideal place to make it clear that ‘mathematical information’ includes quantitative data and statistics
Item 20
In the view of many MERGA members, the most important point in the framing paper is the one made about the critical importance of mathematics being reflected in the time and emphasis allocated to mathematics learning.  This suggests that the national curriculum papers should be able to propose minimal expectations and we would welcome such a statement. The crowded curriculum is partially due to too many topics in Mathematics, and this is exacerbated by reduced time allocation for mathematics classes in many schools today (to allow other non Maths programs to be offered). Some rationalization across the spectrum of subjects on offer is needed. Will the national curriculum document propose minimum amounts of time that need to be assigned to mathematics to prevent the current erosion? MERGA suggests a return to mathematics being taught in all schools for at least 5 hours per week for all students, to at least Year 10.
Item 21

The term ‘proficiency’ may lead to misinterpretations. Proficiency has been too closely linked in the past (by many) to capability to use skills and procedures and reaching a level of competency that is barely minimal. We suggest that “Areas of Expertise” or some such terminology might capture the general nature of what have been called Proficiencies, while suggesting a higher level of competance. 

However, it was felt generally that the names of the sections within are highly appropriate. Addressing the challenge of how to assess learning in these areas is essential, and this challenge must be addressed by the National Assessment and Reporting Authority for upper secondary mathematics so that teachers see the need to develop proficiencies in preparation for higher levels of study.
We note that communication and collaboration are not mentioned, but expect that these will be identifable in exemplary materials as part of implementation. Perhaps mention of these could be added to the document.

Content Strands

Generally, MERGA members believed that the outline of the nature of the content strands has many positive features. In each relevant forum and in individual responses received from members, we were not aware of members commenting adversely about the proposed strands.

However, it was noted that the writers will need further guidelines about what should be introduced when. We acknowledge that this brief was outside the remit of the Framewok document, but the general content of strands and levels needs to be a national decision and not subject to interpretations by a small writing group that are influenced too strongly by their own current state-based content.
Item 22

The integration of individual topics into 3 content strands is sensible.

Feedback from members supported the notion of using the terms Algebra, Statistics and Probability at all levels of the curriculum.  Comments from members included:

· “Teachers need to be able to see a continuum and one way to encourage this is to use unifying terminology.”

· “The content strands are well organized and cover the main topic areas.” 
· “The content strands are excellent. The combination Number and Algebra as a strand is clever and it is particularly good to see ‘Statistics and probability’ replace ‘Chance and data’. I understand that primary teachers are not happy about this. However, provided there is nothing to prevent them from still using the words “chance” and “data” with their students, to have the mathematical words in the official document sends the right message of clarity and succinctness as well as implying a raising of standard.” 

· “The study of Number must be combined with a focus on mathematical structure and algebraic generalization at all levels. However, the fragmentation of the mathematics curriculum in the past has meant that teachers are not ready to do this so there is a need for States and Territories to provide compulsory professional learning opportunities on how best to do this.” 

·  “How pre-algebra can be introduced meaningfully into primary school to support the formal development of algebra in secondary school needs further explication. Choice of language without detailed elaboration of its meaning can be a problem in this area. A suggestion was made that number patterns could capture this better than  ‘an algebraic perspective’ (which might to some mean introducing formal symbols), but early years algebra is much more than ‘pattern’, and number patterns was not found sufficient to bring about the desired changes to algebraic thinking in Victoria. This is an area which needs much further consideration with clear statements of expectations as well as exemplary teaching and assessment activities”.

·  “Modelling in probability and statistics should be included along with modelling in algebra. These topics play a big part in mathematics adults need in the world.”

· “The National Curriculum writers have important work to do in elaborating this area”.

Proficiency Strands 

We suggest that, for each proficiency strand, a continuum be produced so that teachers can see where students are coming from and where they are headed. If this is done cleverly and can be “drilled down” electronically, typical activities and exemplary work could be illustrated. 

A further suggestion is the need to make cross-curriculum links through the proficiency strands.

