Science and Innovation Strategy for Scotland: Consultation Paper
Comments by Dr Stuart K Monro, Scientific Director, Our Dynamic Earth

Having served for a number of years now on the Scottish Science Advisory Committee, I am thoroughly convinced that the key work in the development of the Science and Innovation Strategy for Scotland is connectivity. This is exemplified in the diagram of the science and innovation base on page 4 of the consultation paper. I think it is important to build on the interconnecting relationships highlighted in that diagram in the subsequent text. In this context I think my contribution will focus on the general issue of the structure of the strategy and then to provide some comment on the themes of modernising science education, increasing public engagement and developing better use of science by government.

Structure of the Science and Innovation Strategy

I would see the structure of the strategy as being much more of a matrix than being contained within seven individual silos or themes. My model would be as follows:

	
	Modernising science education and promoting careers
	Increasing public engagement
	Better use of science by Government

	Excellence of the science research base
	
	
	

	International connections and overseas investment
	
	
	

	Knowledge exchange between academia and business
	
	
	

	Expanding business innovation
	
	
	


The excellence of the science research base should be reflected in the 21st century science being taught in our schools which should also promote the image of science careers as being exciting and innovative. There must be public engagement with the cutting edge scientific research being conducted in the UK if for no other reason than it is to a large extent funded by the tax-payer. Policy decisions made by Government will be good decisions if based on scientific evidence. The challenge in this area is to bring the science together and present it in an accessible form for decision-makers. The skills of synthesis and presentation are also those that are needed in public engagement and in science education.

Our international connections are based on the perceived quality of science in Scotland. Again this is underpinned by our education system at all levels which is starting from a well-deserved international reputation. That reputation needs to be maintained so quality of teaching and learning in schools and at undergraduate level in our universities are important in maintaining our international connections from which overseas investment flows. The science base relies on a supply of high quality graduates and so the synergy between research and teaching and learning must be cultivated. I would like to see a system of university funding developed that positively encouraged the development of that synergy and stimulated excellence in both teaching and research. I may add that I do not see that being successfully delivered by the separation of the teaching and research functions; the synergy is an important stimulus towards excellence. In public engagement I see it as important that visitors from overseas perceive Scotland as a Nation underpinned by science and I would wish that science to be made obvious to them through the Scottish science centres, our museums and our public spaces. We should celebrate not only the dead scientists of yesteryear but those that are here today pushing back the frontiers of science and where better to do that than at the national gateways, our airports. (Have you passed through Dublin airport recently? They celebrate mostly dead scientists but the principle is the same.) The use of science in Government can also stimulate international connections as Scotland could become an exemplar of the use of scientific data and methodology in policy-making.
The business community is not a particularly well defined sector of Society. They are the members of the public who need to use science to drive the economy and generate wealth. Knowledge exchange will undoubtedly be stimulated if we engage effectively with the public. Ideas about potential innovation need to be stimulated by the process of effective synthesis and communication and so public engagement is part of the process of knowledge exchange. Commercial exploitations is extremely sensitive in its initial stages and though direct engagement with the public may not be appropriate, the skills within the science community will be needed to facilitate the exchange of knowledge between the scientist and the business person who is unlikely to have a science background. Transfer of current ideas and concepts to teachers and their use in teaching will be important in keeping the science part of the Curriculum for Excellence fresh and relevant. Knowledge transfer will also be what will stimulate the use of good science in policy making.

The expansion of business innovation requires a generation that can think creatively and use that knowledge to develop new products and services. That process begins at school and I have every confidence that the principles that are driving the Curriculum for Excellence and also those that will make a generation of creative innovators. This was brought home strongly at a recent NESTA conference when three of the four principles where being highlighted as essential in an educational system which fostered innovation.
Modernising Science Education and promoting science careers

1. Long term aspirations: 

The long term aspirations are ones which I would concur with however, I would revisit the recommendations of the Scottish Science Advisory Committee contained in the publication “Science Education Matters” in particular those related to supporting science teachers through science technicians and how these are to be kept up-to-date via CPD. The funding that has been made available for the Scottish Science Centre Network has added a new informal dimension to science learning but it has also identified the need for greater connectivity throughout the whole area of non-school science learning. I would hope that additional funding can be made available on a sustainable basis for extending the Network to engage other informal science learning providers.
2. Short to medium term aspirations:
The short to medium term aspirations are again ones that I wholeheartedly agree with but I would add a couple of comments. In relation to the education programme in the four science centres, it should be noted that programmes can be delivered by the centre staff but also that the exhibits themselves are a resource that can be used either by teachers visiting with their class or by centre staff. In order to keep the science current and refreshed there must be a drip feeding of renewal funding for exhibits as well as funding more formal programmes of learning. In relation to the RSE Teacher Fellowships, there needs to be integration of these into the delivery of the wider science education strategy so that connectivity is maintained in striving towards common goals.
3. Most pressing or important issue:

