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Executive summary 
Numeracy skills are just as critical as literacy skills for students and must therefore be given the same level of importance within the curriculum. Numeracy is fundamental to learning across all key learning areas and the development of numeracy skills lays a solid foundation for students and their future learning. Many significant programs and strategies have developed to assist the delivery of numeracy within schools and these programs and strategies will improve student outcomes in this key learning area. 
This research has enhanced the current National Partnership in Numeracy project that Hanwood Public School participated in as part of the Federal Government partnership program. This project has been extremely beneficial to the school as it has validated, built upon and opened up new and wonderful opportunities for the implementation of best practices within the mathematics strand of the curriculum. 

I believe it has allowed me to enhance my role as the lead leader or Principal within the school and helped me to build my leadership capacity by exploring ways to empower my assistant principals or middle managers to deliver a quality whole school curriculum and teacher professional learning. My research has explored the leadership qualities that principals must demonstrate to improve outcomes in numeracy. One of my main aims within the research has been to show how school leaders have managed professional learning programs in their schools to ensure that educational outcomes are improved. 
My conclusions have reinforced the importance of the qualities found in all domains of the New South Wales School Leadership Capability Framework. Principals need to inform, plan, implement, monitor and evaluate the teaching and learning of numeracy in a wide range of settings. The ‘inter-personal domain’ of the Framework which includes effective communication; the development of productive relationships and the ability to inspire and motivate others, is essential for building sustainability within a school setting through empowering all staff members to take a leadership role within the program itself. 
Observations and conclusions gathered from all school leaders have highlighted the importance of establishing a school culture built on shared vision, shared responsibility, quality assessment practices and high expectations for improving numeracy outcomes. Principals and other leaders in the school need to ensure teachers have access to high quality professional learning programs that are linked to the school’s corporate management plan and provide opportunities for teachers to observe quality practice and develop peer mentoring relationships to build the knowledge and skills to effectively teach numeracy.

1.
Overview of the research study

This work was produced by Paul Sweeney, a recipient of the Riverina Region 2010–2011 Leadership Fellowship Mark Everett Award, presented by the New South Wales Department of Education and Communities, Deputy Director-General, Schools. 
The research study aims to identify best practice methods producing high results in the area of mathematics. The study looked at the impact that leadership infrastructure has upon results, implementation and delivery of the curriculum. 

The State Numeracy Plan within the Department’s Office of School’s Plan recognises the importance of sustained professional learning programs. One purpose of the research was to learn how San Diego principals in the United States of America manage Teacher Professional Learning initiatives within their schools to ensure that they are improving educational outcomes and then sustaining these improvements. 
2.
Background information

This study evolved from Hanwood Public School’s involvement in the National Partnerships for Numeracy in particular involvement in the Taking Off With Numeracy (TOWN) program. This program helps teachers to plan for and program for the improvement of numeracy outcomes for students. 
Mathematics had always been an area of interest for the principal. At Hanwood Public School between 2006 and 2011, staff members identified mathematics as a priority in the school’s corporate plan including the need to explore strategies and various methods of teaching and learning to improve results for students.
Hanwood Public School liaised with the Department of Education and Communities, Riverina Regional Mathematical Consultant, Ms Karen Henry who worked extensively with staff to improve and revamp current mathematical thinking and delivery of lessons. The school restructured its scope and sequence and looked at other approved programs such as Count Me In Too and Counting On to help improve student outcomes in mathematics.
3.
Key research questions 
· How can school leader’s best support the implementation of the Kindergarten to Year 6 mathematics syllabus?
· What does best practice look like within a school achieving high results in mathematics?
· What are examples of best practice mathematics programs within American schools?
· What models of best practice works best within smaller primary schools for sustainability?
· How can school teams support the active participation of the entire school community?
· What impact does the implementation of a best practice mathematics programs have on engagement and quality teaching strategies within schools?
4.
Research methodology

The study incorporated visits to San Diego State University; San Diego County Office for Education; and to various elementary schools within the city of San Diego in the United States of America.

At San Diego State University meetings were held with the highly respected Education Faculty members, in particular Dr. Randy Phillip, Dr. Lisa Lamb and Dr. Vicki Jacobs. At the San Diego County Office for Education, meeting were conducted with Mr. Jameson Rienick the District Mathematics Co-ordinator and a number of principals, teachers and students at various elementary schools, 
Information for the research was gathered through:
· structured interviews with the University Professors, school leaders and teachers
· observation of primary schools within San Diego schools where best practices are evident at three levels including universal curriculum, targeted individuals, extension or gifted and talented programs
· discussions with children about learning and engagement.
Most school visits involved meetings with the principal, interviews with teachers or key players in numeracy programs, visits to the classrooms and discussions with students. Discussion in all instances included questions relating to: 

· leadership

· strategic planning and support

· professional learning

· high expectations

· resourcing

· sustainability.
5.
Findings 

In California, the state has endorsed the program ‘EnVision’ which is essentially a teaching and learning program designed by mathematics experts from the San Diego State University and the San Diego County Office for Education. The ‘EnVision’ program is a sequential step-by-step program to assist teachers in making sure that they are teaching all the requirements mandated in the Californian Standards in Mathematics.

