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Education and Skills Committee 

STEM inquiry – roundtable to scope an inquiry focus 

Introduction 

The Committee has previously agreed to undertake a roundtable session on 27th 

March to inform its remit for an inquiry into STEM. This session is intended to gather 

views from the witnesses to inform the direction the committee’s work. This paper 

will include a short background on the witnesses who are attending the session, a 

high-level summary of the first annual update of the Scottish Government’s STEM 

strategy and the key performance indicators (KPIs) in the Scottish Government’s 

STEM strategy. The annexes include overviews three related papers: the Royal 

Society of Edinburgh’s 2018 Tapping all our Talents; the Scottish Council for 

Development and Industry’s Automatic… For the People; and the STEMEC Report 

2016. 

Witness list 

Witness Biography 

Lorna Hay Teacher, Pitteuchar East Primary School. Lorna won the 
Primary School Teacher of the Year title at the 2018 Scottish 
Women in Technology Awards. Lorna is an ambassador for 
the Primary Engineer programme and introduced one hour of 
"primary engineer time" in the school's P7 schedule to 
give children time to programme, tinker with, explore and 
learn more about technology. Scottish Parliament Motion 
raised to congratulate Lorna. 

Professor Iain 
Hunter 

Professor Iain Hunter is Research Professor in Molecular 
Microbiology at the University of Strathclyde. Previously, he 
was Executive Dean of Science (2008-2014) and Vice-Dean 
Resources and Planning (2002-2008). 

With a BSc (Hons) in Biochemistry, PhD in Microbial 
Physiology (both Glasgow University) and Research 
Fellowship in Microbial Genetics (Cambridge), he has 
expertise across the biomolecular sciences. He worked in 
industry (Pfizer UK and the USA) on antibiotic discovery and 
development, and has acted as a programme manager at the 
industrial interface on secondment to the Research Councils. 

Professor Hunter served on the Scottish Sciences Advisory 
Council, and was also involved in the Expert Reference 

https://www.gov.scot/publications/stem-strategy-education-training-scotland-first-annual-report/
https://www.gov.scot/publications/stem-strategy-education-training-scotland-first-annual-report/
https://www.parliament.scot/parliamentarybusiness/28877.aspx?SearchType=Advance&ReferenceNumbers=S5M-14733&ResultsPerPage=10
http://www.scottishscience.org.uk/members/professor-iain-hunter
http://www.scottishscience.org.uk/members/professor-iain-hunter
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Group which informed the Scottish Government STEM 
strategy. 
 

Talat Yaqoob Director of Equate Scotland, Talat is the national expert on 
women and STEM. She has a background in public affairs, 
campaigning, social research and training and development 
across equalities issues. She has previously worked on 
education rights, women’s representation in politics and 
tackling violence against women. Before joining Equate 
Scotland, Talat managed a number of projects in the Third 
Sector, worked in the Scottish Parliament, focusing on policy 
and research for a political party, and worked as a consultant 
for organisations focused on social equality and community 
engagement. 
 

Liz Turner BT Scotland Head of Corporate Responsibility. BT Scotland 
were involved in ‘Automatic… for the People’ which sets out 
recommendations on economic development, education and 
employment in relation to the challenges and opportunities of 
automation and digital disruption. 
 

Professor Ian Wall Professor Ian Wall was the chair of Science, Technology, 
Engineering and Mathematics Education Committee 
(STEMEC) that produced the 2016 STEMEC report for the 
Scottish Government, which informed the STEM Strategy. 
 

Toni Scullion Computing Science Teacher, St Kentigern's Academy (panel 
speaker for Tackling the Technology Gender Gap Together 
2017, finalist for Scottish Women in Technology secondary 
teacher of the year 2017, awarded Cyber Security teacher of 
the year 2017 and Champion of Champions) 
 

Dr Fiona McNeill Assistant Professor of Computer Science, Heriot-Watt 
University; member, Young Academy of Scotland, and 
member of the RSE’s learned society. The RSE published its 
report Tapping All Our Talents 2018 in November 2018, 
reviewing progress that has been made in increasing the 
proportion of women working and studying in STEM in 
Scotland. 
 

Summary of STEM strategy 

In October 2017 the Scottish Government published a five year Science, 

Technology, Engineering and Mathematics (STEM) education and training strategy, 

to run from 2017 to 2022. This strategy is partly in response to reported teacher 

shortages in STEM related subjects in Edinburgh and Perthshire schools. This 

strategy aims to: 

https://equatescotland.org.uk/
https://www.scdi.org.uk/wp-content/uploads/2018/03/SCDI-DigitalReport-Automation.pdf
https://www.gov.scot/publications/stemec-report-2016/
https://www.gov.scot/publications/stemec-report-2016/
https://www.gov.scot/publications/stemec-report-2016/
http://www.rse.org.uk/wp-content/uploads/2019/01/LSG_GTCS_ITE.pdf
https://www.rse.org.uk/inquiries/womeninstem-2018/
https://www.gov.scot/publications/science-technology-engineering-mathematics-education-training-strategy-scotland/
https://www.gov.scot/publications/science-technology-engineering-mathematics-education-training-strategy-scotland/
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• Increase interest in STEM (at all stages of life, not just among school 

children). Generally improving STEM literacy 

• Addressing the gender bias and other inequalities 

• Ensure that skills meet employer needs, both current needs and perceived 

future needs 

• Ensure education system has ‘the right number of practitioners’ with 

appropriate STEM capability 

In measuring progress towards these headline goals, the strategy includes 18 key 

performance indicators (KPIs) which are grouped into four categories (Excellence, 

Equity, Inspiration, Connection). 

This programme will be delivered through the establishment of an implementation 

group, which will publish annual reports to track progress against the overall strategy 

and the KPIs (first annual report published on 7 February 2019). 

Summary of first annual update 

Ministerial foreword states that ‘much progress has been made in this first year to 

initiate actions and establish active partnerships’. In the second year there is an 

expectation that these actions would deliver more visible progress against targets – 

the report states that this year’s KPI analysis is largely to be viewed as a baseline for 

future years.  

An update was provided on progress against the 18 KPIs: 3 positive progress, 6 

limited progress, 7 where only baseline data or less is available, 1 where no 

data yet identified, and 1 with no progress made at all (more detail in annex 4). 

Key achievements 

• 107 STEM bursaries (£2.08m) to encourage STEM career changers into 

teaching, and developed new routes into STEM teaching for graduates 

• Maths week Scotland and school holiday maths challenges established as 

annual events. All LAs took part during September 2018. 

• Launched a Young STEM Leaders programme 

• New team of gender balance and qualities officers appointed to support 

schools across Scotland 

• Education Scotland developed a self-evaluating frameworks to help early 

learning/ childcare providers improve their STEM learning and teaching. 

Encourages collaboration across sector and with external partners. 

• ‘Enhancing professional learning in STEM’ grants programme to develop new 

STEM-related professional learning 

• Science Centres and Festivals working with community learning/ development 

centre to improve links to more deprived communities 

• Colleges developing regional STEM hubs1 to improve collaboration and 

develop regional strategy 

                                                           
1 There are three regional hubs covering Scotland: 
STEM Ambassador Hub East Scotland based in the Carnegie Conference Centre, Dunfermline; 

https://www.gov.scot/publications/stem-strategy-education-training-scotland-first-annual-report/
https://education.gov.scot/improvement/learning-resources/STEM-self-evaluation
https://education.gov.scot/Documents/Enhancing-STEM-CLPL-Grant-Guidance.pdf
http://www.stemeast.org.uk/
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Plans for year 2 

• New regional STEM advisors, using Regional Improvement Collaboratives, 

will help to coordinate STEM 

• Promote and raise awareness of the links between outdoor learning and 

STEM in early learning and childcare sector (and will produce an online 

module) 

• Gender Balance and Equalities Officers will deliver training to schools and 

teachers, and develop a gender champion network 

• National STEM engagement campaign will be launched 

• New STEM awards will be introduced, with an initial focus on early learning 

and childcare 

• First annual community learning and development STEM conference to be 

held 

• Online directory of quality assured STEM activities for schools to be 

developed 

• Develop comprehensive careers strategy for all-age careers service in 

colleges and university 

• Education Scotland to undertake a national thematic inspection of numeracy 

and mathematics during 2018-19 

 

  

                                                           
STEM Ambassador Hub North Scotland based at the Aberdeen Science Centre; and 
STEM Ambassador Hub West Scotland based at Science Connects, University of Glasgow. 

https://www.aberdeensciencecentre.org/stem-ambassadors
https://www.gla.ac.uk/explore/scienceconnects/
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Annex 1 -Tapping all our Talents 

 

The Royal Society of Edinburgh published Tapping All Out Talents 2018 in 

November 2018, a follow up to the 2012 report on women in STEM. The report 

reviews the progress that has been made at increasing the proportion of women 

working and studying in STEM in Scotland, including the number who rise to senior 

positions in academia and industry. 

