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I would like to thank the Council for Science and Technology for publishing its report on supporting and developing the profession of science teaching earlier this year.  

Science is a core subject in the National Curriculum, reflecting the importance of both producing future scientists and also ensuring that all young people are confident in engaging with the scientific issues that affect their every day lives.  For our young people to receive the science education that they require, we need teachers that have the finest and most up-to-date tools to do their job.  This means supporting individual teachers, whole schools and the whole profession in a partnership of commitment to inclusive, high quality professional development.  Professional development can take place in a variety of settings and can take many forms.  What matters is that it is of high quality and focused on teaching and learning.  We want to help teachers to share their expertise in and out of the classroom, and to become the learning managers of the future.

The report raises a number of interesting issues which are very much in line with evidence that we have received from other sources.  Many of your recommendations are reflected in policies already in place or under development and others we hope to be able to take forward in the future.  

I would like to thank you for representing the Council at our conference on 1st November 2000, where science teachers were given an opportunity to comment on the findings of the Council’s report and to discuss their needs in relation to continuing professional development.  We were pleased that both the General Teaching Council and the Association for Science Education were closely involved with the conference, as we believe that both of these organisations have the potential to offer substantial support to science teachers’ professional development. 

We are actively considering how to take forward the Council’s recommendations in the light of the discussions at the conference and this paper outlines our thinking to date, under the six headings used in the report.  The report’s recommendations are attached as an annex.

JACQUI SMITH 
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Response from the DfEE - Taking forward the recommendations
1. We would like to thank the Council for Science and Technology for its report on supporting and developing the profession of science teaching, which offers a constructive and timely contribution to our work.  We are actively considering how to take forward the recommendations and this paper outlines our thinking to date, under the six headings used in the Council’s report.  The report’s recommendations are attached as an annex.

General

2. We fully accept the recommendation that teaching should be a learning profession and that it is our responsibility to recognise and deepen the commitment to professional development amongst science teachers.  To achieve this there are a number of existing and developing policies which are outlined below.

Induction for newly qualified teachers

3. We welcome the Council’s attention to the needs of science teachers early in their careers.  The Teaching and Higher Education Act 1998 introduced arrangements to provide all newly qualified teachers with a bridge from initial teacher training to effective professional practice. The induction programme provides well-targeted support in the first year of teaching, which in turn helps them to give of their best to pupils and to make a real and sustained contribution to school improvement and to raising classroom standards. It also provides a foundation for the newly qualified teacher’s (NQT) long-term continuing professional development and career development.

4. The induction period combines an individualised programme of monitoring and support, which provides opportunities for NQTs to develop further their knowledge, skills and achievements in relation to the standards for the award of Qualified Teacher Status, with an assessment of their performance. It takes account of the NQT’s strengths and areas for development as set out in the Career Entry Profile that each NQT brings from initial teacher training to the first teaching post.  

5. The School Teachers Pay and Conditions of Employment document 1999 requires head teachers to ensure that inductees do not teach more than 90% of a normal teaching timetable to allow their induction to take place. 

6. We hope that through the induction process, new teachers will actively contribute to the development of good practice relating to Continuing Professional Development (CPD) in schools and that the Career Entry Profile will provide a framework for identifying development needs throughout their careers.  DfEE, Ofsted and the TTA are all carrying out evaluations into aspects of the induction process.

Strategy for professional development

7. In February 2000 we published a consultation document on professional development.  Our proposals related closely to the Council’s recommendations and, as a starting point, we suggested the following principles:

a. that effective teachers should take ownership and give high priority to professional development, and schools and teachers should for development, supported by the Government;

b. that professional development should be centred on raising standards in the classroom, and therefore take account of objectives to enhance pupil learning, as well as supporting broader professional skills such as working with external partners;

c. that a wide range of development opportunities should be available, to suit different needs;

d. that there should be equality of opportunity for professional development;

e. that teachers should learn on the job and from the best, working alongside other professionals in the classroom;

f. that continuing efforts should be made to look for better ways to use the time and resources available for professional development;

g. that ICT should play a central role to support opportunities for self learning at times and places to suit individuals;

h. that professional development should be high quality, and teachers and schools should be discerning customers;

i. that good planning and evaluation are essential to make the most of professional development;

j. that information should be shared widely about lessons learned and good practice, making the most of the potential of ICT.