All principals and ‘EnVision’ teachers report that this strategy is making a significant difference in their school. Principals state that teachers now have a step-by-step guide, similar to the New South Wales Department of Education and Communities scope and sequence, in ensuring that explicit teaching and learning programs are being delivered and that the Californian standards are being met. 

Schools that have been identified with high needs utilise support personnel in their classrooms similar to the New South Wales Department’s Support Teacher Learning Assistance programs. These teachers have been placed in each school for a two year period in an endeavour to raise the school’s mathematics standards as set by the Californian School’s Education Office.
Principals are required to modify their corporate plan to make mathematics their main priority. The corporate plan is similar to the management plan or improvement plan in New South Wales schools. This plan is explicit in explaining work goals that the school needs to reach; provides strategies within the school setting to achieve these goals and explains how funding is to be spent with an emphasis on teacher professional learning.

In all aspects of the program, Californian schools follow a similar journey to New South Wales requirements. Being on the National Partnerships for Literacy and Numeracy program implementing the Taking Off With Numeracy program within my school setting, this journey is similar to the once we have undertaken.

Principals and key stakeholders within the school must attend a two day workshop initially and be in-serviced on the ‘EnVision’ program. Teachers then have ongoing training and development or chances to have professional dialogue within staff meeting time as well as cluster meetings of schools. These cluster meetings are run by the mathematics coordinator who gathers teachers from his/her district schools at each grade level and designs a needs based in-service depending on the issue or requirement of the ‘EnVision’ program.

As well as these meetings, the mathematics coordinator provides in-school support to these identified schools via site visits, where ongoing professional learning and assistance can be provided. This can be in many forms however in each case it is negotiated by the Principal and the mathematics coordinator. Some forms of support have been for the mathematics coordinator to model lesson; team-teach with teachers; assist with assessment of tasks or assist with knowledge of content being taught. This again is very similar to the support New South Wales schools in the Taking Off With Numeracy program receive in the National Partnerships program.
The main idea for this strategy and/or intervention is that teachers are best equipped or have newly acquired strategies to make a difference when they have a:
· thorough understanding of the standards students are required to achieve and utilise rich assessment tasks to plan and teach or re-reteach
· sound understanding of where each of their students fits on the standards continuum and as a result plan work at their instructional levels 
· knowledge of and can use a variety of teaching strategies to best explain content and thus cater for all learners in their classroom

· forum to be able to discuss with colleagues best ways and methods or practices to assist their own understanding of the content and thus better deliver the objectives of the lessons to students.
School leaders have to continually monitor the program to ensure that data is driving future directions. Goals need to be continually evaluated and possibly modified to ensure continuous improvement. Principals need to monitor the tracking of the ‘EnVision’ program to ensure it will be completed in each given year. They also need to allocate support teacher time within the school even though not all classrooms will get this support. The support is timetabled to the needs of the students to provide them with the opportunity to engage with the curriculum.
This is again similar to New South Wales schools in the Taking Off With Numeracy program where the principal, in conjunction with the leadership team in the school, assigns support or assistance such as the Support Teacher Learning Assistance to the classes that need it the most. The principle here is equity for students to access the curriculum. Principals also have to have their goals, or in our case targets, approved and signed off by the District Director (or in our case School Education Director) and provide evidence via data of the successes or areas for further development.

Teachers however have indicated that the pacing of the ‘EnVision’ program is too demanding. Some have stated that is doesn’t provide enough time for further consolidation and/or remediation if children haven’t quite grasped the concepts. I believe that a level of frustration is evident in some teachers as they believe there is too much to cover through the program as is it a more content based mathematics program rather than a process based program.
As a result, teachers have discreetly indicated that they have on occasions utilised other lesson instructional time to re-visit mathematics concepts taught and not fully understood in the allotted mathematics time on the timetable. 

Californian teachers are similar to New South Wales teachers when they state that they believe that the government put greater pressure on schools to produce improved results in the areas of literacy and numeracy and therefore feel the need to revisit areas in these curriculum areas sometimes to the detriment of other key learning areas.

In schools producing better results, school leaders displayed a high level of curriculum leadership driving improvement and supporting change by supporting their staff along the way. Principals promoted a culture of high expectations for student achievement as well as teacher expectations and ensured the entire staff promoted the shared vision and had equal responsibility for improving numeracy goals within the school.

Corporate plans reflected strong professional development within the school via staff meetings and opportunities to access outside intervention of in-service courses. Principal’s encouraged staff members to attend where possible these opportunities however cannot enforce teachers to attend these in-services out of hours.

