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Executive summary
This research was designed to identify models of best practice that could be adapted by the New South Wales Department of Education and Communities, Western Sydney Region, learning communities and individual educational leaders. The purpose was to identify ways leaders in schools can encourage students to pursue science, technology, engineering and mathematic (STEM) courses at school and beyond, creating future learners and encouraging the mapping of innovation. 

With the introduction of a new Australian curriculum and the National Partnerships on Improving Teacher Quality, leaders in Australian schools are challenged to not only achieve an appropriate content breadth within the curriculum but to ensure student engagement. It was important to research, how New South Wales could lever change and better support teachers to inspire pupils by providing them with more exciting, intellectually stimulating and relevant STEM education.

Literature related to school leadership and STEM education was reviewed and educational systems in South Australia, the Australian Capital Territory, Ireland and England examined focussing on structural changes, pedagogy and leadership. 

The research findings showed that overseas models imply the need for:

· effective leadership with structured implementation and staff professional learning teams

· enhanced teacher training and professional up-skilling with formal recognition of teaching skills 

· changes in teaching practice including hands-on learning, real world experiences, interdisciplinary approaches and learning community linkages
· coordinated and centralised resource development and support 

· future learners that encourage and map innovation and identify appropriate accessible community resources. 

Leadership in STEM learning is about setting directions, influencing thinking and practice and developing a supportive environment where teachers are able to be both learners and leaders. It is a cultural change that will challenge the beliefs, knowledge and skills of many teachers. Leaders will need to facilitate teachers working with their peers, lead partnership clusters between primary and secondary schools and link schools with business and other agencies within the community. 
It will also require a more interdisciplinary approach to teaching while still addressing a very content driven new Australian curriculum. Leaders will need to jointly explore the best available educational research and teaching frameworks and provide the opportunity for teachers to engage in collaborative professional development to actively explore new teaching ideas.

Leaders will also need to ensure the development of a whole school STEM policy and action plan that caters for future learners and encourages and maps innovation. It will also be important for leaders to encourage teachers to use STEM learning opportunities in real world situations that are both appropriate to their community yet encourage and challenge students to look at regional, national and global contexts.

1. Overview of research study

This work was produced by Paul Erickson, the recipient of the Western Sydney Region Leadership Fellowship 2009–2010, awarded by the then New South Wales Department of Education and Communities, Deputy Director-General, Schools.

The research was designed to analyse secondary data and primary research in South Australia, the Australian Capital Territory, Ireland and England to identify models of best practice that could be adapted by the New South Wales Department of Education and Communities, Western Sydney Region, learning communities and individual educational leaders. 
The purpose was to identify ways leaders can encourage students to pursue science, technology, engineering and mathematic (STEM) courses at school and beyond creating future learners and encouraging the mapping of innovation. 

2. Background information

Why do we need to change? What are the catalysts?

The future will be characterised by rapid change, thus education and especially STEM education will need to help our students to be able to adapt to a dynamic environment filled with uncertainty. One simple example is in the electronic media with a rapid movement from television to digital video discs, or gaming platforms to social online networking. Such technology is constantly redefining the environment in which young minds develop, which in turn changes the way infants, young children, teens and the new generation of adults think, behave and learn. As a result, our education structures need to cater for the current primary cohort, the Z generation, giving them the knowledge and skills to remain future learners.

With the introduction of a new Australian curriculum and the National Partnerships on Improving Teacher Quality, Australian schools face a challenge to ensure that not only appropriate content breadth is achieved, but that student engagement is addressed.

The Trends in International Mathematics and Science Study which is carried out on a four year cycle with Year 4 and Year 8 students, identified weaknesses in Australian students’ outcomes that warrant educational consideration (See Appendix 1). The results typify the long held concerns about the declining levels of achievements in the STEM areas, the decreasing percentage of Australian students who elect to study STEM subjects in the senior years and the level of engagement in the middle years. 

The Victorian Council of School Organisations Inc, an independent, democratic organisation of over 500 affiliated Victorian school councils, emphasises the importance of socio economic background to students in this selection. ‘Students from low socio economic background can be six to eight time less likely than students from higher socio economic background to enrol in specialist courses.’ This is a significant factor as staffing of many lower socio economic and remote areas are difficult. Keating (2009) states that small urban schools, and many rural schools, face major diseconomies of scale and restricted curriculum, especially in the technology and science areas. Parental influence is also critical to STEM learning. Studies demonstrate that high achieving students in STEM subjects are particularly influenced by the career aspirations and achievements of their parents. This again reinforces the role of the teacher and importance of STEM education in low socio-economic areas.

The Victorian Council of School Organisations Inc Education Revolution report identifies the perception by many educators, and students, that science and scientific subjects are solely for academics where in reality systematically linked they offer the opportunity to be a balance of academic with vocational, practical and skills based. There is also a reported disinclination among primary teachers to teach science, exacerbated by primary teachers’ relatively low level of interest and academic attainment in sciences and mathematics.

In the School to Work Mathematics and Science Innovation Project the majority of students reported that the learning of science is very much teacher led with students reporting little opportunity to be involved in the process. Many questioned the relevance of science and had little or no awareness of the range of jobs in STEM related businesses. 