8. 90% of respondents to the consultation agreed with these suggested principles and we are now moving forward to develop a coherent strategy for implementation.  This will both build on and draw together existing initiatives and will be developed in consultation with the General Teaching Council.  The strategy will be publicised in early 2001.  

Key stage 3 strategy
9. We recognise the need, highlighted in the Council’s report, for Key Stage 3 science teachers to have the opportunity to broaden and deepen their subject knowledge.  The Key Stage 3 strategy aims to raise standards in science for 11-14 year olds by providing continuing professional development in subject and pedagogical knowledge as well as other areas of development identified within the Council’s report and the recent OFSTED report on Key Stage 3 Science.  School science departments within the pilot will be supported in Key Stage 3 by the provision of high quality materials and a local support structure that will provide guidance and facilitate classroom based activities. The science strand of the strategy will be piloted from the start of 2001, and the pilot will be used to develop the science strand for wider implementation at national level in 2002.

Science Year
10. On 28 June, we announced that Science Year would be launched in September 2001.  It will be targeted at 10-19 year olds and will aim to generate excitement and stimulate creativity about science based learning at all levels while promoting science as fun and relevant to everyday life.  We want the Year to have a sustainable impact and the involvement of science teachers will be vital.  Several of the teachers who attended our conference on 1st November volunteered to form a teachers’ advisory group for the Year.  We will be working with them to determine how the Year can most effectively support teachers as professionals both within Science Year and beyond.  On January 16th we will be holding an Ideas Conference to bring together a wide range of stakeholders to discuss how we can work together to make the Year a success.

Association for Science Education’s certificate of CPD in collaboration with the Open University

11. The Association for Science Education deliver a two year professional development programme which is targeted at science teachers in the first 2-8 years of their career.  The programme is almost entirely school-based with a clear emphasis on meeting the needs of the individual teacher in their own school.  Teachers receive accreditation from the Open University which contributes towards a Masters degree.  This is an excellent model for the delivery of science teachers’ CPD and, as such, reflects the recommendations of your report.  Both the DfEE and the Teacher Training Agency are part funding this programme.

Leadership and accountability for the CPD of science teachers

12. We accept, as recommended by the Council’s report, that we have a direct responsibility for ensuring the delivery of national professional development initiatives such as the Key Stage 3 strategy.  However, we believe that it is more appropriate for school and individual CPD needs to be determined and addressed locally.  The CPD strategy will provide clear guidance for use at a local level.

Investors in People

13. As part of the CPD strategy we are committed to encouraging more schools to become recognised as Investors in People and are both evaluating and tracking the impact of as Investors in People in schools, as recommended by the report.

14. Investors in People can help schools to ensure that teachers and support staff are equipped with the skills they need to adapt and play an active role in building world class schools for our children in the new century.  The Standard provides schools with a framework for developing all of their people so that everyone can make a contribution to school improvement and raising pupil achievement.  Schools recognised as Investors in People say that achieving Investors has helped them to improve their planning, and improve the skills and motivation of all their staff, which ultimately has had an impact on pupils’ achievements.  

15. In England at July 1999, 1,849 (7%) schools were recognised as Investors in People and a further 2,090 (8%) schools were working towards the Standard.  The latest data from Investors in People UK show that by March 2000, some 2,880 (11%) schools had become recognised and a further 5,595 (22%) schools were working towards the Standard.  Our Investors in People in Schools Strategy has made a significant contribution to this 18% increase in the take-up of the Standard by schools.

