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1. Executive Summary

The Numeracy Research Project: 5-8+ (Stage 2), or the Middle Years Numeracy Research Project (MYNRP) as it later came to be known, was commissioned by the Victorian Department of Education, Employment and Training (DEET), the Catholic Education Commission of Victoria (CECV) and the Association of Independent Schools of Victoria (AISV) to provide advice which will lead to the development of a co-ordinated and strategic plan for improving the teaching and learning of numeracy in Years 5 to 9. 

This project commenced in September 1999 and was completed by the end of 2000. 

The MYNRP involved the collection of base-line numeracy performance data in November 1999 from a structured sample of year 5 to 9 students from 27 primary schools and 20 secondary schools across Victoria. ‘Rich assessment tasks’ and an extended classroom activity were used to assess both the student’s knowledge of key, underpinning mathematical ideas and their capacity to apply and communicate this knowledge in context. The National Numeracy Benchmarks at Years 5 and 7 were used to select and/or design items. Scoring rubrics were provided to assist teachers evaluate student responses. Data on related school-wide policy initiatives was also collected at this time.

On the basis of this initial data collection, 20 Trial Schools were selected to explore what works in relation to improving numeracy outcomes. School Action plans were developed in terms of the key design elements described in the General Design for a Whole-School approach to School Improvement developed by Hill and Crévola (1997). That is, 

· Beliefs and Understandings;

· Leadership and Coordination;

· School and Classroom Organisation;

· Structured Classroom Teaching Program;

· Standards and Targets;

· Monitoring and Assessment;

· Intervention and Special Assistance;

· Home, School and Community Partnerships; and

· Professional Learning Teams.

Trial Schools were visited by Project personnel and supported through the provision of a small school grant. At the end of 2000, the Action Plans were evaluated by means of a school-wide survey, teacher questionnaires, teacher journals and a repeat administration of a parallel form of the student numeracy performance tasks. Individual interviews were also conducted with a small sample of students identified as ‘at risk’ by their school.

The results and outcomes of the research support the following general conclusions.

· It is possible to measure a complex construct such as numeracy using rich assessment tasks incorporating performance measures of content knowledge and process (general thinking skills and strategies) and teachers-as-assessors at this level. 

· The quality of the item analysis supported the development of an Emergent Numeracy Profile that maps student numeracy performance against a continuum of rich descriptors that can be used to inform subsequent instruction. This is a significant outcome with the potential to make a major contribution to how numeracy is viewed and assessed in the middle years of schooling.

· There is as much difference in student numeracy performance within year levels as there is between Years 5 and 9 students overall. That is, in most Year 5 to 9 classes teachers can and should expect a range of up to 7 school years in numeracy-related performance. Dealing with difference in mainstream classes is a significant issue for teachers and schools in the middle years of schooling. Further work is needed to explore more effective ways for dealing with difference in the middle years. Reframing curriculum expectations to ensure efforts to improve student numeracy performance are appropriately targeted is an important first step.

· There is a significant ‘dip’ in student numeracy performance from Year 6 to Year 7 which students do not appear to recover from until they reach Year 9. This supports the work of the MYRAD project and confirms the need for a quite radical reappraisal of how the transition from primary to secondary school is managed and how learning is organised in the middle years of schooling.

· Teachers and targeted programs make a difference to numeracy outcomes in the middle years of schooling, particularly where they share a common set of beliefs and understandings and are supported by a whole-school approach to planning. Effective professional leadership/coordination at the local level is essential.

· The action planning process based on the design elements of the Hill and Crévola (1997) model for school improvement was effective in supporting Trial Schools improve numeracy outcomes in the middle years of schooling. A Blueprint for Action was prepared on the basis of advice derived from the experience and Action Plans of those schools who made the greatest improvement is student numeracy performance.

· It appears that there is at least as much difference between classes at the same school as there is between schools which suggests that teachers make a difference in another way. That is, opportunity to learn is as much a factor in explaining differences in performance as so-called ability. Providing relevant professional support and differentiating teaching to ensure all students have relatively equal opportunity to learn would appear to offer a better chance of maximising success for all.