The National Research Council indicates that the acronym STEM is a relatively recent innovation which might lead to the conclusion that the four related subjects represent a well connected system of learning. However, in reality STEM subjects in most schools are taught with little or no connection between them. While in schools they are taught to a student either at different times or by a different teacher, in the real world of research and technology development, scientists, engineers and business managers work together in teams to solve problems. 

As Professor Martin Henry of Dublin City University and co-chair of the Institute of Physics in Ireland stated “We need more scientists to make a better world for all”.

3. Key research questions
1. What levels and aspects of educational leadership and educational structures have been developed in the English and Irish educational systems to build and sustain success in the implementation of STEM curriculum?

2. What school community partnerships and learning community structures have been developed in the English and Irish educational systems to build and sustain success in the implementation of STEM curriculum?

3. What aspects of the English and Irish education systems could be adapted to enhance the implemented of the new Australian Curriculum and educational partnerships?

4. How best to build equality (between schools), quality and participation in STEM learning?

5. How best to develop co-supporting learning communities planned around STEM learning?

6. How do we create future learners?

7. How can we encourage and map innovation?

4. Research methodology

a) Review of literature on school leadership.
b) Interviews at educational institutions in South Australia, Canberra, Ireland and England (See Appendix 2).

5. Findings and recommendations
5.1
System wide structures:

Factors for consideration in support of STEM implementation
Comments by educators and primary research in Ireland and England would suggest the need to create a culture or climate within the Department of Education and Communities in New South Wales where both educators and the community recognise the relevance and importance of STEM subjects. In the United Kingdom the Department for Children, Schools and Families initiated a cross-secular development of an independent body to negotiate and establish business/educational links. In Ireland the Department of Enterprise Trade and Employment, the Department of Education and Communities and universities established a National Integrated Awareness Program called Innovation Ireland as a blueprint for the future of STEM. 
Paul Sheridan the manager of the STEPS Ireland program emphasised that their focus was to make engineering, mathematics and sciences relevant to everyday life. ‘This is all about Contextual Learning and to be truly effective required political support’, in their case the Minister for Science and Innovation. He also cited the Dutch model where Jet-Net has been introduced as a Netherlands government and industry joint funding of the Young Technology Network. This program has its own government funded administrator and staff. In both England and Ireland this approach has been institutionalised within their educational structures resulting in the formation of many private trusts and cross department government instrumentalities to support the national initiative. Such a body is Engineer Ireland and its STEP to Engineering program (See Appendix 3).
Within Australia this centralised approach was briefly addressed to some extent with the Australian School Innovation in Science, Technology and Mathematics (ASISTM) project funded by the Commonwealth Government through the Department of Science and Technology. 

For the Sydney West Region a centralised STEM structure could be developed through the current University of Western Sydney Schools Management Project or Strategic Education Research Program that already have Department of Education and Communities Western Sydney representation at regional director, school director and principal level. The formation of regional based STEM centre could include the role of the current industry partnership, Business Education and Community Alliance (Western Sydney Region: Schools Industry Partnerships and BREED Community Partnership) as one organised body has a greater credibility.

As with such centres in England (a National Science Centre and nine regional centres) and Ireland, a Regional STEM centre in Western Sydney could identify and map innovative best-practice, deliver evidence based professional learning and develop resources (written and on line). Again as with England and Ireland the centre could include an interactive web site where teachers and students can log innovative initiatives that are vetted by the centre and if deemed appropriate placed on the web.

Both England and Ireland used STEM ambassadors (trained volunteers or contact experts) who visit schools, give talks, run workshops, and act as classroom ‘expert’ assistance to support teachers. Such a program in Australian schools could include the largely underutilised pool of retired Departmental employees and business personnel.
Recommendation 1: 
That a structured climate of change be created. This includes the formation of regional based STEM centres for industry linkages, resource development, coordination and training. These could include the role of the current industry partnerships with volunteers, past executive, teachers and industry personnel becoming STEM ambassadors.
M Langley of the National Science Learning Centre in York stated , ‘groups of schools and local authorities getting together for local events engage students in exciting practical science making relevant links to real life contexts.’ The Centre ‘offers full day workshop programs such as The Getting Practical Project, Assessing Pupil Progress through Practical Science and Surely That’s Banned. These are facilitated by university lecturers and people like Bryon Gore a self-styled stunt scientist who not only look at current research but demonstrate exciting activities for the classroom.’

Besides creating infrastructure, changing teacher’s pedagogy involves time and opportunity for teachers to be challenged in relation to what constitutes best practice. Centralised government and non government funded STEM specific specialised facilities would stimulate and enhance the professional development needed in an aging, limited technology trained teaching workforce. These could be customised STEM short courses that enable teacher to extend their qualification. The centres, preferably based as a result of university or Technical and Further Education linkages, could also act as resourcing centres proving modular STEM resource loan kits to support teachers and thus reduce cost base for individual schools.

