Rationale

At the Australian International School, Middle Years, mathematics is an integral and highly valued component of the curriculum. Students identify and explore mathematics concepts through active investigation of real-life situations involving mathematics. They understand that mathematics can help them to make meaning of their world.

When learning about mathematics, students recognise that there are particular ways of working with concepts in mathematics. Students also recognise that there are particular facts and procedures required for knowing and understanding in mathematics. Students and teachers value mathematics as a way of investigating, thinking, reasoning and relating to real-life situations.

Mathematics is a way of making sense of the world. The mathematics Key Learning Area helps students to know about mathematics, know how to do mathematics, and know when and where to use it. All people need the capacity to make sense of and be critical about numerical information. To achieve this they need a disposition to think and act mathematically, and the confidence and intuition to apply mathematical concepts to explore and solve everyday problems that confront them.

Skills needed for mathematics include mental computation and deep understandings of how numbers work. They also require meta-cognitive/higher order skills such as reflection, analysis, estimation, justification, synthesis and communication skills. These skills are needed to describe each of these in appropriate language and format, and are learned through working mathematically. The ways of working will be used to provide guidance of what students will be expected to do.

At the Australian International School, Middle Years, we encourage learning as an active process, and have designed our mathematics program around the inclusion of interesting, fun and relevant learning experiences that will help students develop a positive disposition towards mathematics.

To meet this aim, our program, planning, teaching and assessment include:

· A range and balance of learning experiences from focused skill development activities through to open-ended investigations and inquiry

· The provision of multiple opportunities for students to explore concepts so they can develop a deep knowledge and understanding

· Planning units and lessons that are relevant and responsive to the needs, interests and capabilities of our students. This is achieved by starting with real world problems ( materials and representations ( language ( symbolic representations and abstract concepts

· An emphasis on challenging problems that promote higher order thinking skills, and the critical analysis of data and issues

· Teaching a range of calculation strategies, such as mental computation (see note below), formal and informal jottings, calculators, computers and written algorithms

· A range and balance of teaching approaches, such as whole class–directed lessons, group/team work and individual work

· An embedded use of ICTs into all classrooms

· ESL perspectives embedded into all classrooms (further detail provided in the term breakdown)

· Explicit teaching of specific mathematics language, diagrams, models and conventions used by mathematicians

· The provision of multiple opportunities for students to confidently, willingly and capably transfer their mathematics learning to a variety of contexts

· Explicit advice to students about expected standards of achievement.

Mental Computation
‘Mental computation is the most common form of computation used in everyday life. It is used for quick calculations and estimations, and to check reasonableness of answers obtained with calculators or other resources. Mental computation is integral to mathematics learning.’ Years 1 to 10 Mathematics Support Materials — http://www.qsa.qld.edu.au/downloads/learning/kla_maths_info_number.pdf
At Pascal State School, mental computation is built into the mathematics curriculum through specification of key strategies for particular years of learning. The teaching of mental computation concentrates on the use of repeated and varied physical and visual number-based activities. The aim is to encourage students to analyse and develop their own conceptual understanding of mathematical operations.

Numeracy 

Mathematics and numeracy are not the same thing.

To be numerate is to use mathematics effectively to meet the general demands of life at home, in paid work, and for participation in community and civic life. In school education, numeracy is a fundamental component of learning … across all areas of the curriculum. It involves the disposition to use, in context, a combination of:

· Underpinning mathematical concepts and skills from across the discipline

· Mathematical thinking and strategies

· General thinking skills 

· Grounded appreciation of context.

(Report of the Numeracy Education Strategy Development Conference, Numeracy = Everyone’s Business [October 1997] adopted by Australian Assoc. of Mathematics Teachers)

Numeracy within the mathematics classroom is identifying the mathematics in a context relevant to the student. The teacher’s role is to provide students with the skills and confidence to use the mathematics they have identified. In applying and using this mathematics, independently and outside the mathematics ‘lesson’, students demonstrate numerate behaviour. In the early phase, numeracy is primarily about teaching children the skills they need to give them confidence in using mathematics — an essential ingredient if students are to be numerate. Teachers should also model this confidence at every opportunity.

It is also essential for classroom teachers to teach mathematics in ways that instil the confidence and attitudes needed to choose and use mathematics outside the mathematics lesson. They do this by creating an environment that encourages risk-taking, doesn’t solely focus on right and wrong answers (tick-cross approaches), and engages students in activities, discussions, explorations and investigations where deep learning is promoted and where children have fun. Where this doesn’t occur, children might know a lot of mathematics — or procedures to ‘get sums right’ — but might not be numerate because they don’t have the confidence to draw on this knowledge when not directed

How Children Learn Mathematics 

To learn mathematics, children must construct concepts and relationships among concepts in their own minds. To do this, children need to explore and investigate, to discuss and justify. A quality teaching program in mathematics has this tenet central to the processes of learning and teaching.

The language of school mathematics by its nature is full of symbols and abstractions. It is critical that the apparent complexities of the discipline do not impede the basic need of children to create and recreate their own meanings. We must provide experiences that allow for students’ concrete interactions with mathematical ideas. This view of learning is termed constructivism. Learning is an internal process — a gradual refinement of ideas, understandings and processes, best nurtured through the provision of meaningful contexts, planned experiences, high-quality resources and a supportive environment. Our acceptance of a constructivist approach to teaching and learning assumes a de-emphasis of the traditional textbook approach to teaching mathematics as the main way for children to learn.