16. NFER was commissioned in August 1999 to review Investors in People take-up by schools and conduct case studies. We published the report with a press release on 30 June 2000. The key findings were that those schools that are recognised or are working towards recognition are receiving higher assessments of teaching quality at OFSTED inspections than schools not using the Standard.

17. Following a further round of competitive tendering, the Department have commissioned NFER to conduct a longitudinal study to track schools through the Investors process to identify more fully the contribution of Investors in People to school improvement.  

School management’s CPD role and requirements.

18. We fully recognise the importance of the role of both senior and middle managers in schools in creating an environment of effective CPD. 

19. The new performance management arrangements, for which implementation began in September 2000, will involve an ongoing cycle of objective setting, monitoring and review.   With the support of a performance management consultant, teachers will be asked to agree objectives each year covering professional expertise and pupils’ progress.  The annual review will provide an opportunity for structured discussion of teachers’ work in the light of their objectives, recognising achievements and identifying areas for further development.

20. We are producing guidance for teachers on the development of a ‘portfolio’.  This will enable teachers to log their achievements and changing objectives and might also contain information about development opportunities and benchmarks of good practice.  Alongside this, teachers will be able to consult a national standards framework which will map out the progression possible in a teacher’s career, such as induction, passing the performance threshold and Advanced Skills Teacher, in terms of the skills and characteristics they should expect to demonstrate at each point.  

21. In addition, the National Professional Qualification for Headteachers, which was launched in 1997, emphasises the importance of continuing professional development as an underlying theme throughout the course.  This includes issues around recruitment, induction and the responsibility of continuing to develop staff throughout their careers.  A revised curriculum for the qualification will be published in January 2000.

22. It is possible that the general principles of the People Skills Scoreboard could be adapted for use in schools, as suggested by the report.  The Scoreboard was designed for use by businesses to allow them to demonstrate to prospective investors, competitors and others, the investment a company makes in developing its workforce and the impact that is having on its business performance.  However, we believe that the school specific initiatives outlined above will provide clear and appropriate guidance. 

Beacon schools and Advanced Skills Teachers.

23. The Beacon school and Advanced Skills Teacher (AST) initiatives were designed to raise standards through the sharing of good practice between schools.  We fully endorse the Council’s view that these initiatives will provide a significant contribution to science teacher’s professional development, and their impact is being monitored.

24. There are currently 550 Beacon schools in England, of which 40 offer science and technology amongst their areas of expertise. The number of Beacon schools will expand to 1,000 by 2002.

25. Through work-shadowing, mentoring and the provision of in-service training, Beacon schools are giving teachers access to professional support, new development opportunities and enhanced teaching skills.

26. Independent evaluation has indicated that Beacon schools are contributing both to overall school improvement strategies and to the continuing professional development of teachers. Evaluation undertaken by the National Foundation for Educational Research in 1999 showed that Beacon schools can be levers for change, acting as catalysts for debate, challenging others to review their own practices.   Further independent evaluation is currently being undertaken by the National Foundation for Educational Research, who will report in the middle of 2001.

27. The Advanced Skills Teacher pathway offers teachers who want to stay in the classroom a new means of developing their careers without having to take on a management role.  Advanced Skills Teachers (ASTs) are excellent teaching practitioners who share expertise with teachers in neighbouring schools – they spend around 20% of their time on outreach, sharing their good practice in schools other than their own.  They also often have responsibilities for developing staff, particularly NQTs, in their own schools.  

28. There are nearly 100 specialist science ASTs in secondary schools.  One of the consequences of the judicial review of the threshold arrangements has been to interrupt AST assessments: no new ASTs can be assessed until next year.  However, after that point, we expect numbers of ASTs, including science ASTs, to rise significantly.  