Research by John Haslam from the Institute of Effective Learning found that in the English system ‘training needs to be direct and practical and that train the trainer models did not work’. Stephanie O’Neill, Project Manager (Secondary) of the Discovery Science and Engineering Program, identified similar strategies to Haslam, as Irish educators have found that isolated spot training was not effective and needed to be whole school, team or cluster based to ensure effective ongoing change. J Haslam also emphasised that ‘schools trust other schools’ and that co-construction provided effective outcomes.

In both England and Ireland the focus is on ensuring beginning teachers commence their careers with relevant skills sets. In Australia this might require a re think of current teaching courses and approvals including a minimum amount of science training in primary teacher education. The Council of Australian Governments in its National Partnership Agreement on Improving Teacher Quality stresses the need for a national accreditation of pre-service teacher education courses. To ensure success in STEM these could include a hands-on science component as required at the National Science Centre, York. This would involve joint engagement with higher education providers to improve teacher quality and as recommended should include entry testing (National Partnership Agreement Schedule B) for new teachers. The Federal Government has allocated extensive financial support for reform with New South Wales to receive its allocation over five years.

Recommendation 2:

That teacher training programs, teacher induction and STEM professional learning is enhanced. The Department of Education and Communities could consider mandating that educational training institutions include in primary training at least one unit of inquiry learning/scientific methodology to prepare teachers with appropriate pedagogy for the Australian Curriculum.

In England STEM Online Directories have been created in direct response to teachers needs. They comprise a mapping of schemes and activities provided by organisations from across the United Kingdom that aim to enhance and enrich the curriculum. These schemes are usually based around events or experiences that cannot be delivered with standard school contacts and resources. Each activity is linked to the curriculum so that the impact of the experiences and outcomes can be sustained.

Recommendation 3:

That a STEM specific District coordinator/Regional team be appointed to support STEM learning, with learning located as close as possible to work sites preferable with immediate application to practice. This should be reinforced by centrally developed STEM directories.

5.2
Pedagogy: 

Recommendations for consideration in effective STEM teaching and learning:

Research and recommendation from English and Irish educational representatives indicated that as individual leaders and as a system we need to:

· Harness the natural curiosity, enthusiasm and energy of middle school students, a stage that many students disengage from their learning. To achieve this, scope and sequencing of both content and teaching methodology must be addressed. 

· Engage students in science and other STEM subjects requiring a shift in how it is taught. This is a move from scientific content and scientific literacy towards the processes and skills of science and other STEM subjects. This is a focus on open investigation rather than the traditional recipe driven predictable experiments that prevail in many schools. Studies indicate that teachers also enjoyed the opportunity to engage in real science enhancing their own knowledge of the developments that have occurred since the completion of their initial training. Students appreciated staff trying new and innovative strategies enhancing their enthusiasm for what they were experiencing at school.

· Incorporate practical, hands on, contextual learning experiences. An immediate impact from greater student engagement is a reduction in behaviour issues experienced within the classroom setting.

· Teach STEM as an interdisciplinary approach. In most schools STEM subjects are taught to a student as being different and discreet where in the real world of research and technology development, scientists, engineers and business managers work together in teams to solve problems.

· Provide students with access to experts and opportunities to experience real world science. That these experience need to be embedded formally in the curriculum so that links will not be lost from year to year or with changes in staff.

· Focus on showing, not telling students how to use STEM skills to solve everyday problems. In England Project Based Learning was found to be very effective (See Appendix 4).

· Use contexts that are meaningful to the particular group (geographic location, local businesses) of students. When student experience STEM subjects in a way that is more meaningful to them they are more likely to see themselves having a future in science and technology.

· Develop the skills needed for teachers to prepare educational experiences related their students needs rather than simply purchasing a commercial package such as the Primary Connection program.

5.3
Leadership
Schools experience a range of diversity in many areas including the expertise and experience of the teaching staff, the availability of resources, the social context of the school, the expectations and aspirations of students and their parents, and the level of community engagement.

An important finding emerging from the research is that leaders need to be able to lead and currently the relationship between school leadership and student learning is mostly indirect (Hopkins 2008). Many school leaders simply are bogged down in school management.
In England this has been addressed through the release of educational leaders focussing on the precept that collaboration can contribute to make ‘every school a good school’. For this the education system have developed System Leaders, those principals willing to contribute to, care about and work for the success of other schools and communities as well as their own. Different approaches have been promoted to this end (See Appendix 5).

Recommendation 4:
That the Department of Education and Communities recognise the need for para-professional staffing/bursars/administrative assistants. This will to release educational leaders to address the key factors of learning rather than site administration.
Another significant finding in both England and Ireland is that collaboration within teams rather than individual train-the-trainer and “expert visits” had greater long term effectiveness in relation to flexibility and sustainability. The greater the number of teachers involved the more likely the change will be sustainable. A critic mass for collaboration, support and a forum for sharing ideas and issues are necessary in any change. However, teachers are also on a learning continuum and need access to relevant expertise with the realisation that this will vary from teacher to teacher depending on their previous STEM and pedagogical experiences, aptitude and interest.

Recommendation 5:

That professional development focus on a team/whole faculty/grade/year training rather than the current widely used train-the-trainer model.