Item 24

There was not complete agreement amongst MERGA members about Reasoning. While some were pleased to see that Reasoning is a proficiency strand in its own right, others felt it should be combined with problem solving. One person noted that “The four Proficiency strands necessarily overlap with each other, but I do feel a concern about the separation of Problem solving and Reasoning specifically. Problem solving means different things to different people I think, which may be the problem I have with the description. As written, it appears to involve more communication issues rather than solving problems. Aspects of the Reasoning descriptors are required in choosing, interpreting, formulating and investigating problem situations – they are inter-related. My preference is to reduce the Proficiency strands to 3 strands, the third being ‘Reasoning and problem solving’”.
Item 25

If this is intended to illustrate the four proficiency strands then it needs strengthening (or reference to later in the document where we suggested they be elaborated, Item 56). The illustration whether put here or later, needs to be explicit about connections across the three content and four proficiency areas. The choice of illustration/s will be crucial.

Item 28
This point needs to put greater emphasis on understandings of statistics and probability being crucial to ‘quantitative literacy’ at all levels of schooling. The probability content in ‘numeracy’ also needs elaboration.
Numeracy
In this version of the framing paper, numeracy is used for applications of mathematics in everyday contexts and the interpreting/decisionmaking aspects are emphasised. MERGA supports this use so long as it is defined in this way and used in the NCB website only in this way. As materials are developed, the term needs to be used interchangeably with “purposeful applications”, so that there is no return to interpreting it in ways such as a numerical competence of a more procedural nature.

This comment from a MERGA member affirms what has been done and suggests some useful additions: “I applaud the recommendation that specific references be made to material in other content areas. Two key elements that are missing from the outline are measurement (in science) and issues discussion (in all three subjects). A national curriculum authority could play a role in developing cross-curricular units, to be updated on a yearly basis. Time would need to be set aside for this work”.
Considerations

The document covers a range of extra considerations very well. MERGA fully supports Items 31–33, 37–39 in particular. The need to engage students at Middle Years is pressing and we agree with the major reasons for disengagement as listed and share the concern for the flow-on effects of this disengagement. 

Item 33-35

Suggestions for minor change to these paragraphs follow:

· Structures need to be put in place to support such students including those who later decide they want to re-enter a mathematics stream to pursue a career pathway. The statement “it is essential that no barriers to progression in mathematics be imposed before the senior secondary levels is not yet strong enough to address the present inequities”. It needs elaboration through attention to research findings about how the types of pedagogies found useful in reducing inequities fit with those found to engage students in the learning of mathematics. 

· Some lateral thinking my be needed around whether algebra needs to be part of every mathematics subject in secondary school if we are to keep options open to students (Item 33). Possibly there could be some types of catch up programs availbale in some way (even online possibly) for students who need support reentering or continuing with mathematics. This is one idea. There must also be others to consider.

· Somehow these paragraphs need to address the inequities that arise from different opportunities to progress in mathematics by considering new ways to address such problems. Item 36 addresses this further at the middle school level and up to Year 10, but greater attention is needed in ensuring there are not barriers to entry to senior mathematics studies for students committed to learning (who may not have attained the qualifications considered necessary to study those senior subjects in the past). A student who is committed to learning should not be barred from such opportunities, and item 35 needs to reflect this. 

· We note that the Framing Paper does not make a recommendation about the compulsory study of mathematics in Year 11, which is essential for many occupations and desirable for most. We recommend this be given further consideration.

Item 37

This item needs to make clear that this does not mean just adding a context. Rather, it means using mathematics for purposes that highlight reasoning like analysis and judgement to address problems and issues that are meaningful to the worlds of students of the 21st Century. 

There is research evidence that intellectual engagement in the learning of mathematics does not always have to include real world contexts. This needs to be made clear. In some topics, it may  be more appropriate to have students collaborating to explore mathematics in ways that produce mathematical insights and accompanying positive affect. 

Item 41

There is little mention of the history of mathematics in the framing paper. The history of maths is a serious part of the study of Mathematics in Europe, and is compulsory within many technical universities. Learning about the history of mathematics as an indispensable part of our culture and of all cultures, including Islam can assist in making connections across cultures. Somewhere, the national curriculum document needs to raise awareness of historical perspective and by so doing contribute to the humanising of our discipline which will also be addressed through the explicit inclusion of numeracy as the term is used in the framing paper (e.g., addressing issues like sustainability). 
The framework paper notes that there need to be links with the other subject areas, and MERGA members agree with this. This needs consideration from the perspective of learning in mathematics and learning in other subjects. Every content area (History, Science, Language, etc.) uses some mathematics and teachers need to recognise what mathematics is used within their subject and for what particular purposes, and find ways to develop these ideas (in ways that increase their students’ understandings of the purposes of this mathematics as a tool in their discipline). Mathematics teachers also need to be cognisant of the purposes for which mathematics is used in other parts of the curriculum, and make connections to these ideas where appropriate.  

