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Executive summary 
Numeracy is fundamental to learning across all key learning areas. The development of numeracy skills provides a crucial foundation to enhance future learning. Numeracy education has entered a phase of significant development resulting in a wide variety of programs and initiatives designed to strengthen the improvement of numeracy outcomes in schools. 
This research explores the implications for leadership in improving and sustaining numeracy outcomes. The research considers the leadership behaviours that Principals demonstrate to improve outcomes in numeracy. The focus of the research would be to assess how school leaders manage professional learning programs in their school to ensure the improvement and sustaining of educational outcomes. It looks at the role of the Principal in leading and managing a significant change in teaching and learning. The research supported the vital role of the Principal in educational leadership by supporting staff in the implementation of varied teaching and learning strategies which take into account the learning styles and needs of students as well as the evaluation of teaching and learning programs including the assessment of student outcomes.
The findings of this study reinforce the importance of the attributes to be found in all domains of the New South Wales School Leadership Capability Framework. School leaders need to inform, plan, implement, monitor and evaluate the teaching and learning in numeracy in a wide range of settings. The attributes identified in the inter-personal domain of the New South Wales School Leadership Capability Framework of effective communication; the development of productive relationships and the ability to inspire and motivate others are essential. 
Research drawn from all schools highlights the importance of establishing a school culture built on shared vision, high expectations and shared responsibility for improving numeracy outcomes. Principals need to ensure teachers have access to high quality professional learning and mentorships to build the knowledge and skills to effectively teach numeracy and the capacity to sustain quality teaching practice utilising varied strategies to cater for differing learning styles.
1.
Overview of the research study

This work was produced by Kerry Moore, a recipient of the Hunter/Central Coast Region Leadership Fellowship 2008-2009, awarded by the Deputy Director-General. 
The state numeracy plan recognises the importance of sustained professional learning programs. The focus of the research would be to assess how school leaders manage professional learning programs in their school to ensure that they are improving educational outcomes and then sustaining these improvements. What are the leadership behaviours that Principals demonstrate to improve outcomes in numeracy? 
2.
Background information

This study grew from my passion for the improvement of numeracy outcomes in students. In 2007 my previous school Warnervale Public School won the National Numeracy Award for New South Wales for student improvement in numeracy outcomes. This research led to an understanding of common factors that are contributing to the success and how Principals are leading the learning and a desire to research how schools from different settings had improved numeracy outcomes for students. 
3.
Key research questions 
How have the leadership behaviours of Principals improved outcomes in schools?

How have schools improved student outcomes and what role has been played by:

· principal

· executive

· class teachers

· parents

· students

· support personnel?
What makes an effective professional learning program?

How do school leaders ensure the appropriate amount of time is devoted to quality numeracy learning experiences? 

What programs are making a difference to learning and engagement in mathematics?

How to share data across a network of schools from preschool–Kindergarten and middle year transitions?
4.
Research methodology

The study incorporated visits to Western Australian Primary and Secondary schools to investigate schools that have significantly improved numeracy results utilising the Getting It Right Strategy by focussing strongly on high quality professional learning. Schools were identified by the Principal Education Officer, Numeracy Kindergarten–10 Western Australia Department of Education and Training. The study also included New South Wales schools that have demonstrated significantly improved student outcomes in numeracy identified by the Chief Education Officer Mathematics Kindergarten–12 New South Wales Department of Education and Training.
The research centred on visits to four primary and one secondary school in Western Australia and six primary schools in New South Wales. The research was undertaken in March and May 2009. 

In most schools my visit involved meetings with the principal, interviews with key players in numeracy programs, visits to the classrooms and discussions with teachers. Discussion in all instances included questions relating to: 
· leadership
· strategic planning and support

· professional learning
· high achievable expectations

· resourcing
· sustainability.
5.
Findings 

5.1 Western Australia
All Principals and Getting it Right Numeracy teachers reported that this strategy is making a significant difference in their schools. All Principals had an explicit knowledge of the program and total commitment to ensuring its success. Schools were identified as high need schools using a combination of systemic quantitative data (Western Australian Literacy and Numeracy Assessment) and school qualitative data. Specialist teacher allocations were made for a two year period. All schools visited were in low socio economic settings with some challenging students. 