From the English and Irish models of leadership, experience showed that:
· Expensive resources were not necessary for engagement in inquiry/hands-on STEM learning. However, leaders had to ensure adequate resourcing and facilities development for STEM education. This resourcing needed the support of the wider community such as the range of programs run by the Royal Academy of Engineer both in England and Ireland (Refer Appendix 7).

· Effective change required appropriate documentation including an action plan that detailed strategies, resourcing and linkages within a timeframe.

· Schools needed a core group of teachers focused on STEM development preferably led by an identified and supported (time and reward) STEM coordinator. Though curriculum development within a school (especially with changes such as the Australian Curriculum) has many conflicting demands in terms of time and resources it is preferable if teachers can have a specific singular focus as a means of increasing effectiveness. This reinforces, especially in smaller schools, the need to work as learning communities to allow this specialisation. 

· Regular meetings of staff who were involved in STEM education were required to facilitate communication and sharing of ideas and the senior executive needed to support and endorse teachers’ actions. Teachers need to feel ownership of change.

· Establishing partnerships is central to change and should include other schools, industry, higher education and expertise within the local parent body and community. 

· School leaders do not necessarily need to take the leadership role in the introduction of STEM but needed to demonstrate enthusiasm and take part in and support continuous learning. However the formal leader must ensure that delegation is not just distributed leadership (put more influence in the hands of people with expertise) but also developmental leadership providing opportunity for people to develop knowledge and skills associated with leadership practice. As educators we recognise that effective school leadership may not reside exclusively in formal positions but may instead be distributed across a number of individuals in the school. Principals, deputy and assistant principals, head teachers, leadership teams, school governing boards and other school-level professional personnel can all make major contributions as leaders to the goal of learning-centred schooling. The precise distribution of these leadership contributions can vary depending on factors such as governance and management structure, levels of autonomy and accountability, school size and complexity and levels of student performance.

Some schools in England are experimenting with different ways to engage teachers as leaders. For example, Middle Teachers are functioning as department heads, Learning Managers are responsible for analysing performance data and developing focused interventions and Assistant Head Teachers are rotating on and off the senior leadership team. In England STEM leaders have been appointed as a position within primary schools with salary bonus of 2,250 pounds per year for a teacher learning responsibility or in smaller schools release from face to face.

Recommendation 6: 
That a new staffing classification be established to lead STEM programs within schools. Reward reform (Australian National Partnership Agreement Schedule B) for higher qualified teachers.

Leaders, regardless of role, should be working on the improvement of institutional practice and performance. Effective leaders require currency in educational knowledge. In England, The National Professional Qualification for Headship is the mandatory qualification for headship (See Appendix 8).

It is important that educational leaders have the opportunity to work and share with their peers. Networks have become an informal way of developing principals and leadership teams. In Australia, England and Ireland virtual networks have developed as a way for principals to share practice. Other examples are of a more personal nature. In Ireland where many school leaders are interested in different kinds of learning networks, ‘critical friends’ were initiated by a handful of school leaders who work together and seek new knowledge to improve the quality of their schools.

Recommendation 7: 
That the Department of Education and Communities encourage leadership support, networking and critical friends. 

6. Implications for the practice of leadership within schools

· Leadership in STEM learning is about setting directions, influencing thinking and practice and helping to develop a supportive environment where teachers have the opportunity to be both learners and leaders. It is a cultural change that will challenge the beliefs, knowledge and skills of many teachers.

· It will require greater focus on community partnerships at all levels of schooling. Leaders need to facilitate the working with peers and lead partnership clustering, primary/secondary and schools with agencies of the wider community.

· It will require a more interdisciplinary approach to teaching while still addressing a very content/year driven new Australian curriculum.

· It requires promotion and participation in teacher’s professional learning with the required change in pedagogy. Leaders need to jointly explore the best available educational research and teaching frameworks and provide the opportunity to engage in collaborative professional development to actively explore new teaching ideas.

· STEM implementation will require strategic resourcing to develop hands on/inquiry based elements. Leaders will need to encourage teachers to use STEM learning opportunities in real world situations that are both appropriate to their community yet encourage and challenge students to look at regional, national and global contexts.

· Leaders need to ensure the development of a whole school STEM policy and action plan.

· Leaders need to provide access to technology (both within school and wider community) to enhance collective expression, inquiry, experience and interpretation allowing students to develop new learning preferences and strengths.
7. Summary of recommendations 
1. That a structured climate of change be created. This includes the formation of regional based STEM centres for industry linkages, resource development, coordination and training. These could include the role of the current industry partnerships with volunteers, past executive, teachers and industry personnel becoming STEM ambassadors.

2. That teacher training programs, teacher induction and STEM professional learning be enhanced. The Department of Education and Communities could consider mandating that educational training institutions include in primary training at least one unit of inquiry learning/scientific methodology to prepare teachers with appropriate pedagogy for the Australian curriculum.

3. That a STEM specific District coordinator/Regional team be appointed to support STEM learning, with learning located as close as possible to work sites preferable with immediate application to practice. This should be reinforced by centrally developed STEM directories.

4. That the Department of Education and Communities recognises the need for para-professional staffing/bursars/administrative assistants. This would release educational leaders to address the key factors of learning rather than site administration.

5. That professional development focus on a team/whole faculty/grade/year training rather than the current widely used train the trainer model.