Item 49

While the aim of a logically-sequenced developmental curriculum is commendable, it is felt that what is assessed at Year 12 will have a filter down effect.  This is why it is vital for anything developed by the National Assessment and Reporting Authority be aligned with the national curriculum not only in content but also in the proficiancies, and the pedagogical aspects of this framing paper. 

Item 50

The document does not put a lot of emphasis on choosing and using appropriate technologies. This is appropriate because of the major differences in current practices between States and Territories, and between teachers’ preferences and capabilities. What this means, though, is that there is no compulsions for teachers to come to grips with how, for example, CAS calculators and/or Graphing calculators, and/or spreadsheets could be used in teaching and learning new concepts. The document should make explicit that use of a range of appropriate technologies is expected for teaching and exploring new concepts and that this use will be assessed as part of the proficiency strand through for example the Reasoning involved in discriminating use of technology. Again, Professional Learning will be needed to support this expectation and unless the exploratory techniques that include appropriate use of technology are assessed, this is unlikely to happen. There is a lot to learn from the framing of the Victorian senior secondary curriculum documents (e.g., 2000) which left the type of technologies used open for both teachers and learners but required their appropriate use within some assessed tasks.
There are widely varying views on this, but some members brought up the following point against the required use of specific technological tools:

· Socioeconomic factors could lead to some not choosing senior level maths. 

· Computers promised by the Rudd Government may be a viable alternative to hand held technologies in cases where finance is a problem 

· Requiring students to use technology in mathematics could inhibit access to the mathematics for some 

· Continual technology use could be a risk; students able to ‘solve’ on a calculator without understanding of the underpinning mathematics.

Some big, research based questions have been asked by some MERGA members, and such research could inform decisions in this area:

· What evidence is there that use of CAS calculators strengthens students understanding of basic algebraic structure (e.g., the solving first and second degree equations)?

· What assurances might be given that mandating use of such calculators would not become a strong disincentive against lower socioeconomic background students continuing their study of mathematics beyond the compulsory years?
It should be noted here that amongst the research of other MERGA members, there is some research associated with these ideas. 
Item 51

To be valued within the curriculum, technology needs to be assessed. This has been discussed already. 

Item 55-57 

It has been suggested that the subtraction example as it stands is not sufficiently elaborated, and some teachers and teacher educators have been distracted by their own differing ideas of what the learning of subtraction involves. Is it possible to take another less contentious topic (if such exists), and elaborate the big ideas for that? A member suggested Pythagoras which could be a more neutral topic to use. On reflection though, this topic may not be accessible to all teachers. Is there another more neutral topic that could be used here, or a range to suit different levels? It would be useful to follow through with a theme and elaborate each proficiency through the same mathematical topic in Item 57.

Structure of the Curriculum

We question whether there is sufficient in the document about the knowledge and skills needed for the future. It is every teacher’s responsibility to develop social skills and understandings, a sense of history and sustainable future, understandings about community and responsibility and personal qualities like endurance and resilience. We suggest the framing paper should emphasise this obligation to get the writers and, just as importantly, developers of exemplary materials and textbooks, and authors of items for the national achievements standards, thinking about how one can do this while teaching (and assessing) specific topics with proficiency strands integral to them. 

Stages of Schooling 
It is vital that mathematics be compulsory up to and including Year 10 and that the senior levels include differentiation of the curriculum. There also needs to be flexible offering of the full range of subjects to students in all Australian schools. One possibility could be linking smaller and remote schools electronically so that students have access to teachers who have been allocated time to prepare for these subjects in their workload, and local teachers support this work. It also means schools making available a range of subjects across year levels. For example a Victorian MERGA member wrote “by Year 10 some students have experienced an unsuccessful study of algebra and we should not deny them the opportunity to achieve the success and greater self esteem that can be obtained through differentiation of the curriculum at Year 10. At my school, for example, selected Year 10 students can take VCE Foundation Mathematics and this has proven quite successful. It has even kept some in Mathematics studies in Year 11 and Year 12, not that that was the original intention in offering it.”
Rather than the lowest-level class undertaking a repetition of lower-level content, though, many MERGA members consider there should be emphasis on workplace skills, and purposeful use of mathematics associated with the proficiency strands through numeracy. MERGA members differ in whether they consider numeracy should be an emphasis in subjects at these senior levels, and / or whether it should also be emphasied in mathematics down to the Year 8 level, or to much further down through the levels. 
Members who commented on the levels expressed the opinion that 3 mathematics courses should be available in Year 12, after 4 levels being offered in Year 11.  Offering 4 subjects at Year 12 would probably mean that students could study 2 lower-level mathematics subjects without meeting topics where a lot of what they have studied in earlier years comes together in powerful ways (e.g., calculus).

