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Introduction

· Para 15: While Australia actively promotes and supports international students and migration, The statement that “mathematics is important for all citizens” is not inclusive of the broader range of the student cohort who are not citizens, including  temporary international students, but for whom mathematics, and successful completion of mathematics study in Australia, is also important.   It would be preferable to state “mathematics is important for all people”   
It also needs to be understood and noted that 

· not all students enter into Australian schools at age 5  

· not all will have had an uninterrupted progression through schooling - some students entering into Australian schools have had minimal or very disrupted educational background 

· some students have learnt maths through a language other than English and with maths processes different than those practiced in Australia. 

Aims

· para 18: The goal privileges citizens.  It would be preferable to replace “to be active thinking citizens” with “to be active thinking participants in society”.  
· para 20: In addition to the elements noted in this paragraph, support for the professional learning of teachers and support staff is critical. This needs to explicitly include professional learning related to how language is used in mathematics. Control of the language of mathematics is core to the teaching and learning of mathematics. 
Terms used in this paper

· Paras 24-28: There are significant language implications in the content and proficiency strands.  Acknowledgment of these language implications, and their assessment,  is required in order that they are addressed in the curriculum and are attended to in professional learning for teachers, eg : 
· content: 
Number and algebra (naming pattern and structure) 

Measurement and geometry (providing definitions, properties, justification) Statistics and probability (using language to construct, summarise, represent, interpret and analyse data) 
· proficiency: 
Understanding (conceptual) (naming connections between related concepts, explaining ‘why’ and ‘how’ of mathematics)
Fluency (procedural) (naming procedural steps, recalling factual knowledge and concepts)
Problem Solving (strategic competence) (explaining - choices, interpretation, problem solving; reporting solutions)  
Reasoning strands (adaptive reasoning/logical thought) (using language for analysing, proving, evaluating, explaining, inferring, justifying, and generalising)
· numeracy: 

Communicate mathematically about everyday and vocational needs involving maths (communicating numbers, measures, directions, cost, budgeting; describing properties of shapes, landscapes; using language for problem solving about household needs)

Communicate mathematically as a professional (analyse technical data, justify solutions, represent solutions mathematically) 
Considerations

The student cohort 
A significant consideration for curriculum is understanding of the student cohort. 
The following text can be inserted into the curriculum document: 

More than one quarter of students in Australian schools have a language background other than English. Closer to half of the student population has a cultural background other than a standard Anglo Australian heritage. This curriculum both reflects and utilises this cultural and linguistic diversity.

These students present in many ways in our classrooms. They may be indigenous, refugees, migrants, Pasifika, international students or the dependents of diplomats, business people or international students. They may have been born overseas or born in Australia. They may have just started in Australian schools or have been in Australian schools for many years. They may have attended schools overseas and achieved at high levels in their mother tongue, or they may never have been to school in Australia or overseas. They may have experienced interrupted schooling as a result of war, trauma or dislocation. They will all speak varying amounts of English at home and at varying proficiency levels. They may speak a non-standard form of English at home e.g. Aboriginal English or Singaporean English, or they may speak no English at home. They may already be literate in one or more languages, or they may have limited or no literacy skills. 

Each of these variables will influence the learning journey of the student and the ways in which teachers can best help them access the curriculum.

English language considerations 

Common wisdom often suggests that mathematics is the least language-dependent discipline, but recent research has focused on the language challenges of learning math and has shown that students face real difficulties, from a linguistic point of view (Lemke, 2003). 

The role of English language must be included as a consideration. At the very least the maths curriculum must address the commitment stated in the Shaping Paper, that “the national curriculum will ensure that (literacy and numeracy) are used and developed in all learning areas” 

Language is involved in both the process and demonstration of learning and therefore in curriculum success. Attention to the English language demands of maths is an issue of access to the curriculum.  English language considerations for the Australian maths curriculum are relevant for all students and of particular consideration for students for whom Standard Australian English is a second/additional language: 
An additional section on English language considerations needs to be added: 