6. That a new staffing classification be established to lead STEM programs within schools. Reward reform (Australian National Partnership Agreement Schedule B) for higher qualified teachers.

7. That the Department of Education and Communities encourage leadership support, networking and critical friends. 

Glossary
ACER
Australian Council for Educational Research

DCSF 
Department for Children, Schools and Families 


(A department of the United Kingdom government, between 2007 and 2010, responsible for issues affecting people in England up to the age of 19, including child protection and education. The Department was renamed the Department for Education immediately after the General Election, May 2010.)
E Learning
Computer supported collaborative learning
InPrincipal
Internet communicating of New South Wales Department of Education and Communities information to principals and schools
OECD
Organisation for Economic Co-operation and Development, forum of 30 democracies working together to address economic, social and environmental challenges
SES
Socio-economic status
STEM
Science, Technology, Engineering and Mathematics
TIMMS
Trends in Mathematics and Science Studies (national reports)

VICCSO 
An independent, democratic organisation of over 500 affiliated Victorian school councils
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Appendix 1:  Trends in international mathematics and science study findings

The 2007 Trends in International Mathematics and Science Study testing in Year 4 indicated that though Australian students in terms of High International Benchmarks did perform above the international average of 57 (including outcome from countries such as Botswana, Ghana and Indonesia) an achievement at 59 compared poorly with Japan 92, Hong Kong 75, England 67 and United States at 66. A similar outcome can be found in the 2007 Year 8 High International Benchmarks results where Australia at 60 was above the international average of 47 but well below Singapore 79, Japan 68 and England 60. A further concern was Australia’s ranking of performance by Year 8 Intermediate Benchmarks where the international average was 63 with Thailand on 84 but Australia 56. 

Thompson and Buckley in analysis of the 2007 data extrapolated four significant trends. Australian students’ performance ‘tapped into the surface level of content area but struggled when items required a deeper understanding.’ That the high percentage of answers omitted indicated either poor competence or lack of effort related to Science. That ‘gender differences for the rate of correct responses tended to favour boys’ and that ‘where Australian and United States students previously achieved at similar levels, 2003 results, in the Trends in International Mathematics and Science Study 2007 the United States outperformed Australia in almost all items reviewed’.
Appendix 2:  Leadership Fellowship research itinerary
	Date
	Venue
	Research Element

	August 2009

Adelaide
	Department of Education South Australia
	Meeting with Bev Rogers, Curriculum Director, state science policies and staff training

	
	Flinders University,
	Meeting with Martin Westwell, Chair, Science Education in the 21st Century program.

	
	Magill Primary School
	Meeting with Bronwyn Mart, President of South Australian Science Teachers, National Curriculum writing team.

	November 2009

Canberra.
	National Academy of Science
	Analysis of Primary Connections Program

	April 2010

Dublin, Ireland.
	Kildare Place School
	School visit.

	
	Forfas, Ireland’s national advisory body.
	Meeting with Stephanie O’Neill, Discovery Science and Engineering Centre.

	
	Department of Education and Science
	Irish curriculum, staff training.

	
	Marino Institute of Education
	Meeting with Professor Sean Delany, lecturer on professional development.

	
	Engineering Ireland
	Meeting with Paul Sheridan, Manager STEPS to engineering.

	May 2010

Oxford, United Kingdom
	Science Oxford.
	Meeting with Natalie Ford school outreach and STEM enrichment program.

	May 2010

York, United Kingdom
	National Science Learning Centre
	Meeting with Mark Langley, analysis of centre role and staff training.

	
	Institute of Effective Learning
	Meeting with Jonathan Haslam, analysis of educational data and educational research. 

	May 2010

London, United Kingdom
	Royal Academy of Engineers
	Meeting with Matthew Harrison, analysis of UK national science support programs.

	
	National College for Leadership
	Meeting with Jenny Garnett analysis of leadership training programs.

	Date
	Venue
	Research Element

	
	Engineer Development Trust
	Meeting with Dr. Gordon Mizner, analysis of business partnerships and trusts.

	
	Young Engineers
	Meeting with Stuart Ellins, analysis of program.

	May 2010

Sydney
	University of Western Sydney
	Meeting with Anne McLean analysis of School Engagement options.

	
	Schools Industry Partnership
	Meeting with Ian Palmer, analysis of programs.

	
	National Academy of Science
	Analysis of Secondary Science by Doing program 


Appendix 3:  Engineer Ireland

STEP to Engineering Program

This program has a manager (engineer and communication background) and 4 staff all marketing and project management backgrounds. It was set up in 2000 and is 80 per cent funded by the Department of Enterprise Trade and Employment and 20 per cent Department of Education and industry, plus partner companies who provide volunteers. The program focuses on:


Getting industry engagement

Media support

University support (treasure hunts/knowledge)

Engage educational leader/speak at principal conferences.

Skills development


Gender specific courses (engage women in engineering)


Future pipeline (career development)

Kenex – Develop and supply Connect Boxes (hands on engineering kits). 

In 2009 the program held 675 events involving 150 companies and reached over 75,000 students. It caters for primary, secondary, community awareness and engagement and also worked with final year university engineering students who have community outreach as a course requirement.