It was suggested that 2 of the 3 Year 12 subjects should have some calculus and some statistics, with significant consideration of series and sequences, and algebraic manipulations at each year level, so that Year 10, 11 and 12 students are aware of and better prepared, mathematically, for a range of workplaces and higher studies.  

We recognise that there will be some contestation between states in relation to the number of Year 12 subjects, so were more interested in comments about the International Bacclauriate. This was written by a Victorian teacher who has worked with the IB structure: “In Victoria, three VCE Year 12 subjects have always seemed to work well. The current 4 Year 11 subjects (Maths Methods, two implementations of General Maths, and Foundations Maths) also provides the range of students good access to a Mathematics subject. I think the VCE structure provides a better structure for Mathematics than does the IB one”.

There was less agreement about having several year levels banded together in the national curriculum. We see advantage in that banding gets teachers talking together about their responsibilities and approaches. Otherwise it is too easy for a Grade 3 or a Year 8 teacher with her/his own year level document to work in isolation rather than talk with other teachers about curriculum expectations, standards of students, etc. Banding could also help overcome the problem of Year 7 being primary in some states and secondary in others. 

On the other hand, there is a strong feeling that advanced students should not be held back by limiting breadth, or by abandoning acceleration programs, that currently work well in upper secondary levels. As previously stated though, more research is required to identify what is actually happening within bands and whether they are ‘working well’ when considered in relation to the developmnent of deep understanding of big ideas rather than just knowledge of lower-level procedures in a higher level of the curriculum.

It is essential that the curriculum caters for students who arrive at school, or at any specific level within the curriculum with levels of understanding and skills that are in advance of the norm. The curriculum must not be limited to “age-related” ideas, and must encourage teachers to identify, use, and build on, what each student knows. 
Item 63

The document captures well the faith we need to have in student ability to think for themselves even from a very early age. 

Item 64

It is suggested that this section should include wording something like “ratio and multiplicative thinking, which includes fractions and decimals)” rather than the narrower focus on fractions and decimals as is stated in the item at present.

Item 67

It is important not to let the focus on mathematics that is meaningful to students’ lives crowd out the exploration of mathematics for the purpose of gaining new insights, and appreciating its beauty, and the positive affect that can come with these realisations. There is now research indicating that students with different levels of performance can achieve mathematical insights that are new to them.

Pedagogy and Assessment

MERGA members appreciated the points made in this section. 

Item 75

The final dotpoint should include not only the aspect of differentiation of tasks but also that “these tasks should be accessible through a variety of representations and give those who have less mathematical background opportunities to ‘catch up’ some of this background”.

Item 78 

The inclusion of assessment of proficiencies is particularly pleasing as we know that inclusion in assessment places value on those parts of the curriculum.

A Note of Caution …

MERGA members have expressed concern that at least one State Department of Education is planning to produce curriculum documents that “support the national curriculum”. It is agreed that teachers will need substantial support in the provision of professional learning. This should be developed and provided by states and territories, and textbook and other resource developers will ‘do their own thing”, but all of this work must be based on ONE curriculum document.  MERGA urges the National Curriculum Board to stress this in its presentations to federal, state and territory politicians and authorities. 

Some MERGA members advocate the formulation of a curriculum document that unqualified teachers can cope with, and the majority appear to support the more ambitious approach taken by the framing document: finding ways to increase the expertise of our teachers whilst simultaneously attracting talented teachers and finding ways to retain the expert teachers we have. 
… and of Optimism

Once more we wish to point out that MERGA members have developed a wealth of research that will be useful for the development of the curriculum, particularly in relation to pedagogical content knowledge. We look forward to seeing MERGA members as part of the writing and advisory teams, and their research being used to inform writing teams. We are happy to identify research in particular areas as needed by requesting this research through the MERGA members email list.
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