The Principals were required to set a two year school improvement target, then track and report progress towards the target. Principals attended a two day induction workshop before the strategy commenced in their school and the special Getting it Right Numeracy teachers participated in seven, three day training workshops spaced across the two years, the first of which occurred before they began in the role. All of these teachers reported that they believed a contributing factor in the success of the strategy was the high quality of in-depth professional learning they received to enable them to train and support their colleagues. They also received ongoing support from a member of the central team through site visits to Principals and Getting it Right Numeracy teachers.
The basic premise of the strategy is that teachers are best equipped to make a difference when they have a:

· deep and thorough understanding of the outcomes students are required to achieve and utilise evidence based data to plan and teach

· significant understanding of where students are “at” in relation to the progress toward achievement of the outcomes

· broad repertoire of relevant teaching strategies from which to select so they can match student needs to student learning experiences.

Principals had to make continual use of data to inform decisions. The Getting it Right Strategy incorporates two pivotal tasks for Principals – target setting and the allocation of Specialist Teacher time within the school. Principals must set a challenging, yet realistic school improvement target which is then endorsed by the District Director. A number of Principals reported the data collected by teachers prior to Getting it Right Numeracy did not properly inform teachers about the progress in relation to the achievement of outcomes. The schools thoroughly dissected their Western Australian Literacy and Numeracy Assessment data in greater detail to detect trends and gaps, and then carried out supplementary assessments to gain a more comprehensive diagnostic picture of student achievement in order to prioritise needs. Schools had a strong sense of ownership in relation to the targets and a clear sense of purpose in their planning to achieve targets.

Specialist Teachers do not work with every teacher in the school. Principals had to make informed decisions on who would get the support using performance data of students in each class. The Getting it Right Numeracy teachers were trained to assist their colleagues use the First Steps diagnostic tools and the Numeracy net to monitor progress. They worked alongside their classroom colleagues to jointly determine student learning and future planning, then to work out appropriate instructional strategies. Specialist teachers use a modelled lesson, observation of colleague lesson with constructive feedback and collaborative planning cyclic rotation. Whilst this model had not been previously utilised in the schools it is now found to be a valuable tool that has developed more efficient and effective teachers. 
The focus on data has proven to provide a rich picture of progress and future needs and an essential tool to support and inform school, class and individual improvements.
5.2 New South Wales Schools

Schools visited included Batemans Bay Public School, Manning Gardens Public School, Auburn Public School, Auburn North Public School and Lidcombe Public School. The schools involved were a combination of schools on the Priority Schools Program and schools with an extremely high Non English Speaking Background or indigenous student population. All schools had demonstrated excellent growth in the achievement of student outcomes and there were many similarities in the strategies used.
The principals of all schools had strong curriculum leadership and were crucial in driving the improvement and supporting continuing change in the teaching of Mathematics in their schools. In some schools the Principal had only been appointed for a short time and in others a key individual working closely with the Principal was the catalyst for change. 