29. Those ASTs who are in post (around 750 in primary and secondary schools) are already making an impact in their schools:

“ASTs, where they have been appointed, are being regarded as key figures in school development and improvement.  They are beginning to have an impact on teaching and learning with their roles extending well beyond their initial subject or area of specialism.  They are providing advice and guidance to other teachers, supporting NQTs, and playing an increasing role in aspects of school management including staff and development.”

OFSTED

30. Reports back from schools with ASTs also indicate that they are supporting improvement in those schools.  Further evaluation is planned for next year.

Products and services for science teachers’ CPD

31. We accept and are actively fulfilling the report’s recommendation that we need to ensure that all schools and teachers have the ability to exploit fully the potential of the National Grid for Learning (NGfL).  With the launch of the NGfL in 1998, we embarked on the biggest ever programme of investment in schools’ Information and Communication Technology (ICT).  The NGfL provides teachers with a gateway to an increasing range of information and appropriate, quality assured educational resources on the Internet.   ICT literate teachers are key to the successful implementation of the NGfL in the classroom and measures exist to ensure that, where necessary, teachers have the opportunity to develop their levels of competence and confidence
ICT training for teachers

32. With the introduction of the NGfL, it has become even more important for newly qualified teachers (NQTs) to be confident and competent in using ICT effectively in their teaching.  The Initial Teacher Training (ITT) National Curriculum for ICT was introduced in September 1998 to ensure that all trainee teachers understand how to make maximum benefit of ICT in teaching all subjects.  It also forms the basis of the Lottery-funded training for serving teachers in the use of ICT.

33. Teachers must be able to decide when the use of ICT is beneficial to achieve teaching objectives in the subject and phase, and when the use of ICT would be less effective or inappropriate.  The ITT National Curriculum for ICT covers how trainees can take account of ICT and the ways it can be used by teachers in achieving subject teaching and learning objectives.  

34. A computer-based skills test in ICT will be introduced from September 2001, for all trainee teachers expecting to gain Qualified Teacher Status from 1 May 2002.  All trainees are required to take the tests, irrespective of the subject and age phase they are specialising in.  The ICT test will cover the core skills needed to fulfil a wider role in school, rather than the subject knowledge required for teaching.  Test questions will be put in the context of the professional role of a teacher.

35.  Through the New Opportunities Fund (NOF), £230m has been made available to offer high quality ICT training to serving teachers.  The training outcomes are based on the ITT National Curriculum in the use of ICT in subject teaching.  At the end of July 2000 over 140,000 teachers had registered for training, and many more continue to do so.  Of these, 40,000 have already completed the programme.  
Access to ICT

36. £657 million is being made available to LEAs through the Standards Fund between 1998 to 2002 to build an infrastructure which ensures quality access for students and teachers and enables effective links with the Internet as well as access to educationally valuable content.  The Prime Minister recently announced that a further £710 million of expenditure would be supported between 2002 and 2004.  Our target is for all schools to be connected to the Internet by 2002.  Currently 98% secondary and 86% primary schools are connected compared to 83% and 17% in 1998.

37. 28,000 teachers have had the purchase of a computers subsidised by the Department through the Computers for Teachers initiative.  

Content of the NGfL

38. TeacherNet and the Virtual Teach Centre, both part of the NGfL, provide online resources dedicated to science teachers and to professional development.

39. TeacherNet is our new gateway to professional resources for teachers and provides a single point of access to official information online and easy to use navigation facilities.  We plan to expand the service it offers considerably over the coming months to provide the information and facilities teachers want in the form they find useful.  From January we will be offering a single registration system across TeacherNet, the Virtual Teacher Centre and the National Curriculum websites, which will allow us to offer people the option of customising the sites they enter to highlight relevant information and services.  We will also be closely examining the range of support we currently provide to ensure that teachers have the online tools necessary for them to manage their careers and do their jobs effectively.

