Science and Innovation Strategy for Scotland

In relation to Theme 5: Modernising Science Education and Promoting Science Careers

Delivering the three S’s – “Super Science in Scotland”

Comprising of collated contributions from:

Galen Milne (Managing Director of Thistle Scientific Limited);

Constance Milne (Senior Science Technician at Larbert High School);

Vicki Harrison (Principal Teacher of Science, Larbert High School), and;

Francis MacInnes (Lecturer and Course Organiser at Glasgow Caledonian University).

Introduction – If, as it appears, there is a general acceptance within the Scottish Executive that the Life Science and related Biotech industries offer significant opportunities for Scotland, then surely the most fundamental element within this whole strategy must be the investment in the delivery of science education. 

It is therefore our opinion that if this is not handled properly then frankly any other aspects, be they academic research, business or industry (and any related IP opportunities), will never be maximised upon. 

In order to improve and then transform these sectors, both in terms of the economy and future employment, we believe we must first explore some existing initiatives and then add some new impetus that should ensure further developments within our current structures. It is considered that only by a more targeted investment strategy, that ensures delivery into the existing school/college/university framework throughout Scotland, we will achieve much more effective and efficient delivery than is happening at present. 

By improving the nature of the delivery within our existing framework we can make far better use of the resources already at our disposal and make more immediate progress than the imposition of ever more elaborate schemes (that many of our politicians seem inclined to pursue every 3-5 years). For example, in comparison we believe any proposed introduction of “super academies” will simply use up valuable financial resources in the administration, the building, the monitoring, and the pupil selection costs associated with such an elitist scheme. The alternatives proposed should improve all aspects of the sector.

A viable strategy to help further develop both the essential teaching and future training requirements is now needed to help ensure Scotland becomes a leading force in the Life Science R&D sector (within 5-10 years).

Whilst it is recognised that increased funding has already been allocated to schools, universities, and the industry (through SE initiatives for example) it is also believed there is still a lack of the basic application, coordination and interaction between the various component parts that contribute to the whole delivery. We know of examples whereby recent funding has not been spent on actual scientific equipment but on IT or computing resources that will in itself never substitute for hands-on laboratory experimentation that can help stimulate genuine understanding of the subject matter.

In setting out the following outline strategic initiatives and suggestions it is hoped that the next Executive administration (post May 2007 elections) will take the necessary first steps to help ensure the whole education sector and the associated industries move forward together in a positive way. All sectors need to fully understand, agree with, and contribute toward the improved delivery of the proposals, otherwise termed the three S’s - “Super Science in Scotland”.

This submission considers the key contributors within the education structure and the science industry sectors in turn and identifies practical suggestions to help raise the standards here in Scotland.

Improving the overall delivery strategy:

1. In Primary schools – whilst it is important to ensure that any “science” taught in primary schools is fairly general, it is equally important that it does try to relate, in emphasis, to the needs that help ensure the primary stimulation of interest in all science subjects at the earliest possible age. A review of the curriculum of primary schools throughout Scotland is essential as there is (or at least appears to be) a different emphasis between local authorities that does not reflect the Executive’s stated intentions.                                                                                     

Suggestions to help progressively improve our position, include: 

1.1 Review every local authority via a questionnaire to establish what science teaching is presently being delivered to pupils; then

1.2 Standardise the basic science curriculum to ensure a more universal delivery of the science being taught; and

1.3 Arrange special training for primary teachers, especially of years 5,6, and 7; and

1.4 Make sure there is direct liaison between the feeder primaries and the receiving secondary schools with organised access to science labs at secondary schools;

1.5 Formalise visits to the various Science Tech establishments (e.g. Satrosphere, etc) so they become an integral part of the Primary curriculum.

2. In Secondary schools – it is generally accepted that the more serious task of developing “tomorrows” talent really begins in earnest once children enter the secondary schools. It is therefore vital that the teaching and related school science technical support staffs are highly competent in the understanding and in the delivery of the “product” to the pupils. It should still be a fundamental requirement of schools to provide the essential science course work that includes Biology, Chemistry, and Physics. However if the Life Science sector is to further develop as a key industry in Scotland it will be necessary that investment be targeted towards this component of the courses currently being delivered.