The most pressing issue is to ensure a sustainable programme of CPD in support of the introduction of the Curriculum for Excellence. Many of the recent initiatives towards improving science learning have been short-term with the financial tap being turned on and off. This approach has not been successful and a more sustainable approach is necessary. I am also concerned that CPD funding is directed through the Local Education Authorities to the schools and the Head Teachers. This provides many opportunities for “leakage” and does not allow for an audit trail that can clearly demonstrate how money has been spent and the effect of the spend monitored. The funding mechanism for CPD needs to be closely examined.
4. Supporting environmental sustainability:
If the science review within the Curriculum for Excellence is successful then we will be producing a generation that can tackle the challenges of environmental sustainability in the longer term. My concerns would be that the silo approach to a new science curriculum could negate the cross-disciplinary approach that will be necessary to address this and other issues in the future. One of our targets should be to ensure the development of cross-disciplinary skills in the new curriculum

5. Improving the quality of life:

The quality of life is much enhanced by knowledge of how the Earth works. Only then can a citizen make an informed judgement on many of the issues that face Society at present. The 5 to 14 curriculum is broadly based in the environmental strand and if this approach is extended from 3 to 18 in the Curriculum for Excellence then it has the potential to change the culture of a generation.
6. Encouraging innovation:

From the concepts being discussed at the NESTA conference mentioned earlier, I would have confidence that the Curriculum for Excellence could engender a culture of innovation in schools. However if we are serious about this then we need to integrate the opportunity to be innovative into the schools curriculum. This does NOT mean a period per week on innovation or entrepreneurship. However it does mean that these concepts must be a logical extension the other school learning.

7. Improving connections and synergies:

I would like to see the strategy promote improved connections and synergies between schools and Higher Education Institutions. This should help teachers to stay up-to-date in the science they are teaching so that they feel confident in using current ideas in the classroom. I would like to see young researchers taking their science out of the laboratory and engaging with young people in order to contribute to making schools science up-to-date and relevant but also so that kids can be exposed to their peers who have chosen to follow a science-based education. These young researchers are the role models for the next generation, encouraging science careers. But don’t forget those that have used a science education to go into the financial sector, into industry or even politics!
8. Generating the best return:

There is a commitment to the Curriculum for Excellence and the Science and Innovation Strategy should help provide the mechanisms for it to work. The investment is significant but a “bigger bang for the buck” can be achieved if there is a cross-departmental approach to supporting its delivery. The Office of the Chief Scientific Advisor for Scotland can help in this, ensuring that the Strategy is adopted and followed across all departments.
9. Promoting areas of excellence:

In the same way that we wish to be a centre of excellence in many areas of scientific research so we should aspire to lead in science education. This means not only do we follow through with current plans for modernising science education but, in collaboration with the Scottish Funding Council, we promote research into best practice in delivering science learning.
10. Identifying performance measures:

Performance measures might relate to existing assessment of quality carried out through HMIe but if there is the aspiration to maintain quality throughout the science education sector then there needs to be a strong relationship between teaching quality assessment in schools and that in the Higher and further Education sectors. Similar quality assessments have been applied to the Scottish Science Centre Network and could be profitably extended to other providers of informal science learning including the museums, the SetPoint network and science festivals.
Increasing public engagement with science

1. Long term aspirations: 

The long term aspirations in the paper are exactly what I would like to see happen in the longer term.

2. Short to medium term aspirations:

In terms of the short to medium term aspirations, I think we have lost sight of the public part of the agenda. The science centres together with the rest of the science community have a responsibility for science engagement. That science needs to be up-to-date and relevant. I would therefore like to see encouragement for a comprehensive renewals programme in all the science centres and also encouragement for universities and research institutes to have Open Days where their research is presented to the public in an accessible way. The annual BGS Open Days are a good exemplar of this sort of activity.

3. Most pressing or important issue:

There are two pressing issues. The first is ensuring a sustainable model for the operation of all the science centres which allows investment in renewals and developing programmes rather than revenue funding. The second is in setting up regional science communication fora whereby greater connectivity can be facilitated throughout the sector.
4. Supporting environmental sustainability:

Environmental sustainability is dependent on an understanding of the underpinning science issues. Increasing public engagement therefore can help drive that however the main message in any issues-based dialogue is that many science disciplines are involved and our strategy should focus on delivering that message. The focus of individual science centres can help with that and the strategy should encourage that approach; ie Satrosphere on energy issues, Sensation on Life Sciences and Dynamic Earth on earth and environmental science.