California doesn’t have a requirement like New South Wales where teachers need to attend professional learning opportunities with the Institute of Teachers beginning to track professional development opportunities for teachers ensuring that the state has up to date teachers in specific fields directly related to improvement plans in each school. Californian teachers do not have this requirement. Most are dedicated and attend courses because of their own professional drive and commitment to continuous improvement for themselves as well as the students that they teach. It is safe to hypothesise that schools achieving higher results have a culture of continuous improvement within the staff as well as high expectations for themselves and their students.
In discussion with Principals, it was evident that the Californian system doesn’t have a strong model for teacher accountability and therefore some Principal’s alluded to the fact that if they are unfortunate enough to have a sub-standard teacher, there isn’t a lot of systemic support that they can rely upon to assist them in following the school vision.

The only really successful model available to Principals was to continuously observe teachers, to model best practices and to meet with these teachers however most principals indicated that this can be very time consuming. Principal do rely on the expertise of their middle managers and/or experienced expert teachers to initiate change or improvement within their setting however they do not have a formal leadership tool or program to follow. Principals directly mentor these expert teachers or middle managers and thus they then mentor classroom teachers.

In New South Wales schools, we are fortunate to have policies and procedures such as the Teacher Annual Review Scheme (TARS) process to assist principals in ensuring that the shared vision of the school is being implemented with all staff members. This program is a valuable tool when intervention is required.
The Leadership Capabilities Framework and Quality Teaching Frameworks in particular provides guidance for leaders within the school to ensure the shared vision of the school is being addressed, teacher’s skills and capacities are being developed and opportunities provided for leadership experience.
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 advice to parents about supporting numeracy at home. A focus in many schools was 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 homework tasks that incorporated students playing maths games with their parents, significantly involved parents in their child’s mathematical learning and encouraged dialogue using mathematical metalanguage.
6.
Implications for the practice of leadership

School leaders are always going to be pivotal in determining if a program will be successfully implemented into a school. They lead the development of the school culture, bring staff along for the journey and support any program implementation with resourcing both physical and human. They in-service staff to become proficient so as they can appropriately engage their students with the curriculum.
Successful principals also demonstrate well-developed and effective communication skills and have in place in their school settings proven system and structures to enhance communication. This is vital as the principal needs to be able to clearly articulate their vision especially when they are implementing change within the school and curriculum.
Well developed relationships within the staff are crucial if successful change is to take place. The principal must utilise the skills and talents of leading teachers. This underpins the success of the program as staff will feel valued, motivated and as a result, improve their teaching and learning practices and thereby enhance student learning outcomes.
Discussions with identified successful principals indicated that this approach has resulted in schools experiencing significant growth over a period of time. This can not only be attributed to the new program introduced but also to the methodology of the leadership unit implementing the programs. These successful principals showed a strong commitment to school improvement, developed a shared vision with their whole learning community and were excellent role models for the practice of distributive leadership.

Leading or experienced teachers, similar to the New South Wales assistant principals, played a vital role in supporting the implementation of change through the ‘EnVision’ program. They ensured that the delivery of the curriculum into each classroom was consistent and supported teachers along the way with advice, demonstrations of concepts and professional learning opportunities. 

For any change to be truly successful, it needs to be embraced by the teachers. They must undertake a high quality professional learning journey themselves to build their capacity to cater for the individual needs of their students. They must consistently implement the program and undertake valid assessment strategies. 
Teachers then need to apply their knowledge to each child. They need to differentiate the curriculum so they are able to meet the needs of every student no matter where they are on the numeracy learning continuum. Most importantly, teachers must ensure that their students can understand and articulate the focus of the lesson and they must provide students with opportunities to explore their own understanding of the mathematical concepts within the lesson. 

Successful principals reported that the most effective method for teacher professional learning was through mentorship. This gave teachers the opportunity to plan and assess collaboratively and to open up professional discussions about their understanding of the program. It also built the collective capacity of the staff as teachers reflected on their own practice and implemented modifications to their own teaching style.

Through the collaborative planning process, lessons in numeracy and mathematics were developed that were interesting, challenging and fun and related to students’ life experiences where possible. The onus was on making mathematics fun with less emphasis placed on written tasks and this led to students having a deeper understanding of the concepts.
More verbal discussions were used to include the metalanguage of mathematics and this helped students to make links between abstract ideas. Teaching strategies incorporated a focus on using a variety of terminology to ensure that students could read, comprehend, transform, process and encode problems in mathematics.
7.
Recommendations arising from the research study

That the New South Wales Department of Education and Communities:
· continue to ensure funding for successful programs and provide access to quality professional development for teachers
· enable all schools to access numeracy programs that have been proven to be successful such as ‘Taking Off With Numeracy’ so that every school has the opportunity to reflect on their current practice and explore possible strategies for future directions
· ensure all school management plans include explicit links between school and system data to numeracy targets for whole school improvement in mathematics.
That principals:
· be visible in the leadership of change and implement modifications to the infrastructure that allows all stakeholders to actively take part in the change process
· 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 needed to effectively teach numeracy
· implement a whole school approach to promote effective use of data to inform teaching and learning in numeracy
· support teachers through the management plan and the budget to implement programs that promote the development of teaching and learning in numeracy.
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