Executive summary 

The Review Group was heartened to find that, by some measures, marked progress 

has been made towards redressing gender imbalances in STEM:  

• The proportion of female STEM graduates in the UK working in the sector has 

increased from 27% in 2012 to 30% in 2017. 

• In industry, UK-level figures indicate that the proportion of women in core 

STEM professions rose from 13% to 23% in the same period.  

• At the current rate of progress, STEM FTSE 100 companies are expected to 

meet a voluntary target of 33% of women on boards by 2020.  

• In academia, the number of Scottish STEMM (includes medicine) 

departments holding Athena SWAN awards, which recognise efforts to 

enhance gender equality, reached 73 by Spring 2017, up from a total of five 

awards in 2012.  

• The proportion of female professors in Mathematics trebled from 3% (2012) to 

10% (2017) and in Chemistry doubled from 5% to 10%. 

Such progress, however, is not universal:  

• In education, the proportion of young women studying for Computing-

related2qualifications at SCQF levels 3 –5 has fallen from 32% in 2012 to 

18% in 2018.  

• In most STEM subjects across colleges and universities, the proportion of 

female students has seen, at best, incremental improvement (e.g., from 11% 

in 2012 to 13% in 2016 in undergraduate engineering) and, at worst, further 

decline (e.g., from 54% in 2012 to 43% in 2017 in college-level IT 

frameworks).  

• The number of female executives in FTSE 100 companies remains stubbornly 

below 10%.  

• The overall gender pay gap in Scotland has seen little movement, standing at 

18% in 2012 and 16% in 2017. 

The report made 14 recommendations under four themes which will underpin 

success in the drive towards gender equality in STEM; Leadership, Data and 

Accountability, Behaviour, and Education and Training.  

Leadership  

• UK and Scottish Governments must wield political leadership, influence 

and resources to embed gender equality in society and to drive a multi-

http://www.rse.org.uk/wp-content/uploads/2018/11/Women-in-STEM-report-2018_final.pdf
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sector, collaborative approach to tackling gender stereotypes at the 

societal level.  

• Public bodies, educators, employers and industry leaders must deliver 

culture change that promotes equality. This requires strong, visible 

leadership from the top and buy-in at every level; e.g., through widespread 

gender competence training and design of performance metrics. It also 

calls for developing and normalising uptake of progressive policies and 

practices; and embedding equality and diversity into all existing activity.  

• UK and Scottish Governments must lead a step change in societal views 

on parental roles, using legislation, policies and public funding to drive 

acceptance that childcare is the equal responsibility of both parents. 

Childcare needs to be an economic and labour market priority. It requires 

investment and intelligent design to deliver an holistic, flexible, affordable 

system that reflects the reality of workplace demands, and allows women 

to return to work should they wish to do so. 

Data and accountability  

• The Scottish Government, in designing the methodology of its proposed 

Gender Index Report for Scotland, must develop and invest in publishing 

STEM-specific data which, while respecting anonymity, are disaggregated as 

far as possible to allow for understanding of intersectionality, sectoral 

differences and regional variations. Transparent, accessible disaggregated 

data are crucial to providing a more accurate picture of the STEM sectors 

than current labour market data have the capacity to provide.   

• The Scottish Government must lead improved understanding of what works to 

progress gender equality in STEM. This may be through the development of 

an ‘Intervention Tool’ that maps interventions by current strength of evidence, 

impact and cost-effectiveness. There should be a requirement that all publicly-

funded trial gender equality initiatives have strong monitoring and evaluation 

frameworks; and that those being rolled out further are clearly evidence-

based.  

• This has implications for the funding of bodies and initiatives, since short-term 

funding precludes long-term evaluation. The Scottish Government must 

ensure that public funding to advance gender equality in STEM is focused on 

delivering sustainable and scalable impact. This includes committing to 

longer-term funding for third sector organisations that deliver cross-sector 

support on gender equality.  

• Public and third sector bodies that support organisations to progress gender 

equality must consider how to assist them to build the capacity and skills 

required to undertake research to identify and analyse internal barriers, to 

develop appropriate interventions, and to effectively monitor and evaluate 

impact.  

• The UK and Scottish Governments and public bodies that require 

organisations to report on gender equality measures must do so in a way that 

drives action to address inequalities. It is not sufficient to expect organisations 
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to comply with equalities requirements; public bodies must rigorously monitor 

performance on equality and hold organisations to account accordingly. 

Behaviour  

• The Scottish Government must target the key influencers on children and 

young people to challenge behaviours and attitudes that entrench gender 

stereotypes in the next generation. The RSE welcomes the Scottish 

Government’s commitment to action on this issue in its Programme for 

Government 2018–19 and urges it to prioritise activities that will have the 

greatest impact, with renewed focus on engaging families and carers from the 

early years stage.  

• Education institutions and employers must have a zero-tolerance stance on 

unacceptable misogynistic behaviour and sexual harassment in study and 

work places; while developing cultures that minimise unconscious bias and 

gender stereotyping through appropriate training for staff and 

inclusive/progressive organisational policies, practices and standards. Making 

available high-quality part-time and flexible roles as standard was highlighted 

to this review as the development that would have the greatest impact on 

gender equality in the workplace.  

• More employers must move from rhetoric to decisive action on gender 

equality by participating in evidenced, legal and proportionate positive 

action4measures, including the introduction of placements solely for 

undergraduate women. In doing so, they could draw on examples from 

education, including City of Glasgow College’s pioneering women-only 

courses in engineering and construction, which have resulted in a significant 

increase in female enrolments in sectors where women are under-

represented. Employers should look to raise awareness of the need for and 

impact of positive action measures and work to create a culture where 

“redressing the balance” of under-representation is not only accepted but 

celebrated and participated in by all genders within a company. 

 

Education and training  

• The Scottish Government, local authorities and education agencies, working 

with providers of teacher education and professional learning, must ensure 

that all education settings across Scotland are gender aware and competent. 

This requires empowering teachers to recognise and remove gender 

stereotypes from classrooms and developing a gender-inclusive curriculum.  

• The Scottish Government, education agencies, early years providers, schools, 

colleges, universities and employers need to work in strong, coherent 

partnerships to deliver high-quality, inspiring and inclusive STEM learning. 

This must support positive, up-to-date understanding of STEM pathways and 

careers amongst young people and their families. The development of new 

regional STEM hubs and the Regional Improvement Collaboratives, coupled 

with the Developing the Young Workforce agenda, provide an excellent and 
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timely opportunity to embed activity on gender equality and STEM within and 

across the education and employment sectors.  

• Recognising that single intervention does not work, industry should look to 

create sustainable and strategic partnerships on gender equality with schools, 

colleges and universities which provide both access to knowledge for 

teachers and pupils at the school level, and “theory into practice” opportunities 

for under-represented students through placements, work experiences or 

engagement events. 
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Annex 2 - Automatic… For the People? 

 

Published in February 2018 by the Scottish Council for Development and Industry 

(SCDI), this report focuses on how Scotland can harness the technologies of the 

Fourth Industrial Revolution to increase economic and social prosperity. It was 

informed by analysis of opportunities for autonomation and digitalisation produced by 

the Fraser of Allander Institute.  

 

The report suggests that automation and technological progress have the potential to 

help boost Scotland’s productivity and generate higher growth even while Scotland’s 

working age population is forecast to fall. Technological change will displace 

workers. Jobs will change, and the skills required of workers will change too. Some 

types of role are more open to technological change than others. More work is 

needed to better understand the impact of technological change on the Scottish 

economy, including things like the role of fair work in the context of technological 

change, the spatial / regional patterns of work and how Scottish businesses are 

adapting their business practices in response to technological change.  

 

The report includes 12 recommendations focusing on how Scotland can boost 

productivity and generate higher inclusive economic growth against a background of 

a reducing working age population. It calls for a Fourth Industrial Revolution strategy 

for Scotland. It welcomes the plans for AI, data and digitalisation in the UK Industrial 

Strategy and Scotland’s Programme for Government, as well as innovative initiatives 

like CivTech. It concludes, however, that there is a need for a strategy addressing 

technology, alongside economic and social dimensions, as is being adopted in 

frontrunner countries. 