· All Trial Schools demonstrated an improvement in student numeracy performance. For 18 of the 20 Trial Schools this difference was statistically significant. In view of this, it is recommended that the action planning process and the materials that support it be published and disseminated in the form of a structured professional development program. This ‘kit’ would include the assessment protocols developed for the study and the Blueprint for Action.

· Improvements in numeracy outcomes were largely achieved as a consequence of a concerted focus on recognised ‘best practice’ in the teaching and learning of mathematics. However, while ‘good’ mathematics teaching is necessary to numeracy improvement, it is not sufficient. Consideration also needs to be given to how learning is organised and supported in the middle years of schooling and how what is expected of schools and students in terms of numeracy-related learning outcomes is represented.  

· A significant number of students in Years 5 to 9 appear to be experiencing difficulty in relation to some aspects of numeracy ranging from key underpinning mathematical concepts, skills and strategies to issues of engagement and communication. Fractions, decimals, multiplicative thinking and the capacity to interpret, apply and communicate what was known in context were among the most common sources of student difficulty. 

· One of the clear implications of the research is that early diagnosis and intervention are critical. To support this, key numeracy-related growth points and the scaffolding needed to help students move from one growth point to the next need to be identified and elaborated as a matter of priority. Teachers also need to be supported to work with these ‘big ideas’, identify poor learning behaviours early on and replace these with more effective learning strategies. 

· Success is a major component in student preparedness to engage with mathematics in the middle years. Teaching approaches and strategies for dealing with difference which maximise opportunity to learn and provide students with the means to access and connect new learning to their prior learning are needed to support more effective practice. While flexible group work within mixed ability classes appears to be a useful approach, further work is needed to identify and elaborate how this might be supported more effectively and efficiently in practice.

· While speaking and listening are key ingredients in building shared meaning for mathematical ideas and texts, quality speaking and listening can only occur where there is sufficient trust, knowledge and confidence to share and work on what is known and how it is known. Above all, where there is sufficient time to focus on meaning as opposed to just ‘doing’. This has important implications for the construction of school mathematics curriculum at this level. It would appear that for too many students and teachers in the middle years there is simply “too much to do and not enough time to do it”. While many students will be able to learn from the experience of doing, this depends on having access to a network of related ideas which inform and are shaped by the doing. Without the linking, connecting ideas and the means to access and elaborate those ideas, the doing becomes a boring, repetitive and unproductive exercise. Teachers and students need time to elaborate and explore ideas. This does not mean a reduction in expectations but a shift in expectations and targets from a large range of relatively disconnected ideas to a very much smaller, far more connected set of ‘big ideas’ supported by descriptions of the sort of conversations that teachers might be expected to have with students if they understood those ideas.

· Attempting to meet unrealistic curriculum expectations places teachers and students at odds with each other. The ‘crowded curriculum’ syndrome provides little space for connecting, generalising and conjecturing, and the primary focus on ‘doing’, as opposed to inquiry tends to generate passive learning and poor learning habits. A strong implication of this research is that serious consideration needs to be given both to the nature and degree of content specificity that is provided in mathematics curriculum framework documents. A focus on the ‘big ideas’ and the scaffolding needed to acquire and use those ideas with confidence is needed as a matter of urgency. Consideration also needs to be given to how the curriculum in general is framed at this level with a particular focus on the relationships and possibilities for learning that exist in cross-curriculum approaches to teaching and learning.

It is clear from the work undertaken in relation to this project that there is an urgent need to identify, describe and resource more effective ways of supporting teaching and learning in the middle years of schooling. The work of the Middle Years Research and Development project is clearly important here but further work is needed to help break down the curriculum ghettos which inhibit more effective structures and organisations for learning at this level. Structured professional development programs to support and enhance the work of teaching school mathematics at this level are a logical first step in improving numeracy outcomes. However, sustained and on-going improvement will also require a serious review of how school mathematics is represented and positioned within the context of teaching and learning at this level. 
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