Such bodies access industry support focussing on corporate social responsibility and personnel development of staff. One such organisation that is world-wide and could be accessed by an Australian trust is the Lloyd’s Register Group that offers grant for world-wide science infrastructure/charity support.

Appendix 4:  Project-Based Learning

· A project or relevant activities that enable students to synthesise knowledge and to individually resolve problems in a curricular context. It is an instructional strategy that presents a problem, which is relevant to the students. Students synthesise and construct knowledge to address the complexity of the problem and develop strategies to direct their own learning.

· Foundation for developing and implementing real solutions for real problems with contemporary technology and applied logic.

· Prepares students to solve problems, be effective team members, enhance communication skills, conduct research, analyse data, and understand real-world impacts.

· Formulate solutions to open ended questions.

· Encourages the use of project specific community mentors. This could be done through “e-buddy” computer linkages.

· Encourage students to create and analyse models using specialised computer software.

· Teachers need to develop the capacity to orchestrate the workings of a science/project based classroom to ensure students can function efficiently, safely and methodically.

Appendix 5:  Leadership

As school leader work mainly outside the classroom, their impact on student learning is largely mediated through other people, events and organisational factors such as teachers, classroom practices and school climate The finding that the relationship between leadership and student learning is mediated through such factors underscores the powerful role of the school leader in helping to create the conditions for effective teaching and learning.

School leaders influence the motivations, capacities and working conditions of teachers who in turn shape classroom practice and student learning. At the primary level, the principal is more often than not the only person in a formal leadership role. Smaller schools also tend to combine all leadership and management functions in a single individual. In many small or primary schools, these functions are conducted by principals teaching full-time or sometimes at a reduced load.

Leadership development needs to be seen as a lifelong learning process or as Dr Shaun Delaney from the Marino Institute of Education in Dublin puts it ‘our CPD’ Continuous Professional Development. The school leadership careers needs to be supported through the different stages in a balanced manner. In the past institutional structures for professional learning were largely driven by either entrenched institutional interest such as break even analysis or certification, or by entrepreneurship that is disconnected from strategic vision or individual community needs.

The first priority should be improving the practice of people in the field, but this needs to recognise and reward human investment. 

The New South Wales Department of Education and Communities does offer pathway development through the Professional Learning and Leadership Learning Development Directorate. The Directorates aims to support the professional learning of school staff at every stage of their career. A Professional Learning Continuum providing a framework for professional programs. The continuum begins with graduate teachers and continues to teacher leaders, school executive, school leaders and senior officers. The structure is based on E Learning allowing Regional differentiation through a computer web Professional Learning Exchange (PLE).

The Directorate offers a series of Online Learning Leadership Programs and some 2 day conferences such as the Principal Preparation Program and induction conferences. In 2010 the Online Learning Leadership Programs take the form of four courses advertised in InPrincipal. The first three, expert decision making, innovation, leadership and thinking, and leading change in schools: emotional dimensions; aim to develop leadership capacity. The fourth program, leading action research, aims to increase participants’ ability to both complete and lead action projects.

In England a more expansive program is offered by a funded non-departmental public body. The purpose built National College for School Leadership (NCSL) was established in 2000 to design programs with input from the educational sector and make them available through regional centres. It is at the heart of national policy initiatives aimed at increasing both the quality and supply of school leaders. The college carries out research, training, policy analysis and advice, educational consultations and formulates strategic initiatives on issues of national priority. The College’s mission is to support the commitment of the English Department for Children, Schools and Families ensuring an adequate supply of school leaders. 

The NCSL has launched a Leadership Development Framework similar to that of the Australian Applied Management Colloquium framework (Refer Appendix 9). The NCSL sets out five stages of school leadership, each with a range of related development opportunities.

1. 
Emergent leadership, when a teacher is beginning to take on management and leadership responsibilities and perhaps forms an aspiration to become a head teacher;

2. 
Established leadership, comprising assistant and deputy heads who are experienced leaders but who do not intend to pursue headship;

3. 
Entry to principalship, including a teacher’s preparation for and induction into an executive position in a school;

4. 
Advanced leadership, the stage at which school leaders mature in their role, look to widen their experience, to refresh themselves and to update their skills;

5. 
Consultant leadership, when an able and experienced leader is ready to put something back into the profession by taking on training, mentoring, or critical friend role.

Both frameworks provide programmes and standards that extend across a leader’s career. Ireland also has a departmental body the Leadership Development for Schools that defines and provide leadership training across the different stages of leadership careers. It comprises a team of school leaders (principals, deputy principals and other teachers) seconded from their schools to the Department of Education and Science for this purpose.

Appendix 6:  Roles of English system leaders
· Developing and leading a successful educational improvement partnership between several schools. These include partnerships on curriculum design including sharing curricular innovation. While many partnerships remain at a collaboration level, some have moved to “harder” more formalised arrangements in the form of (con) federations with joint governance and accountability.

· Acting as a community leader to broker and shape partnerships and/or networks of wider relationships across local communities through multi-agency work. 