 

A national focus, led by an inclusive Scottish Commission on the Fourth Industrial 

Revolution 

1. Scotland lacks strategic leadership for the Fourth Industrial Revolution. This is not 

exclusively about government. A national focus is needed on what Scotland wants to 

do to harness the opportunities afforded by new technologies to generate economic 

and social value and create national excellence. A Scottish Commission on the 

Fourth Industrial Revolution, including policy-makers, industry, workers, academics, 

citizens and young people, should be established to recommend a strategy and 

actions for government, parliament and delivery partners. This agenda should also 

be a priority for the new Enterprise and Skills Strategic Board and the 

implementation of the UK Industrial Strategy in Scotland. 

 

2. Scotland needs to be a digital innovator and an agile adopter and adapter. 

Significant investment will continue to be needed in blue-skies and applied research, 

along with actions to more rapidly diffuse and adopt innovations in the economy. 

Scotland must pursue active participation in the relevant aspects of the Innovation 

Challenges and sector deals developed under the UK Industrial Strategy. Unlocking 

https://www.scdi.org.uk/wp-content/uploads/2018/03/SCDI-DigitalReport-Automation.pdf
https://www.scdi.org.uk/wp-content/uploads/2018/03/SCDI-DigitalReport-Automation.pdf
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long-term opportunities in the Fourth Industrial Revolution economy should be the 

highest priority for the Scottish National Investment Bank. Excellence in adoption 

and adaption will also require skills, agile   regulation and legislative changes. 

 

Develop regional opportunities and take immediate action to support “at risk” areas  

3. Regional opportunities should be a priority for regional agencies (including the 

new South of Scotland Agency), partnerships and future investment deals. Where 

this is the case it makes sense to align decision-making and resources. Health and 

social care challenges offer opportunities to locate more data driven technological 

research and innovation in post-industrial   and rural areas. 

 

4. Regions will, however, face challenges if their labour markets are more highly 

concentrated and there will be a need to manage risk to avoid deprivation. We 

should do everything we can to avoid the negative long-term effects of past eras of 

industrial change. Predictive action should be taken to support people and   regions 

which may be left further behind, aligning economic and skills strategies for sectors 

and regions which automation may impact most.  

 

Support local communities, businesses and social enterprises to collaborate and 

innovate 

5. Communities should be supported to get the basics right. There are emerging 

examples of how this can be catalysed at a local level through collaborative ‘whole-

community’ approaches. Experimentation should be encouraged and enabled in the 

physical and virtual worlds. A virtual tool could be created for communities, local 

businesses and social enterprises to simulate what new technologies could mean for 

them and inform A-B testing of ideas. 

 

Redesign education, skills, training, lifelong learning and employment for the new 

world of work, to equip children from early years onwards and to re-equip the current 

workforce  

6. Fundamental changes are necessary in education and employment. Digital 

literacy, data analytics and specialist upskilling, for example in AI or additive 

manufacturing, are essential. In addition, as more routine and non-routine tasks are 

automated the demand for high level, non-cognitive skills, social skills - self-

management, social intelligence, and innovation - will grow. People will need 

entrepreneurial mindsets and a lifelong capacity to adapt to changes. Education, 

skills, industry and   social partners need to work together to   influence changes: 

a) Resources should be increased and linked to system and profession- wide 

commitments to the development and introduction of new models of teaching 

and learning which are personalised and flexible around learners, like flipped-

classrooms, and to the significant digital upskilling of workforces. Post-school 

education should provide a range of academic and vocational pathways, 

including accelerated routes into the labour market which develop higher-level 

skills including critical-thinking, work-readiness and adaptability. There should 
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be an expansion of undergraduate and postgraduate opportunities in areas 

like AI and data analytics. There will be a specific need to redress long-term 

underinvestment in vocational education and training. 

 

b) As a society, we should no longer view education and skills development 

as a high intensity, short period activity, but rather as an ongoing activity 

throughout a working life. Individual workers will need to take a stronger 

interest in developing and adapting their skills and careers. Jobs will need to 

be re-learned in an AI context and there will need to be support for midcareer 

transitions. A wide range of policies, such as tax and welfare, should be 

reviewed to identify what would encourage complementary commitment to 

and investment in technologies, employment, skills development and lifelong 

learning, by workers, employers and government. Nordic countries show how 

flexible labour markets can be combined with higher investment in active 

labour market policies, including strong support for career transitions and 

retraining. 

 

Challenge and support businesses, and encourage ‘Fair Work’ technology 

partnerships 

7. There is a pressing need to gear-up businesses. The Fourth Industrial Revolution 

will be highly disruptive of markets, offering opportunities, for example, for small 

businesses and social enterprises with innovative products and services in the global 

marketplace, or to re-shore production in Scotland through advanced and additive 

manufacturing, but there will be significant risks for digital laggards, especially if 

platforms capture much of the value. It could be time to focus public resources on 

businesses which can demonstrate commitment to increase their digital maturity. 

 

8. Employers should develop their strategies for new technologies in partnership with 

their workforces. Technologies are more likely to be successfully procured and 

integrated when leaders, managers and workers discuss them. But there is   concern 

that AI and data are being used in some workplaces, particularly but not only in the 

Gig Economy, to micromanage workers rather than improve job quality and 

employee wellbeing. The Fair Work Convention should develop and share best 

practice on employer-employee partnerships to introduce and utilise technologies 

and access data, including the potential for better quality of work, job redesign and 

upskilling, and higher performance and living standards. The Taylor Review of 

Modern Working Practices identified ‘one-sided flexibility’ for employers not 

employees. Action is needed now, but as AI changes the nature work it is likely that 

further reforms will be needed to employment law. 

 

Take a global lead in developing safe, innovative and ethical data strategy  

9. Data is fundamental to the Fourth Industrial Revolution. It is a strength of tech 

companies in Scotland, supported by Scotland’s Innovations Centres and the 

Edinburgh City Region Investment in Data. Concerns about data protection and 
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personal control are a barrier to unlocking its full potential. Scotland could 

differentiate itself from countries with a lax approach and take a global lead by 

developing AI and data, whilst ensuring data privacy and ethical use in society and 

the workplace. Government and industry, with economic and social partners, should 

urgently develop a data strategy to protect personal data and unlock the benefits of 

sharing data for people, organisations and   networks. 

 

Develop a ‘fit for the Fourth’ infrastructure, including digital and smart infrastructure 

10. All parts of Scotland will require a ‘fit for the Fourth’ infrastructure. This means 

deploying the next generation of digital networks, but also making the technologies 

of the Fourth Industrial Revolution integral in all infrastructure, and in housing where 

beneficial. Smart infrastructure, including sensors, the Internet of Things, data, and 

robotics, can improve the performance of infrastructure, better match supply and 

demand, and inform the design of new infrastructure. 

 

Keep under review and test longer-term policy options for inclusive growth 

11. In the longer-term, wider policies will be required to support economic and social 

prosperity. Options should be kept under review and piloted. Reduced working 

hours, with increased job sharing and part of the reduction assigned to on-the-job 

training, could help to avert technological unemployment and make automation work 

in the interests of employees, employers and society. A Job Guarantee, offering 

anyone willing and able   to undertake a community job at a socially inclusive 

minimum wage, and/or a Universal Basic Income, could be options to support 

displaced workers in transition between employment and retraining due to 

automation and a changing labour market. The planned Universal Basic Income 

pilots in Scotland should be designed to help test this potential role in different social 

contexts. 

 

Promote Scotland’s strengths in traditional industries and attractions 

12. Scotland should not lose sight of non-digital opportunities. There is a need to 

continue to develop ‘traditional’ skills too difficult for machines, and Scotland is well-

placed to take advantage of the market for handmade products, authentic places, 

digital detoxes, and so on. The pace of change is increasing, but it need not 

overwhelm us. Fears must be faced, but Scotland can be confident. Being a growing, 

digital frontrunner economy will make it easier to deal with social challenges. Being 

inclusive and socially innovative will create a stronger economy, which will make a 

smaller market like Scotland’s more attractive to the new, innovative consumer-

facing industries. 
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Annex 3 - STEMEC Report 2016 

 

Published in September 2016, this was the third and final in a series of reports on 

STEM education in Scotland. The first report was the Excellence in Science 

Teaching report delivered in 2011. The second, the Science and Engineering 

Education Group (SEEAG) Report, was delivered in 2012. This report recommends 

a five-year rolling 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. 

