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2. Executive Summary 

Our brief was in respect of STEM and that lies at the heart of our work. It became 

clear to us, nevertheless, that the needs of a high quality STEM education cannot be 

abstracted from wider needs within Scottish education together with STEM 

businesses and organisations. 

For this Executive Summary we have, therefore, made a division between those 

matters that are primarily or mainly for STEM education and those necessary for 

successful STEM education that are wider in their coverage. 

We have, as a country, been here before. In 2003, the Scottish Science Advisory 

Committee’s Why Science Education Matters made many recommendations similar 

to those made in the SEEAG Report of 2012, which we are repeating in this Report 

in 2016. 

Central to all the recommendations is the Administration of Education. Much of the 

focus on educational improvement is on teachers, but they are only able to flourish 

professionally if they are provided with the resources, structures and the support 

required. Thus, we recommend a rolling five-year national education plan with clear 

specific responsibilities for all organisations that contribute to education so that 

transparent, accountable systemic development takes place, underpinned by a 

focused research programme. 

STEM 

In Initial Teacher Education (ITE) building the pedagogical and knowledge base of 

primary school teachers is essential. Increasing the tariff for students on entry (or 

qualification) to a science at SCQF Level 5 and after five years to Mathematics and a 

Science at SCQF Level 6, an internal review of the science component of ITE 

courses and, for the 36-week long PDGE course, providing structured STEM support 

to primary school teachers for at least the first two years of practice will assist this. 

For existing primary school teachers there should be a national programme of 

financial and practical support to assist a minimum of ten percent of all primary 

teachers to obtain a Masters in Primary Science and Pedagogy. 

The Science Curriculum, Learning, Teaching, Assessment and Support Forum 

(CLTA) proposed in 2014, when it is established, should simplify the 56 science 

‘Experiences and Outcomes’ as a priority. 



For secondary teachers the immediate priority is to recruit to meet the shortage of 

teachers in a number of STEM disciplines, this being an urgent part of establishing a 

rolling five-year programme of targets for teacher recruitment in all disciplines, 

providing confidence to individuals and institutions in planning and implementation. 

For current secondary school teachers, a national strategy to support the creation of 

a Masters led profession should be established, encouraged and supported with 

courses recognising the development of pedagogical content knowledge in STEM 

subjects. 

Practical skills are essential to scientific and technological study and work. It is 

therefore essential that the capitation levels for laboratory materials and the 

technician support for teachers and pupils are at a level that provides a full range of 

hands-on experimental techniques in all disciplines so that students are confident 

and engaged in their practical work. Education Scotland’s inspectors should review 

and comment on this when carrying out inspections. 

The loss of qualified female technologists and scientists at every level from SCQF 

Level 5 onwards is a waste for society and for the women themselves. Within 

schools and colleges more can be done in support and advice that avoids 

stereotyping, particularly in careers advice. 

The Curriculum for Excellence (CfE) has increased the freedom of teachers to adapt 

the curriculum to meet the needs of their pupils but other aspects of the Scottish 

education system have not yet been transformed to best allow teachers to make the 

most of this new-found freedom. Central to the success of CfE will be the growth of 

teachers’ professional capital so that curriculum development, as is intended, 

becomes teacher led.  

Within this there is a particular need for science teachers to ensure that they are 

updating their knowledge of the developing sciences and the pedagogy associated 

with it for which the GTCS Professional Update process can be the framework and 

catalyst. A key role is played by professional learning communities across disciplines 

e.g. Synapse, and by effective use of clusters.   

Effective operation of clusters is critical for transition and professional development. 

Careful evaluation of their operation needs to be carried out by the Education 

Scotland’s inspectorate. With the regionalisation of colleges each school should 

have a direct relationship with a college and a similar relationship needs to be 

created with a university so that from a primary school through to universities and 

colleges there is a cluster of mutual support and endeavour.  

On our visit to Finland we visited a LUMA Centre. These are based in universities 

across the country and provide a well fitted multi-science laboratory area used by the 

university to engage with school pupils, by teachers for teaching their classes and for 

teacher Professional Learning activities. Such centres in Scotland would engage with 

the schools and colleges in their ‘cluster’ and could be established over the next five 



years in collaboration between local authorities and universities, supported by the 

Scottish Government, using existing or modified facilities. 

Nationally the role of SSERC is vital and extremely valuable. Its work developing 

clusters and its support of primary and secondary teachers together with technicians 

needs to be extended and given a longer time scale to operate within rather than the 

current annual funding.  

External support to schools and teachers remains important. The growth of YESC in 

secondary and primary schools with a target of 100% by 2022 is highly 

commendable with evidence showing that much of the material is adapted for use in 

the curriculum. The continued role of STEM Ambassadors together with the outreach 

activities of Science Festivals and Science Centres should continue to receive public 

support. 

The evidence submitted to SEEAG by the Deans of Science and Engineering led to 

key recommendations regarding Interdisciplinary learning (IDL). In view of its 

centrality to CfE, in partnership with the Learned Societies Group, hosted by the 

RSE, STEMEC established the IDL National Action Group (NAG). The research and 

work carried out in furtherance of its programme has been very valuable to date and 

is reflected in our Report. The completion of the embedding of IDL within Scottish 

education is being led by NAG and is expected to be completed within a further three 

years as long as it continues to receive committed support from its members and the 

Scottish Government. 