Suggestions to help progressively improve our position, include:

2.1 Invest in the new modern laboratory equipment (we would deliberately exclude or minimise computers from this update) necessary for the actual delivery of the various science courses that will help stimulate, and thereby educate, increasing numbers of pupils with a scientific interest;

2.2 Update, and if necessary retrain, the science teachers and the supporting technical staff in the most up-to-date scientific methodology and in particular the requirements of the Life Science sector, to help develop their practical skills and their abilities to operate the new equipment correctly;

2.3 Create time within the curriculum that ensure it is a requirement that at least the 5th and 6th year science pupils attend a “course” related to the Life Sciences at a local University or College;

2.4 To facilitate better delivery it will be necessary to improve the career structure for the Science Teachers (who do the teaching) and the Science Technicians and support staff who actually participate in the delivery of an improved curriculum, to ensure that suitably educated and trained staff can be attracted to ensure the “hands-on” delivery rather than just the theory within the school laboratories.

In support of these ideas we would also cite the Science Curriculum Review 2005 submission from the Association for Science Education Scotland as this recognises that before anything can change it is imperative that “the teaching community feels able to move in new directions”. This assertion demonstrates the need to develop the skills of teachers and the report further suggests that it will be necessary that “whole departments attend training sessions” as this is the only way to ensure that the “shared vision” is delivered throughout Scotland within an acceptable timescale. To help deliver better training for both the teachers and the technical support staff it is expected that both FE and HE establishments will be involved at this stage to help with the suitable training and retraining of both new and existing staff in a coordinated manner.

3. In Universities and Colleges – it is essential and necessary to invoke the direct involvement of the Universities and Colleges (that offer science subjects) with the secondary schools in their nearest locality at a much earlier stage. This involvement should be viewed as an ongoing working relationship, liaison or partnership that ensures the standards of science are progressively raised throughout Scotland. Schools must work in unison with the higher education establishments who are themselves much closer to the point of delivery of a new workforce for the industry sector. 

We are aware of the findings contained within the report “Science Education for the Future” conducted by Prof John Coggins, Moira Finlayson, and Alan Roach. Whilst we acknowledge this report provides a valuable insight and important reflective information regarding many of the shortfalls in our current delivery or teaching of the sciences/engineering/technology/mathematics in our schools, we consider the report does not in itself provide us with the required workable solutions as how to begin delivering its recommendations.

We believe actual delivery could be based upon the example of a course model that already exists and is organised by Glasgow Caledonian University. The course is run by the University’s Biological & Biosciences department (currently under the guidance of Mrs Francis MacInnes) and offers an opportunity for Higher pupils to attend a “DNA workshop”. The workshop covers part of the core Higher Biology and Human Biology curriculum, running over a one-day (5 hour) period. Schools are sent preparatory workbooks that can be worked through beforehand providing basic underpinning knowledge.

Suggestions to help progressively improve our position, include:

3.1 Provide an opportunity to experience working in a university setting

3.2 Widen the access to pupils who may not consider studying at FE or HE

3.3 Enable pupils to work in lab environment exposing them to new skills and techniques not taught (currently) in schools

3.4 Inform school teachers of new methods and techniques being taught  

3.5 Secure funding for the delivery of (DNA) workshops to schools throughout Scotland

3.6 Inspire and motivate pupils to consider a career in science, in particular career opportunities within the (Biological and Life) Sciences

3.7 Establish new and improved links with schools to ensure delivery of the workshops that help satisfy criteria for the Higher (Human Biology) unit

3.8 Develop laboratory, communication, problem solving, and information retrieval skills when working with others in a HE environment

It is considered that the type of course offered by Glasgow Caledonian University should be used as a model that can be translated into a greater range of course modules in the other sciences such as Chemistry and Physics. It is considered sensible and practical to utilise the existing educational establishment framework for the delivery of these course modules without the necessity to introduce yet another tier to our current system. The modules should be introduced by and delivered via the existing network of Colleges and Universities throughout Scotland to help ensure that all secondary schools have the opportunity to participate in agreed courses that form part of the overall science curriculum of Higher grade pupils (at least).