· Working as a change agent or expert leader within the system, identifying best classroom practice and transferring it to support improvement in other schools. Principals who with their staff purposely develop exemplary curricula and teaching programs either for particular groups of students or to develop specific learning outcomes in a form that is transferable to other schools and settings.

Appendix 7:  The Royal Academy of Engineering

The Royal Academy of Engineering launched the Shape the Future campaign in 2005 and it is now the banner under which the engineering community has agreed to work together to improve the promotion, delivery and information systems that will provide better coordinated support for engineering and technology in schools and colleges. 
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As part of the campaign a directory of business (industries will to participate in joint projects with schools) and community links had been created. The campaign has also created an Access Fund to make small grants to schools wanting first time involvement in the program. These funds were supplied by participating companies including BP, Bosch, Airbus, Kodak and Tyco Electronics.

As the promotional tool of technology and engineering in schools, Shape the Future is all about maximising impact, creating leverage and bringing coherence to the crowded marketplace. The campaign is now owned by the wider technology and engineering communities and the steering group includes representatives from science education and STEM networks. However we have to engage with more schools that do not have engineering or technology on their radar screens if we are to overturn the dearth of young people who choose engineering as a career.

In line with the Government’s ten year plan for science and engineering, The Royal Academy of Engineering is managing and overseeing the National Engineering Programme (NEP). 

The National Engineering Programme recognises the connection between engineering and society and began in 2005 as the London Engineering Project (LEP), a widening participation project to help strengthen engineering as a strategic subject. 
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Best is The Royal Academy of Engineering’s central initiative in engineering education. Best, which stands for ‘Better engineering, science, technology’, aims to:

As part of its Best Programme, the Academy promotes a number of schemes at pre-university level that encourage young people to consider professional engineering as a career:

· Young Engineers (Best) 7-19 Yrs

A national network of over 1600 science, engineering, electronics and technology clubs in schools and colleges throughout the UK. The extracurricular clubs provide a unique resource that allows students from the age of 7 up to 19, to tap into a learning environment that will help create tomorrow's engineers.

The Trust's courses enable young people to work with experienced professional engineers either on residential courses at universities or in STEM enrichment activities arranged in schools. These courses provide age-appropriate training over a wide range of engineering topics. Students leave with both technical and management skills. A strong interface with industry, education and professional bodies helps to ensure that the courses are properly supported, promoted and developed. The Trust continues to build on these relationships to widen the scope of opportunity available to young people and to strengthen its reputation for developing and delivering courses to a high standard.

· The Engineering Education Scheme (Best) 16-17 Yrs

The scheme enables senior students studying relevant subjects to solve real industrial problems for real companies. A professional engineer from the company liaises with and advises the teams of students and their teachers in solving the problem and producing a report and presentation. Universities support the scheme and provide residential workshops during the course of the projects which last around 6 months. It provides students with hand- on work experience as part of a team exposing them to a variety of engineering projects. The English program focuses the program as a contribution to the Duke of Edinburgh and Crest Awards. 

What is the Engineering Education Scheme in England and Scotland?
 
How does it work?
 

A professional engineer from a link company/organisation works with a team of 4 students and their teacher on a real engineering problem, over a period of 6 months. 

The EES is a prestigious work experience scheme.  Students get in-depth, hands on experience of engineering, design and research at a professional level, and gain experience of problem solving, team working, presentation skills and project management.

The project lasts around 6 months and includes the following special events:

· Company visit to see the project in context 

· Scheme launch 

· Regional university Residential Workshop (RW) 

· Minimum of 3 days at a university or similar venue to utilise the facilities and progress the project 

· Celebration and Assessment Day (CAD) 

Benefits to the Schools and Colleges within the local community
 
· Enhanced industrial enterprise links 

· Raised profile of School/College within local community 

· Improved higher education links 

· Individual teacher professional development and accreditation with the College of Teachers 

· Specific input into the Careers Department 

· Facilitation of all Key Skills requirements 
The scheme provides you with an in-depth experience in science, engineering and technology which will enable you to make an informed decision about your future studies and career.

 

You will work in a team of around four students on a real engineering/scientific problem, the solution to which is important to a local company.  The company will supply an engineer mentor to support the team to apply project management techniques to help find a solution to the problem.

 

The project lasts around 6 months and includes the following special events:

· Company visit to see the project in context 

· Scheme launch 

· University Residential Workshop (RWS).  Minimum of 3 days at a regional university or similar venue to utilise the facilities and progress the project 

· Celebration and Assessment Day (CAD)

During the project phase you will gain experience of problem solving, team working, presentation skills and project management.

 

These are real projects, and on completion, many of the outcomes are implemented by the companies/organisations involved.

 

You will get in-depth, hands on experience of engineering; design and research at a professional level which will help you make an informed decision about your future studies and career.  And it's a lot of fun!

Appendix 8:  National Professional Qualifications for Headship

This is an 18 months course and from April 2009, it is mandatory to hold The National Professional Qualification for Headship (NPQH) in order to apply for a first headship (principal position). The programme is underpinned by the National Standards for Heads and has been designed for passionate, highly motivated people who are focused on becoming and ready to become a credible applicant for a heads position within the next 12-18 months. The NPQH allows trainee principals to create their own flexible personalised development pathways, building on individual development needs. This will ensure that immediately on graduation, individuals are competent and confident to apply for headship. The provision allows trainee heads to:

· further understand their individual strengths and areas for development

· receive one-to-one support from a verified NPQH coach

· access a range of the National College’s leadership and management materials

· engage in peer learning with other aspiring heads

· attend relevant conferences, seminars and master classes

· experience leadership in a different context through a 5-20 day personalised placement.