40.   The Virtual Teacher Centre Science Curriculum Area is designed to provide information and resources to support Science teachers in every aspect of their professional life.  The Professional Development section signposts information useful science teachers as professional educators.
41. BECTA are currently redeveloping the subject hubs on the Virtual Teacher Centre, one of which will be for science.   This will give links to the NGFL badged educational resources.  Also linked will be the Contributory Database and BECTA’s Educational Software Database which lists around 5,000 off-line resources i.e. CD-ROMS, many of which will be in science subjects.
Quality assurance of development products and services

42. The quality of development opportunities is crucial.   We will be publishing, in early 2001, a Code of Practice for training providers which sets out quality criteria for their work with schools and teachers.  This will help teachers to make discerning choices when selecting their development activites.  The General Teaching Council may also have a role to play in quality assurance.

43. All resources linked to the Virtual Teacher Centre are quality assured.  Teachers Evaluating Educational Multimedia (TEEM) undertake in-depth peer evaluations of off-line and on-line products for school use, and the Parents Information Network (PIN) carry out evaluations from the home market perspective
Supply Arrangements

44. We are aware of the vast range of curriculum support materials available to science teachers, as highlighted by the Council’s report, and are actively considering how coherence could be introduced into this area.

45.  We are funding the Chemical Manufacturing and Processing National Training Organisation in the development of their education strategy.   They are mapping the involvement of a wide range of organisations with school science, including the production of curriculum materials.  They will use this information to create both an information database and a matrix, which will illustrate the range of educational activities taking place and the gaps in provision.  This information will be useful to both teachers and suppliers of educational materials.
Centre of Excellence

46. As demonstrated above, we are actively promoting a range of policies to create an environment of continuing professional development in schools.  Within this we recognise the need to provide a single point of contact targeted specifically at science teachers where the separate initiatives could be clearly illustrated within a scientific context, opportunities for professional development highlighted and good practice exemplified.  

47. Your report recommends that we establish a centre of excellence for science teaching and suggests how such a body could operate.  We believe that the first step must be to define the professional development needs of science teachers both within the first 5 years of their careers and beyond.  From this we could then move forward to consider how best these needs could be addressed.

48. A model similar to that being developed by the Physical Education subject associations could be appropriate.  They first defined the professional development needs of a Physical Education teacher at each stage of their career and used this information to create a learner profile.  Existing provision is being quality assured and matched to this profile so that teachers can easily identify the opportunities available to them.

49. As well as looking at professional development needs, it may be appropriate for a science related initiative to consider how to improve the supply of curriculum support materials.

Conclusion

50. Finally, we would like to reiterate our thanks to the Council for producing this report.  It has made, and will continue to make, an important contribution to our work in taking forward policies to support the professional development of science teachers.

ANNEX
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List of Recommendations.

General 

1. In broad strategic terms, we consider that in establishing its new CPD framework, the Government should aim to bring about a transformation in the collective culture and ethos of schools and science teachers from that which presently exists.  It should seek to make it endemic and the “natural professional thing to do” for science teachers to be engaged in continuous, subject specific, classroom based professional development.

2. More specifically, to achieve this transformation, the Government should take full account of the distinctive features and circumstances of school science and ensure that:

(i) as a general rule, the career progression of science teachers is dependent upon them engaging in systemic, continuous professional development that is appropriately recorded and accredited;

(ii) secondary school science teachers have the opportunity to broaden and deepen their subject knowledge and their subject related pedagogical knowledge for teaching science  at either key stage 3 or key stage 4;

(iii) especially for secondary school science teachers, continuous professional development activities are sustained, class room based and supported appropriately by top class coaching and mentoring; 

(iv) by the end of the first five years of their careers, all science teachers, and especially those in secondary schools, are well on the way to developing the necessary skills and knowledge to become not only life long learners themselves but also to be able to contribute to the development of the professional practice of science teaching itself; and that 

(v) a top class, professional support service exists for all  new entrants into secondary school science teaching for the first full five years of their careers.