 

The report brought forward 43 recommendations, summarised below. 
 
Administration of Education 

 
Recommendation 1 Once a year a national meeting of bodies responsible for education 

should adopt a five-year implementation plan, transparent to all, with 
agreed objectives, responsibilities and timetables, annually to be 
revised and extended a further year. 

Recommendation 2 
 

To strengthen evaluation and research, including independent 
knowledge creation, every two years Education Scotland, in wide 
consultation, including teachers and universities, should support and 
organise a national meeting of education bodies, to identify a wide 
programme of research that will be valuable to Scottish Education. 

Recommendation 3 
 

The Scottish Government should continue its support for the 
Growing Up in Scotland (GUS) Study, that GUS should be 
‘refreshed’ to ensure its continuing strength and a third cohort be 
recruited in the near future. 

Women in STEM 
 
Recommendation 4 The findings of the Improving Gender Balance pilot project managed 

by the Institute of Physics and funded by Skills Development 
Scotland should be disseminated and incorporated into the practice 
of all school clusters. 

Recommendation 5 
 

SDS should publish a national action plan for Careers Advice 
dealing with Equalities and Education Scotland’s Inspectorate 
should give greater prominence to this area when conducting their 
Careers Advice inspections. 

Recommendation 6 
 

The Scottish Government through the Strategic Group on Women 
and Work should prepare a report on progress on the RSE’s 
Tapping All our Talents Report’s recommendations. 

Teacher Numbers 
 
Recommendation 7 The Scottish Government should extend its current policy of 

increasing ITE places in Scottish Universities.  

Recommendation 8 
 

The Scottish Government should lead the development of a 
coherent national strategy for building teacher and leadership social 

https://www.gov.scot/publications/stemec-report-2016/
https://www.gov.scot/publications/stemec-report-2016/
https://www.stem.org.uk/resources/elibrary/resource/32917/supporting-scotlands-stem-education-and-culture-second-report#&gid=undefined&pid=1
https://www.stem.org.uk/resources/elibrary/resource/32917/supporting-scotlands-stem-education-and-culture-second-report#&gid=undefined&pid=1
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capital which allows teachers sufficient time to collaborate, 
undertake career long professional learning and lead the delivery of 
CfE through consideration and restructuring of teacher numbers, 
workload, contact time and bureaucratic demands. 

Initial Teacher Education 
 
Recommendation 9 The qualification requirements for applications from students 

wishing to study to become primary school teachers should be 
raised to an SCQF Level 5 in a science and that after a further five 
years the requirements should be increased to Level 6 in 
mathematics and a science. 

Recommendation 10 
 

Universities should review the provision of science education within 
their primary ITE courses, and Local Authorities should work with 
Universities to provide structured support for PDGE teachers in 
primary science pedagogical content knowledge for newly qualified 
primary school teachers for at least the first two years in a teaching 
post. 

Recommendation 11 The Scottish Government, working with the GTCS, Higher 
Education Institutions, ITE providers, Local Authorities and 
Professional Bodies, should develop a five-year strategy to address 
teacher shortages in the STEM subjects with consideration given to 
appropriate incentives to encourage people to gain teacher 
appropriate STEM teaching qualifications. 

Recommendation 12 Improved data on STEM, especially Technological Education, 
teacher qualifications and expertise, should be gathered to allow for 
improved teacher workforce planning.  

Recommendation 13 The TWPG should publish a five-year rolling programme of target 
numbers for teachers in all disciplines, updated annually, providing 
confidence to individuals and institutions in planning and 
implementation and ensuring that shortfalls in shortage subjects are 
being addressed. 

Recommendation 14 A short life working party comprising representatives of STEC, 
ADES and Scottish Government should be convened to develop 
and implement a long-term programme of financial and practical 
support for primary school teachers to obtain Diplomas and Masters 
in Primary Science and Pedagogy. 

Recommendation 15 Higher Education Institutions, working in partnership with others to 
ensure the needs of teachers and their learners are met, should 
develop Masters accredited courses recognising the development of 
pedagogical content knowledge in the STEM subjects. 

Primary Science 
 
Recommendation 16 There should be continued and expanded support for SSERC to 

ensure that all Local Authorities have access to the Primary Cluster 
Programme and that additional support can be provided to clusters 
beyond their first year of participation in the Programme. 
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Recommendation 17 Education Scotland should continue to provide a dedicated Primary 
Science Development Officer Role with associated responsibility for 
primary science content across Education Scotland platforms.  

Recommendation 18 National surveys like the SSLN survey should include information 
gathering about the confidence of primary teachers to deliver the 
science curriculum and pupil attitudes and performances in science.  

Recommendation 19 As PLCs develop, Education Scotland should consider quality 
assurance mechanisms based on a collaborative cluster approach 
to primary science. This would encourage open sharing of 
innovative approaches and allow primary schools to use their 
strengths to benefit whole clusters rather than just individual 
schools.  

Recommendation 20 The Science Curriculum, Learning, Teaching, Assessment and 
Support Forum should look at ways to reduce in number and 
simplify the 56 Experiences and Outcomes within the primary 
science curriculum as a priority; subsequently providing further 
exemplification. 

Recommendation 21 Education Scotland should continue to offer guidance and support 
around the delivery of the Experiences and Outcomes, both in terms 
of science knowledge and science skills at early, first and second 
levels. 

Recommendation 22 Scottish Government and Local Authorities should work with SCDI 
YESC’s to support engagement with 100% of primary schools in 
Scotland by 2022 in order to promote the embedding of YESC 
activities within the curriculum and ensure an entitlement for all. 

Recommendation 23 Scottish Government should continue to provide funding to the 
Scottish Science Centre Network and Scotland’s Science Festivals 
while maintaining a wider programme of science engagement grants 
to support Scotland’s varied science engagement activities. 
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Effective Career Long Professional Development and Professional Learning Communities 
 
Recommendation 24 The GTCS Professional Update process should be used as the 

framework and catalyst for effective CLPL for all teachers with 
sufficient time for effective delivery provided. 

Recommendation 25 Education authority and school leaders should facilitate the 
participation of teachers in meaningful and effective PLCs, be it 
local clusters, national subject fora, professional associations or 
other appropriate structures which allow teachers to develop as 
professionals and improve the learning of the students in their care 
and avoid the promotion of contrived collegiality.   

Recommendation 26 The Scottish Government should encourage universities, the 
Scottish Funding Council, colleges and science centres to develop, 
along with schools and local authorities, a network of STEM Centres 
to act as hubs and give a focus for cluster working, CLPL, 
pedagogical development and communication between 
organisations.  This model can be extended to other areas of the 
curriculum. 

Recommendation 27 Scottish Government, Education Scotland and Local Authorities 
should ensure that there is sustained funding to both increase the 
capacity of SSERC that will also allow them to plan extended 
programmes of professional support crossing over several financial 
years.   

Interdisciplinary Learning (IDL) 
 
Recommendation 28 High priority should be given by Scottish Government, Education 

Scotland and SQA to empowering and resourcing schools, school 
networks and local authorities to take responsibility for the 
articulation, exemplification, implementation, development and 
assessment of IDL within CfE. This should be a strategically 
planned process that impacts all areas of the curriculum. 

Recommendation 29 IDL has a central role to play in engaging disengaged learners and 
closing the attainment gap, and should be recognised and 
developed as a key element within the strategy for implementation 
of the National Improvement Framework by Scottish Government, 
Education Scotland, local authorities and school leaders. 

Recommendation 30 The creative potential and capacities of STEM subjects need to be 
recognised, developed, demonstrated and encouraged through IDL 
by Education Scotland, SQA, local authorities, practitioners and 
CPD providers, and in ITE. 

Recommendation 31 SQA and Education Scotland should take responsibility for 
researching, developing and delivering methods of assessment of 
IDL in and across the Senior Phase and the Broad General 
Education, in collaboration with local authorities, practitioners and 
schools.  

Recommendation 32 The process of implementation and development of IDL within CfE 
should be subject to thorough and on-going independent research if 
a clear understanding is to be gained of the key factors that 
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determine what works and doesn’t work, and an evaluation of its 
impact. Teachers as researchers should play an important role in 
this process. 