4. In the Life Science/Biotech industry in Scotland – the industry sector is deigned to benefit most by the Scottish Executive investment in improved education facilities. Therefore industry must ensure that remuneration packages are suitably improved and made much more attractive in order to help stimulate greater interest in the sciences, otherwise young people will continue to look elsewhere for employment, and who could blame them. The industry (public and private sectors) must “buy into” the whole project from the beginning. We therefore need to involve some key leaders from both the academic research sector and the various R&D companies within Scotland. Once properly informed as to the aims and objectives of such a policy/strategy, they should then be invited to help possibly via a scheme of coordinated sponsorship that will allow involvement of even the smallest of the start-up biotech companies  – after all many of their employees will have children in the education system so involvement can be in many different formats, apart from the usual monetary sponsorship. 
By helping to create such a “community spirit” the whole momentum of this process will better gain both acceptance and credibility throughout the science community both here in Scotland, the UK and then internationally. This ultimately will bring a continuum of benefits to the economy of Scotland and the industries that seek a share in the vision and deliver of “Super Science in Scotland”.
Ideas to involve the Life Science companies represented already in Scotland and in the wider private sector industry, who often liase through the network of Scottish Enterprise, could include:

4.1 Provision of business managers from the industry to help advise schools in what is actually required from them in helping deliver better educated and enthusiastic science students;

4.2 Help and support that can facilitate the delivery of various school and further education courses which more closely relate the coursework to the requirements of industry;

4.3 Sponsorship of specific schools (or better the education authorities) and parts of the curriculum throughout Scotland by the provision of suitable kits or equipment for the science courses;

4.4 Offer summer placements to Higher grade pupils prior to them going to University

4.5 Increased SE support for the schemes (such as STEP – Shell Technology Enterprise Partnerships) that will allow some work experience during the summer months for the Higher-grade pupils.

Often companies and businesses might invest in the most up-to-date (faster) generation of equipment that might allow them to release the predecessor equipment that will be perfectly serviceable within the College or university teaching laboratories. A coordinated programme for utilising such equipment could also be introduced as a means of helping update core teaching facilities in a very cost effective way.

In summary:

The suggestions and ideas are simply an outline of some of the initiatives we believe are both practical and workable. There are known examples of current initiatives to help ensure it should be possible to deliver within the current school-college-university structure that already exists in Scotland.

There does already appear to be a number of studies sponsored by the Scottish Executive that are at least exploring the present situation and suggesting new initiatives. All these have value but until the current budget in terms of money and staff resource is coordinated in ensuring the activity, the delivery, and then by a measured and meaningful outcome, we otherwise will never be quite sure that the wider audience shares any vision that might be postulated. There is further concern that the allocated funding invested by the SE to date is not being used to purchase the necessary equipment required to modernise the courses that will benefit pupils in the longer term. The resource (£) should be “ring fenced” in terms of what exactly it is to be spent on if we are to upgrade science laboratories with equipment other than more (faster) computers.

The suggestions in this contribution are in part simply the straightforward extensions to what we know is already happening, albeit in an ad hoc manner, within specific establishments. We believe what is now necessary is the Scottish Executive’s support that will ensure such individual initiatives are delivered nationally via a concerted and coordinated plan.

Addendum Notes: 

a) The plan announced by the (then) SE Education Minister, Peter Peacock MSP, to offer retraining to teachers before seriously considering the subsequent replacement of those unable or unwilling to be retrained might well be crucial if there is any hope of any new strategy being delivered in a unified manner. Therefore the respective trade unions must also be involved in developing the implementation strategies.

b) The recent proposal to set up Speciality Schools/Academies is verging on an elitist model that can only further widen the gap in the overall school provision of modern science courses throughout Scotland. Instead it will be essential to not only attempt to provide the nation with a few “high-flying” scientists but also ensure there is the required core support staff who will provide the technical “hands-on” skills. The strategy must also provide improved teaching skills for future generations who in turn will continue to benefit from this targeted investment. We feel the resources (£) would be better spent on more fundamental teaching and course work improvements that incorporate the rapid modernisation of the core laboratory teaching facilities in all our secondary schools throughout Scotland. 

December 06

PAGE  
4
Contribution to the Science and Innovation Strategy for Scotland Consultation Paper 

Submitted by G. Milne/C.Milne/V.Harrison/F.MacInnes - c/o 71 Ochiltree, Dunblane, Perthshire FK15 0DF