The Middle Years Math’s Classroom 

What does a Middle Years AIS maths classroom look like?

· It has active and engaged learners.

· It has involved and supportive teachers.

· Students are learning independently, in small groups and whole class.

· High-quality resources are in use to support learning.

· Samples of students’ learning and investigation are on display.

· There will be evidence of ICT use in mathematics.

· Students are learning and investigating in different ways.

· There is purposeful discussion and movement.

· There is evidence of higher order thinking being valued through the embedding of the Ways of working.

· The four resources model is used to address the literacy demands of maths.

What does a Middle Years AIS maths classroom sound like?

· Purposeful discussions can be heard between students and between students and teachers.

· Passionate justifications can be heard.

· Insightful, provocative questions are being asked.

· Collaboration and sharing of ideas is valued.

· Clicking dice, snapping blocks, clapping hands.

· Laughter and excited, confident voices.

· Aaaha!

· Words of encouragement, praise and support are common.

What does a Middle Years AIS maths classroom feel like?

· Supportive and SAFE (confidence).

· Valuing different ideas and strategies (collaboration).

· Success is achievable for everyone.

· Maths is FUN and exciting!

· Students take responsibility for their own learning.

· Challenging. Not all solutions come easily.
Assessment and Reporting

At the Australian International, Middle Years, the purpose of assessment is to: 

· Promote, assist and inform programs of teaching and learning 

· Improve student outcomes 

· Provide data that can be communicated to a range of people about the progress and achievements of individual students or groups of students.

Assessment for reporting (of learning)

AIS Middle Years will use a system of continuous assessment to obtain information on student achievement throughout each juncture. The assessment schedule for each juncture will provide opportunities for students to demonstrate their achievement with respect to the four assessable elements — Knowledge and understanding, Thinking and reasoning, Communicating and Reflecting.

The Middle School will:

· Use a range and balance of assessment techniques appropriate to the students’ developmental levels

· Provide multiple opportunities for students to demonstrate what they know and can do in a variety of ways

· Develop quality assessment tasks that are aligned to the Essential Learnings and Standards 

· Ensure decisions about the quality of student work are based on task-specific criteria and standards (teachers will be encouraged not to make judgments about every single dot point in the Essential Learnings)

· Ensure assessment instruments are valid, reliable, authentic and accessible to all students.

In the Middle Years mathematics program, assessment in will consist of more than revision or supervised tests. The assessment schedule will use a variety of assessment techniques, some of which are described below.  

Investigations or Inquiry Task

	Format
	Investigations may be presented as a problem to be solved, a question to be answered, a significant task to be completed or an issue to be explored.

	Conditions
	· Individually and/or in groups

· Prepared in class time and/or in the students’ own time

· Typically in written form, or a combination of written, oral and multimedia forms


Supervised tests

	Format
	Short and extended response items, multiple choice, matching/true/false/classification or practical tasks.

	Conditions
	· Under supervised conditions

· Individual


	Format
	A diary of relevant, significant tasks carried out by the student; documentation of planning, thinking, justifying and evaluating; evidence of decision-making processes.

	Conditions
	· Does not need to be a single document

· May consist of documentation pertaining to major tasks, investigations or learning activities.

	Format
	Group discussions, debates, interview, reports, evaluation presentations, roleplays and demonstrations of practical skills.

	Conditions
	· Individually and/or in groups

· Prepared in class time and/or in the students’ own time

· Length and degree of complexity increases as students move through the school (no more than 5 minutes in Year 9)


 Diaries, journals, learning logs, blogs 

Oral presentations

Peer and self reflections

	Format
	Feedback from small or large group discussions or responses to evaluation questions.

	Conditions
	· Individually and/or in groups

· Prepared in class time and/or in the students’ own time


Reports

	Format
	Extended responses, mathematical investigation/experiment, field activity, project, case study, proposal to a person/company/organisation, feasibility study, posters.

	Conditions
	· Individually and/or in groups

· Prepared in class time and/or in the students’ own time

· Typically in written form, or a combination of written, oral and multimedia forms


Other non-written methods

	Format
	Simple diagrams, sketches, flowcharts, concept maps, digital photographs or videos, making 2D or 3D models, virtual models using computer software.

	Conditions
	· Individually and/or in groups

· Prepared in class time and/or in the students’ own time


Minimum assessment requirements per semester:

· One common supervised test per term

· Two investigations or inquiry tasks (both must be moderated across the year level)

· One of oral presentation, diary, journal, blog or other non-written method
· Anecdotal records 
Assessment for learning
In the Middle Years at AIS, we believe that assessment for learning is invaluable in informing decisions about teaching and learning. Specifically, that assessment for learning:

· is a regular part of our teaching and learning

· requires learning goals to be clearly identified and communicated to our students

· involves ongoing collection of relevant data

· is built on our beliefs about how students learn mathematics

· is enhanced through teacher collaboration.

Also, we believe students should receive regular feedback on how well their knowledge, skills and understanding are developing. Our feedback will enable them to recognise their own strengths and areas for further development in mathematics, and allow us and them to plan the next steps in their learning.

Feedback in our classrooms will take many forms: discussion with the whole class, with groups and individuals; written annotations; modelled responses; and peer and self-reflection. The feedback will:

· Focus on the activity and what is expected

· Be constructive

· Provide meaningful information to students about their learning

· Correct misunderstandings

· Identify and reinforce students’ strengths

· State clearly how students can improve.
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