SQA assessments of units and courses in the senior years should be more holistic 

and more formative in nature whilst simplified to reduce the assessment burden on 

candidates and the administrative burden on teachers. The introduction of any 

national assessment should be monitored for unintended consequences that detract 

from the aims of the Curriculum for Excellence. 

Setting for STEM 

The Teacher Workforce Planning Group, chaired by the Scottish Government, 

should take responsibility through its membership for leading and coordinating a five-

year rolling delivery programme of teachers in all disciplines. This responsibility 

should include building upon the preliminary work already commenced and attracting 

a suitable quantity and quality of applicants to ITE institutions and schools. Such a 

programme should seek, amongst others, to attract more graduates in STEM 

subjects, degree qualified teachers from overseas and from industry. This annually 

updated programme will provide confidence to individuals and institutions in planning 

and implementing their work. 

The Donaldson Report has had a major impact upon teacher education and it is 

appropriate to review progress. 



The development of a national strategy led by the Scottish Government for building 

teacher and leadership social capital is essential. This should provide teachers with 

sufficient time to collaborate, undertake career long professional development and 

lead the delivery of CfE. 

There are concerns that schools are often running on minimum staffing levels. This 

prevents the fulfilment of the CfE objectives particularly in providing a rich and 

rounded experience that makes learners fit to participate in all aspects of society. It 

also makes difficult the drive towards a Masters led profession, the practice of 

clusters and the implementation of Interdisciplinary Learning (IDL) amongst other 

matters. 

The solution to this may be an increase in the number of teachers overall, as the 

Scottish Government has already been attempting to do for some years, but it 

requires a deeper consideration that takes into account teacher/pupil contact time 

and administrative tasks as well as teacher numbers. This is not a trivial task and 

requires a review of research followed by a national discussion and then the 

adoption of a practical process whose objective is to bring the full flowering of the 

CfE. Without such rethinking of the allocation of resources it will be difficult for 

Scottish education to improve in general or help to close the attainment gap. 

Of all issues gender discrimination requires systemic change. Evidence indicates 

that clear leads from the top, identification of practical programmes with clear targets 

and consistent engagement by senior management are essential if change is to be 

made in schools and other institutions. 

In 2012 the Royal Society of Edinburgh (RSE) published its report ‘Tapping All our 

Talents’. In response the Scottish Government established three separate but 

related groups, in part to take forward the recommendations applying to itself and to 

provide national leadership on this issue. It is appropriate now for one of those 

groups, the Strategic Group on Women and Work to review progress on 

implementing the report’s recommendations. In doing so it should identify numerical 

targets and timescales for achievement together with encouraging and monitoring 

progress. 

Although our work on IDL was prompted by our experience of the sciences its 

principles and practice are essential to all disciplines. It is one of the four contexts for 

learning within CfE and universities, colleges and industry have expressed their 

desire for IDL skills which have relevance to creativity, innovation and employment in 

the 21st century workplace. In consequence the work of the National Action Group to 

embed IDL in Scottish education practice is very important, requiring the continued 

strong support of government and the leaders of the (20 +) organisations involved. 

In particular its benefits in engaging disengaged learners and in aiding the closing of 

the attainment gap need to be more widely recognised and developed as a key 



element within the strategy for implementation of the National Improvement 

Framework. 

The commitment of SQA to establishing a working Group to develop IDL assessment 

methods is welcome and needs to be supported by greater articulation, 

exemplification and implementation of IDL by NAG members going forward. 

Universities in particular can play a key role in this implementation. 

IDL is an area in which research would be very welcome but Scottish education as a 

whole needs a stronger research base upon which to base and assess its education 

practice. A national programme of educational research should be identified by 

Education Scotland, in partnership with others, so that both researchers and funders 

can clearly identify research that will be valuable and have a practical impact. 

Conclusion 

Scottish STEM education stands on a strong base and has much to be proud of but 

it needs further support and development. Central to that is transparent, accountable 

education administration delivering linked, national strategies that focusses on the 

support of a teacher led profession that integrates all aspects from research to 

assessment but at all times aimed at providing pupils with a rounded education that 

allows them to both gain from and contribute to society. 

Interdisciplinary Learning 
 
This is one of the key areas dealt with in the SEEAG Report and continued by 
STEMEC and the RSE through the National Action Group for Interdisciplinary 
Learning. 
 

It is very important that learners are able to make connections between and across 

different disciplines since life, especially the world of work, requires people who are 

able to solve problems that draw upon knowledge from more than one discipline. 

Having secured its place as an explicit context for learning, interdisciplinary learning 

(IDL) is one of the most innovative features of CfE. However, progress in implementing 

IDL in Scottish schools has been slow and patchy. There remains a lack of clarity and 

understanding among many headteachers and teachers about what constitutes IDL, 

how it relates to the disciplines across the curriculum, how it should be assessed and 

why it is important for learners. The ongoing focus on reform of the qualifications along 

with the practical challenges to schools of providing the collaborative conditions to 

support IDL remain barriers to its implementation.  

  

 In order to drive and coordinate this work RSE and STEMEC established the National 

Action Group for IDL that has undertaken a range of work with its members, 

representing almost all organisations involved in Scottish education, to increase the 

awareness and understanding of IDL in Scottish education. On 30th January, we held 

a major one-day conference which considered IDL within and across the school, 

further and higher education sectors and employment. This brought together a wide 

range of perspectives from Scotland, the UK and also internationally. The RSE is 



undertaking further work to ensure that the conference outputs and outcomes 

contribute to helping to embed IDL in Scottish education including and advice note and 

organising a teacher’s network on IDL. 

 