Recommendation 33 Universities, colleges and local authorities should co-ordinate their 
efforts to support formal engagement and partnerships with schools, 
school networks and their communities (including business, industry 
and research institutes) to develop sustainable regional hubs, 
professional learning communities and related partnerships as 
appropriate, building around emerging effective new models of 
engagement. The implementation and development of IDL should 
be a key element of this support. This is consistent with 
Recommendation 26 in Section 10. 

Additional Barriers to Success 
 
Recommendation 34 Wherever possible bi-level/course or multi-level/course classes 

should not be taught in the sciences as the courses were not 
designed to be delivered in this manner.  

Recommendation 35 The uptake of STEM subjects at SCQF levels 5-7 should be 
monitored and action taken if a decline in uptake is manifest. 

Recommendation 36 SQA assessment of units and courses in the senior phase should 
be simplified to reduce the assessment burden on candidates and 
administrative burden on teachers.  Assessments should be more 
holistic and unit assessments more formative in nature. 

Recommendation 37 The purposes and nature of any national standardised assessment 
introduced in the BGE stages should be primarily designed to 
increase the depth of learning of pupils and not for the assessment 
of the education system, which could be achieved through a 
thoroughly applied sampling approach. 

Recommendation 38 The introduction of national standardised assessment should be 
continuously monitored for unintended consequences that detract 
from the overall aims of Curriculum for Excellence. 

Recommendation 39 The Scottish Government should commission further research to 
identify the requirements, including the appropriate funding, to 
enable the adequate delivery of practical science and the 
development by pupils of practical skills across all STEM subject 
areas. 

Recommendation 40 Education authority and school leaders should ensure that adequate 
resources are available in schools to allow teachers and technicians 
to implement practical work in schools. 

Recommendation 41 CPD providers should ensure that teachers have good opportunities 
to develop effective teaching and learning of practical skills that 
meet the needs of learners and of the new curriculum. 

Recommendation 42 Technicians play an essential role in STEM education.  The Scottish 
Government, through the TWPG, should collect statistics on 
technician employment in schools, as part of its annual survey of all 
teachers, to allow proper planning and delivery of technician 
recruitment, training and CPD. 
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Recommendation 43 Education Scotland’s Inspectorate should report on whether or not 
schools have sufficient resources to provide sufficient hands on 
work in the STEM disciplines to meet the needs of learners and the 
new curriculum. 
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Annex 4 - KPI Progress table  

KPI Overview Update – text taken from the Annual Report SPICe Comment Category 

1 Meet Initial Teacher Education 
student intake targets for all 
STEM subjects. 

In order to address teacher shortages in certain STEM subjects targets are 
set for the number of students to be taken onto initial teacher education 
courses in these subjects. These targets reflect the demand for teachers in 
each subject and have been increasing each year. While these targets have 
not been met overall, intakes for the STEM secondary teacher training 
courses have increased from 380 in 2015-16 to 530 in 2017-18, and setting 
stretching targets is helping to drive progress. 

Not achieved, but there is some progress. SPICe 
could provide a longer backrun of data as well as 
quantifying the targets to better understand this 
KPI. 

Limited 
progress 

2 Increase the number of passes at 
SCQF level 5 in Mathematics by 
10% by 2022. 

We have taken the 2017 SQA results as the baseline. The number of post-
review passes in that year were 28,166, with 28,336 passes in 2018. 
Numbers for previous years were 28,849 (2014), 24,676 (2015) and 27,515 
(2016). Therefore, the figures for both 2017 (the baseline) and 2018 (the 
current year) are similar to each other and slightly less than 2014 but these 
increases should be seen in the context of a falling cohort size with the S4-
S6 cohort falling each year from 135,548 in 2014 to 125,476 in 2018. 

Target is to reach 30.983 passes (+10%), so target 
not currently met, with an increase of 0.6% in 
2018. In order to meet this target increases in 
future years will need to be larger than in the first 
year. 

Limited 
progress 

3 Increase overall provision of 
Foundation Apprenticeship 
opportunities to 5,000 new starts 
by 2019 and expand provision 
and Foundation Apprenticeship 
opportunities across all Scottish 
secondary schools. 

Cohort 1 of the Foundation Apprenticeships (2016-2018 delivery) is the first 
year of delivery after the initial pilot phase and is the baseline year. The 
overall number of starts in 2016 was 346 of which STEM starts were 161. In 
2017, the total number of FA starts was 1,245 of which 552 were STEM 
starts. The 2018 Foundation Apprenticeship report showed that 
approximately 71% of secondary schools were involved in Foundation 
Apprenticeship Delivery across Cohort 1 and 2. The next report will be 
published later in February 2019. 

Data to be updated this month – SPICe can provide 
when available 

baseline 
data only 

4 Increase the number of 
apprenticeship opportunities in 
STEM-related subjects at SCQF 
Level 9 and above. 

The Graduate Apprenticeship programme is still relatively new. The first 
cohort began in September 2017 and the second cohort in September 2018. 
Data on these cohorts will be published in March 2019 and will be included 
in the next Strategy annual report. 

Data to be published in March 2019 – SPICe can 
provide when available 

baseline 
data not 
yet 
available 

5 Increase the proportion of those 
who successfully completed a 
recognised qualification at 
college in a STEM subject. 

For college courses at HE level, the proportion of successfully completed 
courses that were in STEM subjects was 27.9% in 2014-15, 28.4% in 2015-
16, 29.1% in 2016-17 and 28.3% in 2017-18. For college courses at FE level, 
the proportion of successfully completed courses that were in STEM 
subjects was 25.2% in 2014-15, 25.3% in 2015-16, 23% in 2016-17 and 
23.5% in 2017-18. 

SPICe can clarify whether there is a specific target 
for the increased proportion, and provide a longer 
backrun to provide further context for the baseline 
year. 

Baseline 
data only 
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6 Increase the proportion of 
Scottish Domiciled qualifiers on 
Full-time First-Degree STEM 
courses. 

2015-16 is the baseline year. The proportions of Scottish domiciled 
qualifiers on full-time first-degree courses is similar across the three years of 
2015-16, 2016-17 and 2017-18 but has shown slight increase overall. This 
reflects a trend prior to 2015-16. The proportions in 2015-16 were. 34.6% 
(excluding medical courses) and 51.2% (including medical courses). In 2017-
18 the proportions were 35.2% (excluding medical) and 52.5% (including 
medical). 

Proportion has slightly increased (up 0.6% excl 
medical, up 1.3% inc medical). SPICe can clarify if 
there is a specific number attached to this target. 

Positive 
progress 

7 Increase in the number of 
participants in STEM-related 
Youth and Adult Achievement 
awards. 

No baseline data or trends exist. Baseline data will be available by March 
2019. 

Baseline data available in March 2019, SPICe can 
update once this is available. 

baseline 
data not 
yet 
available 

8 Increase the cumulative hours of 
STEM professional learning 
accessed by early years, schools, 
college and CLD practitioners 
annually. 

Education Scotland introduced new data gathering measures in 2017-18 to 
track provision of professional learning in STEM. Responses from 44 
organisations showed that they collectively provided 109,969 cumulative 
hours of STEM professional learning between 1 August 2017 and 31 July 
2018. At the same time, early learning and childcare and school 
practitioners were surveyed. Responses from 876 practitioners showed they 
accessed an average of 21.3 hours of STEM professional learning between 1 
August 2017 and 31 July 2018. Of the respondents, 63.4% agreed or strongly 
agreed with the statement ‘I am confident in delivering STEM learning in my 
practice.’ Education Scotland will take steps to improve and align data 
gathering in 2019-20 to ensure it provides a robust and comprehensive 
account of the provision and to help track progress. 

Baseline data now available, progress to be 
tracked from next year 

baseline 
data only 

9 Reduce the gap between the 
percentage of school leavers with 
one or more award in STEM 
subjects at SCQF level 6 or better 
from the least and most deprived 
SIMD quintiles to 31 percentage 
points by 2020 and to 25 
percentage points by 2022. 

2015-16 is the baseline year when the gap was 36.8 percentage points. Data 
from previous years show that the current value (35.6 percentage points) is 
a reduction on the gap in all previous years. Between 2015-16 and 2016-17 
there was a slight increase in the proportion of school leavers with one or 
more STEM award at SCQF level 6 in the most deprived quintiles and a slight 
decrease in the proportion of school leavers with one or more STEM award 
at SCQF level 6 in the least deprived quintiles. 

Aim is to reduce the gap by 5.8pp by 2020 - at end 
2017 this gap reduced by 1.2pp. If this rate of 
improvement is sustained then the target will be 
met. 