Language plays a pivotal role in Maths curriculum.  As well as being responsible for teaching about valued understandings and processes of maths, the maths teacher shares the responsibility for teaching the language learning demands of the maths curriculum. 
The language used in maths is different in many ways to language used in other disciplines and therefore needs to be explicitly taught within the context of maths learning. The genres and language  typically valued in the maths curriculum include definition (eg defining a shape), procedure (eg for problem solving), explanation (eg to explain solutions) which require the use of extended noun groups (eg the squares of two consecutive positive even integers)  the use of the conditional (eg if the variable is .then …), passive (eg. the is added to), technical terms including the use of common words which have a specific meaning in a maths context (eg ‘square’ has multiple meanings in the maths context). In addition maths uses symbolic language to make meaning which has its own technical terms (eg bracket). 
Each teacher must teach this language and also the skills and language required to successfully complete classroom tasks which are valued in Australian classrooms e.g. cooperative group work, expressing opinions, asking questions etc. This is best achieved whilst concurrently understanding and incorporating the variety of learning styles and strategies which students bring with them into the classroom.

As the Australian Council of TESOL Associations has previously proposed to the National Curriculum Board, the production of an online curriculum offers exciting opportunities to embed language and professional development in the curriculum document to support the mainstream teacher in meeting these responsibilities. In such a document the phrase “define” can be hyperlinked to a ‘language knowledge for teachers document’. Further links on that page can lead teachers to teaching resources eg for teaching technical terms,  as well as ESL Stages documents to inform teachers whose students are working well below the classroom language level. 

In our feedback we have provided a snapshot of what the language demands of the curriculum are. It is anticipated that in the next stage of curriculum writing these language demands will be explicitly disentangled from each curriculum document, providing mainstream teachers with scaffolded support to understand the language demands the content and processes of their curriculum area make upon the student.  We are very keen to provide our English language expertise across all curriculum areas to support the Maths curriculum writers.

Equity and inclusion
· Para 36: The assumption that “all” students will “experience the full mathematics curriculum until year 9” does not apply to international students and those who enter Australia as migrants, including those with a refugee background.  A suggested rewording “A key first step is to affirm a commitment to ensuring the full mathematics curriculum is available for all students until the end of Year 9.” 
· Para 35: It is agreed that differentiating opportunities to access maths courses is not a sufficient answer to the challenge of raising achievement. However it needs to be understood that if “no barriers to progression in mathematics before the senior secondary years” is to be a reality, some students with disrupted education entering into our schools in upper primary or in the secondary years, may need alternative curriculum options and/or significant support even before the senior secondary years.  In addition, these very students need appropriate curriculum pathways in the senior secondary years so that they can acquire the essential skills for everyday life and vocational purposes. A suggested addition to the end of paragraph 35 “Indeed appropriate curriculum options should be made available to students in the senior secondary years to support students’ to  acquire the necessary skills for everyday living and for vocational purposes” particularly for those who have not experienced the full mathematics curriculum across the years of schooling”   
· Para 37: While ‘being practical’ is an appropriate consideration for engaging students through relevant content, it needs to be understood that this will not mean the same for all students. Being ‘practical’ depends on students’ life experiences. Students who have recently arrived in Australia may not share notions with other students of what is ‘practical’ in the Australian context. They may need experiential activities and everyday language in addition to maths language and skills, in order to develop the social understandings. The notion of ‘relevance’ also relates to allowing for the students’ lived experience, to determine what is “practical”.  A suggested addition to the end of Para 37 “To help make the curriculum more accessible, meaningful content needs to be understood in relation to the lives and experiences of the students in the class including the shared experiences constructed by the teacher.” 
· Acknowledgment of the contribution to mathematics (including the maths formulae, terms and methods of calculation) by individuals and groups of diverse cultural and linguistic backgrounds also supports students engagement in mathematics by contributing to students’ perception of being valued within this curriculum area. A suggested addition to the end of Para 37 “An inclusive approach to recognising the contribution to mathematics by culturally and linguistically diverse groups and individuals can also contribute to the sense of relevance of mathematics” 
Connections to other learning areas 

· Paras 40, 41: In relation to the link between maths and other subjects, the statement that numeracy can be “understood and acquired only with the context of the social, cultural, political, economic and historical practices to which it is integral” has more implications for subject maths than those stated. Most importantly it implies that maths has a responsibility to build understandings of the social, cultural, political, economic and historical practices which underpin the contexts in which maths is applied, drawing on the content of the other subjects. Also the links to subject English are more than just “drawing on the quantitative and spatial information from texts”. The link to subject English needs to also be in relation to the language used to communicate quantitative and spatial information and in relation to literacy, build on understandings about language and texts developed in English to explore the texts used in Maths.  
A suggested addition to the end of Para 41 “A key link to other learning areas is the access it provides to the language needed to interpret mathematical information in specialised fields. In addition English provides understandings about language and texts which can be used by the maths teacher to explore the texts used in Maths.” 
Structure of the curriculum