The centre also offers a 10 month Leading for the Middle with on line tools and face-to-face sessions.

Appendix 9:  Colloquium Framework

The Australian Applied Management Colloquium employs a blended learning methodology based around peer knowledge-sharing, experiential exercises, practical workplace application and reflection. Throughout the program, learning is related back to the day-to-day realities and challenges of each participant. This process is enhanced through participant-generated case studies that unlock the existing skills and experience of participants.

The program alternates between different delivery modes to create a learning environment whereby participants remain engaged and challenged. The three primary delivery modes are intensive residential training, interactive management workshops, and one-to-one coaching.

Prior to the commencement of the program, participants complete a 360° feedback survey on core leadership and management competencies. Findings from the survey facilitate the development of an individual action plan that assists each participant to extract optimal value from the program.

360° SURVEY

In the month preceding the commencement of the program, participants complete a 360° survey on core leadership and management competencies. Findings from the survey facilitate the development of an individual action plan that assists each participant to extract optimal value from the program.

COACHING SESSION

During the first coaching session, participants receive feedback from the 360° survey and draft their individual action plan for the program.

RESIDENTIAL PREPARATION

Prior to the first of two intensive residential sessions, participants prepare case studies based upon on their own workplace experiences. These case studies are utilised during the residential workshops, helping participants to ground the learning experience within the context of their own workplace.

RESIDENTIAL WORKSHOPS (3 days)

Day one focuses on the dynamics of effective leadership and management. Participants identify areas of opportunity to align their current and desired levels of capability as managers.

· Core Leadership and Management Competencies

Participants explore what it takes to be an effective leader and manager. A strengths-based approach provides a dynamic platform for participants to achieve greater insight into their own leadership and managerial competencies. Participants identify ways that strengths can be leveraged and areas for development addressed.

· Authenticity, Leadership and Management

Participants are introduced to a values-based leadership framework as they take a deep dive into the relationship between authenticity and effective leadership. This module explores the importance of building a sustainable management style upon solid foundations. Participants consider how to effectively synthesise their personal values with their organisation’s to build a value-based culture. Day two commences the process of developing core leadership and managerial competencies.

· Team Dynamics

The Team Dynamics module builds on the previous day as participants explore the practical implications of managing diverse and challenging teams. Participants examine the qualities shared by high-performing teams and identify effective strategies to foster cultures that support optimal teamwork.

· Driving Performance

The Driving Performance module looks at what it takes to maximise one’s own performance, to create a high-performing team, and to foster a team ethos in which high performance is the norm.

This module also covers techniques involved in coaching others and building individual capability.

Day three continues the process of developing core competencies.

· Leadership, Presence and Influence

This module focuses on practical ways to influence at different levels - interpersonal, team and organisational. Participants will explore a range of tactics in theory before applying them at a practical level to their own situation at work.

· Personal Vision and Brand

The Personal Vision and Brand module assists participants to articulate their own vision for themselves as a manager and leader. A candid presentation from an accomplished leader encourages participants to build a brand for themselves. The module concludes with participants committing to specific steps that they will take to extend their leadership development prior to the subsequent coaching session.

COACHING SESSION

The coaching session ensures participants integrate their learning and skills from the residential program back into their everyday life at work and addresses any key challenges they face in the implementation of their plans.

MANAGEMENT WORKSHOP (1 day)

Managerial Communications Competencies

This Management Communications module commences with an exploration of one’s own preferred style of communicating and the impact of one’s style on others. This full day workshop focuses on effective communication at interpersonal, team and organisational levels.

COACHING SESSION

The week 13 coaching session focuses on how the participant is progressing in relation to their individual action plan.

MANAGEMENT WORKSHOP (1 day)

Change Management

Themes include change in oneself (building adaptability and flexibility), strategic change management, operational change, and overcoming resistance to change. At this workshop participants will also commence a project that needs to be completed prior to the next residential workshop.

RESIDENTIAL WORKSHOPS (2 days)

Day One: Strategic Problem Solving

The day involves participants working on scenario-based case studies, using a strategic problem-solving framework. Through this they will develop skills in strategic problem analysis and decision-making, taking into consideration the impact of the scenario on individuals, teams and the organisation. They will also present their project during this session.

Day Two: Management in Times of Crisis

At the Management in Times of Crisis workshop, a presentation from a highly regarded executive will set the scene for an interactive debate around change and its impacts. In light of the current economic and environmental challenges, the Management in Times of Crisis workshop is an opportunity for participants to explore their own approach to change and pressure, and how it impacts others. Recent real-life examples of strong leadership under difficult circumstances are also reviewed.

COACHING SESSION (week 20)

This session wraps up the program, providing an opportunity to reflect, celebrate, and firmly focus on areas for ongoing improvement.
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