Limited 
progress 

10 Improve the gender balance in 
attainment in key STEM related 
subjects at SCQF level 6 by 
increasing the number of females 
passing physics by 15% and 
computing by 20%, by 2022. 

2017 SQA data is the baseline year. Prior to that, female passes in Physics 
had declined from 2,262 in 2014 to 1,899 in 2017 – with some variations 
across the years. For physics, they declined again slightly in 2018 to 1,863 
passes. For computing, female passes declined from 670 in 2014 to 480 in 
2017 – again, with variations from year to year – and then increased by 72 
passes to 552 female passes in 2018. 

Computing - 480 to 552 from 2017 to 2018. Target 
is 576 – if improvements continue even at a slower 
pace then this target will be met. 
Physics - 1,899 to 1,863 from 2017 to 2018. Target 
is 2,184.  

Limited 
progress 
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11 Improve the gender balance in 
STEM subjects studied at college 
and university. 

The percentage of female enrolments across the STEM subjects at 
universities has been, in general, increasing marginally from 2014-15 to 
2017-18. In 2017-18, it ranged from 66% for the biological sciences to 19% 
for Engineering and Technology and 21% for Computer Science. There were 
very slight increases in the proportion of female enrolments in engineering/ 
technology and computing between 2014-15 and 2017-18 but a slight 
decrease for mathematics. In the college sector, while there remains a lot to 
be done, progress has been encouraging. The percentage of female 
enrolments across STEM courses at HE level in colleges has been gradually 
increasing from 13.9% in 2014-15 to 17.8% in 2017-18. In 2017-18, they 
ranged from 57.0% for the sciences to 2.8% for Nautical Studies and 8.0% in 
Engineering. At FE level, while there was a dip in 2015-16 (28.8%), over the 
four-year period there has been an increase in the proportion of females 
taking STEM courses from 30.8% in 2014-15 to 32.3% in 2017-18. While 
figures are variable across the types of course, there are promising 
increases for Engineering with female enrolments increasing from 14.8% in 
2014-15 to 25.5% in 2017-18. 

No set target, SPICe can clarify whether there is a 
specific target either in total or for individual 
subjects. 
 
Progress at the FE level where proportion of 
females taking STEM courses has increased from 
30.8% in 2014-15 to 32.3% in 2017-18. Within this, 
significant increase in engineering (14.8% to 
25.5%). 
 
HE level - increase from 13.9% to 17.8% from 
2014-15 to 2017-18 

Limited 
progress 

12 Increase gender balance in the 
uptake of STEM-related 
Foundation Apprenticeship 
opportunities in the senior phase 
of school. 

Females represented 8.1% of starts in STEM Frameworks for cohort 1 (2016) 
and 13.2% of starts in STEM frameworks in cohort 2 (2017). 

5.1pp increase from 2016 to 2017. Cohort 3 figures 
for 2018 not yet available (need to check when) 

Positive 
progress 

13 Increase the proportion of 
schools from most deprived 
quintile that receive a quality 
STEM engagement experience 
from funded Science Centres. 

Baseline taken as 34.1% in 2016-17, the year prior to the launch of the STEM 
Strategy and the first to use data from SIMD16. The proportion in 2017-18 
was 44.9% of eligible schools, which represents a large increase on previous 
figures. This has been driven by changes to policy and funding for the 
Science Centres. However, it must be noted that figures may also be 
affected by the re-configuration of the SIMD data zones in 2016 from the 
previous data in 2012 and a slight decrease in the total number of eligible 
schools. 

No set target for increase – SPICe can clarify 
whether there is a specific proportion. 
 
Increased from 34.1% to 44.9%, but part of this 
down to changes to zoning and a reduction in the 
number of eligible schools – SPICe can clarify 
details of this change, and confirm it is a one-off. 

Limited 
progress 

14 Increase the number of members 
of community groups from the 
most deprived or rural areas 
participating in quality 
engagement with Science 
Centres and festivals to 10,000 by 
2022. 

The baseline has been taken as 8,235 visits by members of eligible 
community groups in 2016-17, the year prior to the launch of the Strategy 
and the first year of increased subsidy. The trend since 2012-13, when the 
subsidy was initiated separately, has been for increasing numbers of 
participants as the centres have developed relations with community 
groups in their areas. The subsidy was increased in 2016-17 with an increase 
of over 1,000 participants from the previous year. In 2017-18 the number of 
visits increased again to 8,604. This represents the highest participation 
since the subsidy was started. 

Target is to reach 10,000 by 2022, an increase of 
1,765 on the 2016-17 figure. In 2017-18 there was 
an increase of 371. An average increase of 348 is 
required for the remaining years in order to meet 
the target. 

Positive 
progress 
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15 Increase the proportion of young 
people who say they feel 
studying STEM is important for 
them and/or for their future 
careers in the Young People in 
Scotland Survey. 

Baseline data gathered in 2017 survey and will be available every two years. 
Almost two thirds (65%) of respondents said they had chosen or thought 
they would choose to study a STEM subject. Of these, 52% said they had 
chosen a STEM subject because they felt it was important to them and/or 
for their future career. 56% said that it was because they enjoyed STEM. 

Baseline data only, SPICe can clarify when the first 
set of data will be available 

baseline 
data only 

16 Increase the number of 
employers engaged with 
education to support young 
people of all ages to understand 
STEM career opportunities and 
develop skills for work (including 
career advice, work inspiration, 
work experience placements, 
etc.) 

We currently have no robust mechanisms for measuring the numbers of 
employers engaged with STEM. However, a recent data gathering exercise 
undertaken in collaboration with local authorities and employer groups 
indicates that 79% of secondary schools are now benefitting from 
meaningful and productive partnerships with employers. Scotland’s 21 
Developing Young Workforce Regional Groups are engaged in building both 
strategic partnerships between schools and employers and a whole range of 
other complimentary activity. Whilst the Groups do not currently separately 
identify STEM-based activity, their activity is driven by the needs of local 
employers which includes a high proportion of STEM-type activity reflecting 
current and future needs. We are actively exploring with partners, including 
the DYW Regional Groups, how best to collect and report on this KPI. 

Not yet identified a clear way of measuring this 
KPI. Committee could investigate how progress is 
being made against this to clarify how this KPI will 
be measured, and when this measurement can 
begin. 

no 
agreed 
target 

17 Increase the numbers of 
placements and internships with 
employers for college learners 
within STEM curricular areas. 

An audit of current practice in industry placements has been conducted in 
colleges and universities with the aim of establishing a baseline from which 
to measure future actions. The output from the audit will be available in 
Spring 2019. 

Baseline data to be available soon. SPICe can 
updated when this data is available.  

baseline 
data not 
yet 
available 

18 Reduce the proportion of STEM 
employers in Scotland 
experiencing skills shortages. 

The proportion of STEM employers in Scotland with at least one skills 
shortage vacancy was 6.4% in 2015 and 7.7% in 2017. 

From 2015 to 2017 the skills shortage increased to 
7.7% (from 6.4%) 

No 
progress 
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Education and Skills Committee 

11th Meeting, 2019 (Session 5), Wednesday, 27 March 2019 

STEM witness submissions pack 

Submissions have been received from some of the witnesses attending the 

evidence session and these are attached.  

 

• Lorna Hay- Teacher, Pitteuchar East Primary School 

• Dr Fiona McNeill- Associate Professor of Computing Science at Heriot Watt 

representing the Learned Societies Group, RSE 

• Toni Scullion- Computer Science Teacher, St Kentigern’s Academy 

• Liz Turner- Head of Corporate Responsibility, BT Scotland 

• Professor Ian Wall- Former Chair of the Science, Technology, Engineering, 

Mathematics Education Committee (STEMEC)    

  



Lorna Hay, Teacher, Pitteuchar East Primary School 
 

Background and Context 
I am a class teacher at Pitteuchar East Primary School in Fife, which has around 300 
pupils. Last year I completed a PGCert in Engineering STEM Learning.  My research 
study was informed by interviews with thirty-two engineers regarding career 
inspirations and Engineering Habits of Mind (EHoM); a term used by Professor Bill 
Lucas in Thinking Like an Engineer (2014) to describe the way engineers think and 
act. Prior to this, I had completed a one-day Primary Engineer training course and had 
been supported by a professional engineer on several engineering projects with my 
learners.  In my school I am leading the pilot of the Institution of Primary Engineers 
(IPrimEng), a Universe of Engineering initiative which is a whole-school approach to 
developing STEM, security mindedness and employability skills in Primary aged 
children. (98% of our pupils gained membership to the institution last year).  
 