3. The new framework should also:

(i) encourage and enable science teachers to seek and adopt new teaching strategies and approaches in their work with pupils;

(ii) create a pro-learning, innovative culture in which teachers regard themselves as science educators.

4. The framework should further provide an individual CPD entitlement to subject based professional development for each science teacher, one that is on par with that in other areas of professional life.

Leadership and Accountability for the CPD of Science Teachers 

5. The Government must ensure that:

(i) there is clear responsibility and accountability for the monitoring, direction, control and co-ordination at the national, UK wide level that is necessary for the implementation of the new CPD framework;

(ii) schools and individual teachers fully understand their respective responsibilities and obligations;

(iii) there are clear and authoritative guidance on these matters; and

(iv) appropriate,, transparent funding arrangements are in place, with clear output or performance measures that reflect the full range of CPD activities and the appropriate balance of public expenditure on them.

6. For monitoring purposes  the Government could usefully track the number of state schools securing Investors in People (IiP) status.

School Management’s CPD Role and Requirements 

7. The Government must build up the capacity and capabilities of schools to manage and enable the professional development of their science teaching staff. especially at the levels of Head Teacher, Head of Science Department, Science Co-ordinators ( in Primary Schools) and senior teachers with staff management responsibilities. Their appraisal, mentoring and coaching skills need to be developed and continuously strengthened. Best practice guidelines and benchmarks should be promulgated to assist 

8. It should introduce these new processes and tools  into schools in ways that support and enable:

(i) the establishment of suitable norms and practices across schools;

(ii) the creation of trust and confidence of science teachers in these practices and processes;  and

(iii) Beacon Schools and the cadre of advanced skills teachers to provide their fullest possible added value contribution. The effectiveness of their contribution to other schools needs to be monitored closely. So does the capacity of these other schools and their staff to absorb and learn from their contributions.

9. To enable school managers to deal effectively with this vital set of responsibilities, suitable benchmarks and best practice guidance should be promulgated, possibly using “ the People Skills Scoreboard for the Engineering Industry” as a model. 

Products and Services for Science Teachers’ CPD 

10. In managing the roll out and developing architecture of the National Grid for Learning, the Government should ensure that schools have sufficient resources, capacity and capabilities to exploit its potential fully. 

11. In partnership with science teachers and the community of provider organisations in the public, private and voluntary sectors, the Government should establish a core set of suitable, quality assured products and services that is made available and known to all new entrants, as their essential professional tool kit. The creation of this tool kit must be teacher led and its contents should be easy for the teachers to access, use and apply. Its contents should be supplied through teacher friendly arrangements that make the most of the potential of the National Grid for Learning. 

Supply Arrangements 

12. In partnership with both sides, the Government should seek to improve the operation of this market which is highly fragmented on the demand and supply sides at present.

Centre of Excellence 

13. The Government should examine thoroughly the rationale, affordability and value of establishing a new body to act as the primary driver and agent for change and continuous improvement which we have simply termed as a “ national centre of excellence ”:

(i) enabling and achieving the necessary cultural shift and other changes which we identified earlier;
(ii) ensuring that a sufficient and suitable range of core CPD products and services is available to all science teachers and that these are subject to appropriate quality assurance and marketing arrangements; and that they are provided in an appropriate user friendly way from the teachers’ viewpoint;

(iii) acting as a centre for piloting and developing innovative ways of teaching science under the national curriculum, taking account of national and international developments; 

(iv) providing a proactive, professional support service to all new secondary school science teachers for the first five years of their careers; and

(v) providing a help line for all science teachers, for instance one that complements the Grid’s Virtual Teacher Centre, whatever mentoring and the like these teachers are getting in their schools, and the formation or execution of their CPD plans, in the light of their initial career entry profiles and subsequent annual performance assessments. 

14. For informing and underpinning the further development of its policies, the Government should ensure that research is conducted into how science teachers learn their professional practice through CPD, including the productivity of this process. 
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