5. Improving the quality of life:

Again, helping the public understand more about the world around them and their landscape does impact on the quality of life. I think if you asked anyone in Scotland about important factors related to the quality of life then I think landscape would be fairly high on the list. Therefore helping to engage with the public in understanding the processes that have formed the Scottish landscape are important in this regard there are three initiatives that are important. Firstly the drive towards establishing Geoparks which also support a sustainable tourism industry; secondly, the initiative from the Macaulay Institute which visualises the impact of development on the landscape; and thirdly, the development of Dynamic Earth which presents the science of the processes that shape the landscape in an accessible way.
6. Encouraging innovation:

Innovation can take a variety of different forms. The presence of an effective Scottish Science Centre Network should also stimulate innovative methods of public engagement in association with the leisure industry. An example of this would be the development of the FutureDome in Dynamic Earth as a partnership between ODE, Barco and Alterface. Similar innovative approaches should be encouraged. 
7. Improving connections and synergies:

It is important to recognise how far Scotland has come in creating connections and synergies since the Scottish Science Centre Network was set up. This is now expanding to embrace other science communication providers. However collaboration does not happen instantly and the judicious spraying of WD40 in the form of £ notes is an effective facilitator. Experience to date would indicate that “what’s in it for us” is an important question to answer for all potential collaborators. I would also be concerned that budgets are not stretched too tightly. The original science centre budget was set following a lot of good research. If we want it to do more then it might have to be bigger, based on a similar assessment carried out prior to funding of the science centres.
8. Generating the best return:

Measuring “best return” in public engagement with science is not easy and often it is all too easy to spend lots of time and money on contemplating ones navel instead of getting on with the task in hand. Thus proportionality is important. The processes that have been gone through in relation to the science centres of generating a strategy and evaluating both in terms of quality and “value for money” against that strategy seems a good way forward and could be extended to other areas of science engagement. I also believe that the science centre strategy is one that is relevant to the total public engagement sector and can be used as a basis for value judgements. 
9. Promoting areas of excellence:

Promoting excellence lies at the heart of the Scottish Science Centre Network Strategy and as stated above I believe that the principles therein are applicable more widely. I hope that we will continue to demonstrate the continuing and developing work in this area to audiences world-wide. Of course at the heart of excellence, lies continuing development so this process must be on-going.
10. Identifying performance measures:

In many ways I am too close to the science centres to comment on what the performance measures should be but I hope that they will foster movement towards greater sustainability and will encourage development of public engagement within the Network. In this respect I would hope that the diversity of the Network would be recognised and that within the extended network encouragement will be given to develop those things that individual centres and organisations are good at. The quality evaluation exercise conducted by the HMIe should be extended to the wider community but they should be given the remit of judging the quality against the monetary resource available so that big is not always seen as best.
Developing better use of science by Government
1. Long term aspirations: 

The long term aspirations are admirable. However I think there is a need to get better alignment of UK science delivered through the Research Councils to the policy needs of the Scottish Executive. This is particularly true in relation to environmental policy and may also relate to health issues as well.
2. Short to medium term aspirations:

There is a need to explore the Scottish science base, something I know the Chief Scientific Adviser for Scotland is already doing. The science that relates to policy-making is often secreted in research organisations like BGS, SEPA, SNH and the Macaulay Institute. There is need for greater co-ordination between these bodies in relation to environmental matters and the fact that funding may come from different sources, some via Whitehall, does not help. I believe the review of the Scottish Science Advisory Committee is timely and I believe that its membership does afford the Chief Scientific Adviser independent advice and gives the role the support in being independent within government.
3. Most pressing or important issue:

Without a doubt the most pressing issue is to get a sense of cross-departmental buy-in to the use of science in policy making. From this flows the need for a rationalisation of the bodies giving that advice. Where are the boundaries between bodies like BGS, SEPA, SNH and the Macaulay Institute, all of whom are concerned with landscape and land-use issues?
4. Supporting environmental sustainability:

The success or otherwise of environmental sustainability policies will depend largely on the quality of advice given. Often policy is made “on the hoof” as witnessed by recent concerns about landslip in the Highlands and about flooding issues. Again it is about going to the best scientific organisations for advice. However advice may differ depending on the organisation consulted so the question is how can better co-ordination be achieved including hammering out different perspectives within the scientific community prior to advice being given to government? This of course in the context that the advice was required yesterday! The key word again is connectivity,
5. Improving the quality of life:

My comments given in the paragraph above relate to this topic also.
6. Encouraging innovation:

The innovation may lie in new ways of organising the science-base related to policy-making. The use of GIS systems to integrate data from different sources may prove to be a valuable tool in helping evidence-based policies to be formulated. Such innovation could have international perspectives and could lead the way in using suck tools in policy-making.
7. Improving connections and synergies:

The necessary connections and synergies between government departments and research institutes have been adequately addressed in the paragraphs above.
8. Generating the best return:

The best return will be judged by the quality of the policies and these are usually evaluated through the ballot box!
9. Promoting areas of excellence:

Again these are addressed above.
10. Identifying performance measures:
Again these are addressed above.

In conclusion I think that the reports of the Scottish Science Advisory Committee form a significant body of analysis to help in the formulation of the new Scottish Science and Innovation Strategy and would hope that they would be used extensively in the development of the Strategy.

Dr Stuart K Monro

Scientific Director

Our Dynamic Earth