Principals promoted a school culture of high expectations for teachers and students and ensured staff had a shared vision and shared responsibility for improving numeracy learning. Strategic plans included targets for improving numeracy performance and effective plans were implemented to achieve these targets. Principals focussed on using research based practices aligned with their own school and system data collection tools to provide professional learning opportunities for teachers to increase their understanding of practices for effective numeracy teaching. Principals ensured the professional growth of staff through critical reflection about existing practice, analysing their constraints and opportunities for improvement and planning to collaboratively develop a contextually appropriate pedagogy for numeracy. School leaders ensured mathematics had an appropriate and dedicated time frame during the day and mathematics was integrated across all key learning areas.
Principals made informed decisions about the allocation of both human and physical resources to support numeracy concept development and all schools had developed a mentorship team of skilled teachers to provide role modelling and professional learning to support the skill development of teachers. These mentors actively promoted strategies to be embedded into classroom practice. Consistency of teaching styles and teacher judgement enhanced the capacity of schools to sustain and improve numeracy. This was a strong focus area in all schools visited.
Principals highlighted the Quality Teaching Framework with particular emphasis on Intellectual Quality. Mentorship teams worked diligently on the Deep Knowledge aspect of the framework to identify and review students’ prior knowledge as a starting place and then to ensure students were taught in significant, engaging lessons that built the deep understandings. Metalanguage was also an essential feature of lessons to develop deep understanding of key concepts. Quality numeracy lessons included clear discussions on the focus of lessons and a variety of open ended question stems to allow students to reflect on what they had learnt in the lesson. Lessons were designed to utilise lots of hands on resources and a variety of teaching strategies incorporating the explicit teaching component and then differentiating group activities based on students’ levels of understanding with a reflection on what had been learned at the end of each lesson.
The Count Me In Framework and the Learning Framework In Number were used to support teachers in observing the strategies that students were using to solve tasks and then assist them in selecting activities to enable students to progress through the stages of the framework. The learning framework allowed staff to have a clear understanding of not only where students are at, but also the skills they need to develop to reach the next level. Professional dialogue amongst teachers was a key component and became common practice in all schools. Teaching units and assessment tasks were planned and scrutinised to ensure intellectual quality and significance.
Home and school partnerships were another vital component at all schools. Parent meetings were organised to provide information about numeracy programs in the schools and how parents could be involved in supporting numeracy at home. A focus of many schools was in providing parents with relevant mathematical games to play at home to encourage a passion for mathematical learning. Schools reported a significant attitudinal shift from some parents towards mathematics as the students involved their parents in their mathematical learning. A number of schools designed weekly homework tasks that incorporated playing maths games with parents significantly involving parents in their child’s mathematical learning and encouraging dialogue using mathematical metalanguage.
6.
Comments on the implications of the findings for the practice of leadership

The quality of school leadership was a clearly defining factor in the development of a school culture that embraced the importance of quality teaching of mathematics and the need to engage students by differentiating the curriculum. Principals of all schools utilized well developed skills  of effective communication to clearly articulate the need for change within the school. It was evident that the development of productive relationships amongst the Principal and staff underpinned the success of each project as staff trusted and were motivated to reflect on and improve their teaching practice in order to improve student outcomes. All schools had experienced significant growth over a number of years and in many instances this was as a direct result of new leadership. The research reinforces the need for principals to be role models in their passion for learning, be strong in their commitment to school improvement and to develop a shared vision and whole school commitment to numeracy.
The school executive plays a vital role in supporting their teams to implement policies and programs consistently in all classrooms. Teachers need to undertake high quality professional learning to build their capacity to cater for the individual needs of students through consistent and varied assessment, differentiated teaching and learning strategies and opportunities for professional dialogue with their peers. Teachers need to be committed to ensuring numeracy has an important focus in their classroom and has both sufficient dedicated lesson times and is integrated across all areas. Teachers must ensure students understand and can articulate the focus of the lesson and are given ample opportunity through open ended questions to discuss the learning that has occurred in the lesson. Student reflection is a vital component in future learning. Parents need to be informed and involved in their students’ mathematical learning.
Principals reported that the most effective professional learning occurred through mentorship and collaborative planning. This built the capacity of teachers by reflecting on their current practice and working with their colleagues to establish a professional community within the school, facilitating cooperation and sharing ideas and resources. Principals also 
The development of lessons making mathematics, interesting, challenging and fun and linking to life experiences where possible, resulted in concrete understandings. A greater focus of the lessons was on deepening concept understanding and less emphasis was placed on the written tasks and records.
Verbal discussions utilising metalanguage assisted links to abstract learning. Teaching strategies incorporated  a focus on utilising a variety of terminology to ensure students could read, comprehend, transform, process and encode problems.
7.
The recommendations arising from the research study

That the New South Wales Department of Education and Training:
· continue to strengthen the leadership capacity of Principals through professional development to lead numeracy improvements in their schools

· ensure all school management plans include an explicit link between school and system data and the quality teaching framework to develop numeracy targets for school improvement

· provide depth of knowledge of effective programs and interventions to ensure schools are provided with the best available resources for support.

· promote closer collaboration between partner schools to ensure effective transition planning.
That principals:
· establish a school culture built on shared vision, high expectations and shared responsibility for improving numeracy outcomes 
· ensure teachers have access to high quality professional learning and mentorships to build the knowledge and skills to effectively teach numeracy 
· implement a whole school approach to promote effective use of data to inform teaching and learning in numeracy
· ensure resources are allocated strategically to improve numeracy outcomes

· ensure teachers address the identified needs of all students through differentiated class based practice

· support transition programs which promote the development of teaching and learning in numeracy.
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