Summary of my opinion 
The UK needs more engineers to address current skills shortages and ensure the 
future strength of the economy. Education has a fundamental role to play in nurturing 
young people to act and think like engineers, but can only do so if engineering 
becomes more visible in primary schools.  The cultivation of EHoM (Improving, 
Systems Thinking, Adapting, Problem-finding, Creative Problem Solving and 
Visualising) through interdisciplinary project and problem-based learning presents a 
feasible approach, however developing the knowledge and confidence of teachers 
through appropriate CPD and partnerships with engineers is necessary to ensure the 
effective teaching of engineering in primary schools.  While much has still to be 
decided about the direction that engineering education will ultimately take, it is clear 
that a coherent plan in which industry, government and educators work together is 
essential in order to cultivate engineering minds from an early age and meet the future 
requirements of an ever-expanding industry. 

 
Increase learner engagement and motivation for engineering: 

• Toddlers are natural engineers; investigating, creating and problem solving 
comes so naturally to them as they ‘tinker’, yet by the time they become 
teenagers these natural engineering habits have in most cases diminished. 
 

• The 2013 research; ASPIRES: Young people’s science and career aspirations, 
age 10-14 (Kings College, London) found that children who do not express 
STEM related aspirations at age 10 are unlikely to develop STEM aspirations 
by the age of 14, when they are making important subject choices. This is why 
early-intervention at primary level is crucial.  
 

• My research study found that engagement in a range of engineering 
experiences, including ‘authentic learning with engineers’; a signature 
pedagogy for the teaching of engineering (Lucas, et al., 2017), and Project 
Based Learning resulted in increased learner motivation for and enjoyment of 
engineering - a crucial first stage in developing engineering aspirations in young 
people.  
 

 



• Sixteen engineers (a mix of male and female, to provide positive role models 
for all learners) visited our school during our STEM Fortnight in February, and 
were interviewed by pupils about their careers, before supporting learners in an 
engineering challenge. Learners have been hugely motivated by interacting 
with real engineers, with several now vocalising engineering career aspirations.  
  

• Given the increased motivation and engagement witnessed among learners in 
my own setting during our STEM Fortnights, it could be worth considering such 
an event at a national level along the lines of the ‘Maths Week Scotland’ 
initiative. 

Make engineering more ‘visible’ in Primary Schools 

• In Big Ideas: The Future of Engineering in Schools (Finegold, 2016) the 
Institution of Mechanical Engineers shares the opinion of others that a lack of 
visibility of engineering in the UK education system bears some responsibility 
for an absence of sufficient engineering aspirations in young people. 
  

• Making engineering a stand-alone subject in Primary schools however, is 
problematic; not least due to an already overcrowded curriculum.  Perhaps a 
more realistic option is to deliver engineering experiences through cross-
curricular teaching to develop core skills.  
 

• EHoM’s present, in my opinion, one of the most viable approaches to the 
learning and teaching of engineering, without requiring engineering to become 
a stand-alone subject.   
 

• The Institution of Primary Engineers (IPrimEng) could provide a framework for 
embedding engineering and STEM skills within the existing curriculum. 

Improve teacher effectiveness. 

• Curriculum changes alone will not suffice as ‘High-quality teaching is critical to 
student engagement and success in the important but challenging subjects that 
create the foundation for engineering’ (John Perkins, Review of Engineering 
Skills, 2013: p. 23).  
 

• Clark and Andrews’ (2010) exploratory study into primary engineering 
education identified that a lack of understanding of engineering coupled with a 
lack of confidence in teaching it, resulting from insufficient training, was 
detrimental to the successful implementation of engineering education in 
primary schools. Although their study was small, with only 30 participants (not 
all teachers) their findings were corroborated in my own setting.  Following our 
STEM focus fortnights, and inter-school CPD, teacher confidence has 
increased. 
 

• Reversing this lack of teacher confidence is necessary to effectively cultivate 
EHoM in learners. As Clark & Andrews (2010) elude to, good-quality extended 
CPD to develop teacher knowledge of engineering is likely to lead to 
improvement in teacher effectiveness.   



• Learning Like an Engineer (2017), lists the enhancement of existing 
professional learning networks for teachers to encourage collaborative 
professional learning, within its six broad recommendations, which I believe 
should be prioritised here.  
 

• The feasibility of all teachers engaging in extended engineering CPD presents 
challenges, not least in terms of time and cost.  One approach to developing 
knowledge and confidence suggested in several reports, is for schools and 
teachers to build relationships with engineers.  There is evidence that this 
approach is successful (Lucas, et al., 2017) and, in the case of my own practice, 
building a relationship with an engineer certainly developed my own confidence. 
 

• Sourcing engineers with whom to develop these relationships in the first place 
can be difficult for schools, so the expansion of initiatives such as the STEM 
Ambassadors network should be prioritised by government and industry, 
although care should be taken not to overburden employers with requests for 
assistance, whilst ensuring that all schools in Scotland feel the benefit, 
regardless of size or geography.  
 

• Funding or incentives could be made available to engineering companies to 
increase their STEM engagement with schools – at primary school level as well 
as secondary. 

  



Dr Fiona McNeill, representing the Learned Societies’ Group on Scottish STEM 
education. 

 

Views on key issues facing STEM education in Scotland 

 
The collaborative Learned Societies’ Group (LSG) brings together the learned 
societies and professional associations in STEM (1). Its remit includes identifying 
and promoting priorities for school STEM education in Scotland, monitoring and 
responding to school STEM education initiatives and developments; and stimulating 
debate in relation to these issues in Scotland (2). The LSG is chaired by Professor 
Lesley Yellowlees. 
 
Need for skilled, motivated teachers 

- Increasing focus on teacher retention rather than purely recruitment is welcome but 
needs to be extended and improved. 

- Need for improved data on teacher shortages and vacancies to support accurate 
teacher workforce planning. 

- Ongoing difficulty in meeting the recruitment targets for many STEM ITE courses. 
While the focus is on intake targets, it will be important that data is collected on how 
many of the ITE entrants complete their courses and enter the teaching profession. 
Recruitment problems are exacerbated by inflexible application of entry 
requirements. 

- Need for increased focus on STEM in Primary Initial Teacher Education. 

- Need for increased focus on STEM in teachers’ career-long professional 
development. 

Encouraging students to choose STEM subjects 

- Reduction in number of subjects taken at Nat 4/5 in many schools may be leading 
to STEM subjects being squeezed out. 

- Pressure on schools to ‘raise attainment’ may lead students to be steered towards 
subjects with higher pass rates. 

- Significant gender imbalance in many STEM subjects not currently sufficiently 
addressed. 
 
References:  
1 The Association for Science Education, the British Computer Society, the 
Edinburgh Mathematical Society, the Institute of Physics, the Royal Society of 
Biology, the Royal Society of Chemistry, the Royal Society of Edinburgh, the Scottish 
Mathematical Council. 
2 https://www.rse.org.uk/policy/standing-committees/learned-societies-group/ 
  

https://www.rse.org.uk/policy/standing-committees/learned-societies-group/


Toni Scullion- Computing Science Teacher, St Kentigern’s Academy  
 
I am a computing science teacher and have been teaching at St. Kentigern’s 
Academy in West Lothian for the past seven years. Looking at national and local 
statistics with my colleagues, it became very clear that there was a lack of uptake 
and retention with girls in Computing Science at all levels of Secondary education. 
Looking outside of my own area showed me a similar, bleak picture of females at 
tertiary education and in the industry workplace. This was the initial motivator for me 
to look at how I could help address and hopefully narrow this gender gap. I am very 
fortunate that my own workplace has an extremely healthy uptake of girls at all 
levels, well above both local and national figures. I formed a charity, dressCode, to 
support this aim, looking to raise awareness of the opportunities in the tech sector in 
Scotland and to have a platform to highlight the great work being done in schools 
across Scotland. dressCode is also looking to bridge the gap between industry and 
education, by running hackathons for secondary school pupils in local tech hubs and 
ultimately help close the gender gap in Computing Science.  
 