· Because not all students start their education in Australia and not all students start their formal education at age 5 whatever structure is applied needs to accommodate the necessity to address gaps in students’ learning and draw on the strengths of their previous experience.  “focussed and active experiences“ and the “development of relevant language” required for Stage 1 are also required for all other stages. 

Pedagogy and assessment  

The quality of the teaching, learning and assessment practices is critical for engaging and ensuring inclusion of all students. Quality pedagogy demands understanding of how
· increasing conceptual complexity in mathematics is intertwined with shifts in language use 
· the quality of oral classroom interaction will impact on students’ development of maths proficiencies. 
· multiple meaning systems work together in maths (written and oral language, numbers, symbols, graphs, tables)
“Math symbols, written language, and spoken language typically all work together to build students’ understanding of math. Unlike other subjects, little of math is typically learned by reading explanations in textbooks. Instead, math understanding is constructed in large part as the teacher talks about mathematical expressions using spoken language. The challenge for students is to make the connections between the math symbolic language and the teacher’s oral explanations. In addition, students are challenged by written language that presents math problems in words that are again different from the spoken language of the explanation” (Schleppegrell, 2005)

A suggested additional paragraph in the section
“Quality pedagogy in maths relates to the explicit teaching and the quality of the oral interaction in the classroom, to scaffold students to 
· negotiate oral explanations, symbolic language and worded problems
· acquire the technical language of mathematics 

· participate effectively in problem solving activities” 
14. Additional comments
More than one quarter of students in Australian schools have a language background other than English. Closer to half of the student population has a cultural background other than an Anglo Australian heritage. Thus a national curriculum will necessarily be structured to both reflect and utilise this diversity.

It is important that our efforts to cater to the linguistic diversity aren’t conflated into simply paying attention to ‘literacy’, assuming that doing so will meet the needs of students who speak English as an additional or second language or dialect. Giving these learners access to the new national curriculum requires more than good mainstream literacy teaching.

At the inaugural Ministers of Education Biennial forum in Melbourne, special guest from the UK Sue Hackman told the Ministers, the National Curriculum Board and the other leading educators in the room that the National Literacy Strategy in the UK (of which she is the manager) has not managed to solve the problem of the long tail of underachievement in literacy, and indeed that no educational jurisdiction around the world has, She asked the audience, albeit rhetorically, if anybody had the answer please tell her. 

The answer is, literacy is the wrong lens to be looking through. We start with language and understanding how it works as a system, and then through the lens of context we then see how language differs according to context. This is ‘literacy’. Literacy is specific to each curriculum context and is most effectively taught and learned in context. Each national curriculum document must pay explicit attention to the literacy of its discipline. 

This is Australia’s chance to answer the question that was asked, and to be world leaders. To achieve this, in the first instance, each document must contain a clear statement of the language and cultural diversity of the student population, and the responsibility of all teachers to teach the language and content of their curriculum area through this diversity, rather than in spite of it.

To this end, the Australian Council of TESOL Associations has worked with ESL professionals from around the country who have contributed to the feedback provided in this document. 

We have provided a description of the range of students who have a language background other than English as the research tells us that much of this cohort is less visible to the mainstream teacher. All of these students will have cultural backgrounds which differ from the Anglo Australian norm which, not surprisingly, currently dominates in Australian classrooms. A substantial number will be learning English as an additional or second language or dialect and require sustained systematic attention to their language development (which will include, but must not be limited to, the skills we typically attach to mainstream literacy teaching).

We have reminded the reader of the responsibility the mainstream teacher has to these learners. These students spend, by far, most of their entire school life sitting in mainstream classrooms in front of mainstream teachers. The standardised tests tell us that some of them also spend most of their entire school life sitting in the underachieving tail. These students will only move from that position when all their time in schools is spent in front of teachers who are an active and informed part of the solution – the solution being to teach them Standard Australian English through the linguistic and cultural resources they bring to the classroom.
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