The area that I feel would benefit from garnering more attention and consideration is 
on activities that would have a positive impact on the number of girls choosing STEM 
subjects in secondary school as well as ways to encourage girls to continue to pick 
STEM subjects as they move through secondary school, into further education and 
ultimately the workplace. I feel that events like the dressCode hackathon, which is 
run in partnership with a tech company, giving young girls the experience of what 
working in a technology based company is like, and giving them the opportunity to 
speak to and work with professionals from that company is a step forward. We have 
already seen the excitement and change in perspective in the groups of girls who 
have done a hackathon at Sky on International Women’s Day. More events, 
competition and activities that expose girls in a positive, engaging and fun manner to 
the world of STEM would, I feel, be a massive step in the right direction. Creating 
easily accessible, well communicated and advertised opportunities for young girls to 
visit and work in STEM workplaces, with role models who are advocates for their 
area and for STEM in general would be another worthwhile aspect to consider.  
 
  



Liz Turner - Head of Corporate Responsibility, BT Group. 
 

SCDI Fourth Industrial Revolution report – summary note  

Automation and technological progress have the potential to help boost Scotland’s 
productivity and to generate higher growth. Scotland’s track record in research, 
innovation and skills - including in our universities - provides an opportunity to lead 
globally, for instance in FinTech, advanced manufacturing or digital technologies. 
Many of the new manufacturing jobs of the future will rely upon highly skilled workers, 
innovation and a robust services sector providing ongoing support.  
 
This report calls for a Fourth Industrial Revolution strategy for Scotland. It welcomes 
the plans for AI, data and digitalisation in the UK Industrial Strategy and Scotland’s 
latest Programme for Government, as well as innovative initiatives like CivTech. But it 
concludes that there is a need for a strategy addressing technology, alongside 
economic and social dimensions.  

Effects of automation  

Should technological change erode the value of labour, then prospects for earnings, 
employment and disadvantaged groups may become more challenging. Labour-
saving technologies will displace workers, likely affecting a much wider part of the skills 
distribution than before. All things being equal, this could raise unemployment. But not 
all things will remain equal:  

• As goods become cheaper, and of better quality, this will increase real 

incomes. This will boost demand, which in turn will create new 

employment opportunities  

• Technological change will automate individual tasks rather than whole 

jobs. So, many jobs will ‘evolve’ rather than disappear entirely  

• Technological change will also complement existing tasks and create 

new work  

• The technology sector is one of the fastest growing in the UK, and it too 

will create new jobs as entrepreneurs take advantage of new 

developments in innovation  

Automation is most likely to affect jobs which involve administrative, clerical and 
production roles. Occupations in which human interaction is a key element of the job 
are believed to be less likely subject to technological change - for example, social care 
roles. On average, it is estimated that those with basic levels of education are at 
greater risk from automation. There is a concern that this could further widen income 
disparities.  

The pace of change is increasing, challenges will need to be overcome, but Scotland 
can be confident. Being a growing, digital frontrunner economy will make it easier to 
deal with social challenges. Being inclusive and socially innovative will create a 
stronger economy, making a smaller market like Scotland’s more attractive to the new, 
innovative consumer-facing industries.  

Research priorities  
While there will always be uncertainty about changes on the scale of the Fourth 
Industrial Revolution, at present Scotland lacks any bespoke estimates and mapping. 
Recommended priorities for research are:  



• A more bottom-up approach to understanding what tasks and activities 

could be impacted by technological change and their impact on Scottish 

firms and businesses  

• The spatial pattern within Scotland and the impacts on a regional basis  

• How Scottish firms are adapting their business practices in response to 

technological change  

• The role of ‘fair work’ in the context of technological change  

 
Key recommendations  

A national focus led by an inclusive Scottish Commission on the Fourth 
Industrial Revolution  

• A Scottish Commission on the Fourth Industrial Revolution, including 

policymakers, industry, workers, academics, citizens and young people, 

should be established to recommend a strategy and actions for 

government, parliament and delivery partners.  

• Significant investment will continue to be needed in blue-skies and 

applied research, along with actions to more rapidly diffuse and adopt 

innovations in the economy. Unlocking long-term opportunities in the 

Fourth Industrial Revolution economy should be the highest priority for 

the Scottish National Investment Bank.  

Develop regional opportunities and take immediate action to support “at risk” 
areas  

• Regional opportunities should be a priority for regional agencies, 

partnerships and future investment deals. Health and social care 

challenges offer opportunities to locate more data driven technological 

research and innovation in post-industrial and rural areas.  

• Predictive action should be taken to support people and regions which 

may be left further behind, aligning economic and skills strategies for 

sectors and regions which automation may impact most.  

 
Support local communities, businesses and social enterprises to collaborate 
and innovate  

• Communities should be supported to get the basics right. There are 

emerging examples of how this can be catalysed at a local level 

through collaborative ‘whole community’ approaches. A virtual tool 

could be created for communities, local businesses and social 

enterprises to simulate what new technologies could mean for them 

and test ideas.  

 
Redesign education, skills, training, lifelong learning and employment for the 
new world of work  

• Resources should be increased for system and profession-wide 

commitments to the development and introduction of new models of 

learning which are personalised and flexible around learners.  

• Post-school education should provide a range of academic and 

vocational pathways, including accelerated routes into the labour 

market which develop higher-level skills including critical-thinking, work-



readiness and adaptability. This should include an expansion of 

undergraduate and post-graduate opportunities in areas like AI and 

data analytics.  

• A wide range of policies, such as tax and welfare, should be reviewed 

to identify what would encourage complementary commitment to and 

investment in technologies, employment, skills development and 

lifelong learning, by workers, employers and government.  

 
Challenge and support businesses, and encourage ‘Fair Work’ technology 
partnerships  

• There is a pressing need to gear-up businesses. The Fourth Industrial 

Revolution will be highly disruptive of markets, offering opportunities, 

but also threats. It could be time to focus public resources on 

businesses which can demonstrate commitment to increase their digital 

maturity.  

• Technologies are more likely to be successfully procured and 

integrated when leaders, managers and workers discuss them. The 

Fair Work Convention should develop best practice on employer-

employee partnerships to introduce technologies and access data, 

creating the potential for better quality of work, job redesign and 

upskilling, and higher performance and living standards.  

 
Take a global lead in developing safe, innovative and ethical data strategy  

• Data is fundamental to the Fourth Industrial Revolution. It is a strength 

of tech companies in Scotland, supported by Scotland’s Innovations 

Centres and the Edinburgh City Region Investment in Data. Government 

and industry, with economic and social partners, should urgently 

develop a data strategy to protect personal data and unlock the benefits 

of sharing data for people, organisations and networks.  

 
Develop a ‘fit for the Fourth’ infrastructure, including digital and smart 
infrastructure  

• All parts of Scotland will require a ‘fit for the Fourth’ infrastructure. This 

means deploying the next generation of digital networks, but also 

making the technologies of the Fourth Industrial Revolution integral in all 

infrastructure, and in housing where beneficial. Smart infrastructure, 

including sensors, the Internet of Things, data, and robotics, can 

improve the performance of infrastructure, better match supply and 

demand, and inform the design of new infrastructure.  

 
Keep under review and test longer-term policy options for inclusive growth  

• In the longer-term, wider policies will be required to support economic 

and social prosperity. Options should be kept under review and piloted. 

Reduced working hours, with increased job sharing, could help to avert 

technological unemployment. A community Job Guarantee, and/or a 

Universal Basic Income, could be options to support displaced workers 

in transition between employment and retraining due to automation and 

a changing labour market.  



 
Promote Scotland’s strengths in traditional industries and attractions  

• Scotland should not lose sight of non-digital opportunities. There is a 

need to continue to develop ‘traditional’ skills too difficult for machines, 

and Scotland is well-placed to take advantage of the market for 

handmade products, authentic places, digital detoxes, etc.  

 
There are a number of Digital skills and training initiatives that BT is involved with and 
would advocate. These are: 
 

• Barefoot – https://www.barefootcomputing.org/ 
 

• Work Ready – work placements & Bootcamps - 
https://www.btplc.com/Careercentre/earlycareers/workready/index.htm 

 

• Young Engineer and Science Clubs - http://www.yecscotland.co.uk/ 
 

• Digital Xtra - http://www.digitalxtrafund.scot/ 
 

• Scottish Digital Participation Charter - https://digitalparticipation.scot/    
 

and Fund - https://scvo.org.uk/digital/participation/charter-fund 
 

  

https://www.barefootcomputing.org/
https://www.btplc.com/Careercentre/earlycareers/workready/index.htm
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Professor Ian Wall- Former Chair of the Science, Technology, Engineering and 
Mathematics Education Committee (STEMEC) 

 
STEMEC Executive Summary 

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. 


	Agenda
	SPICe briefing paper
	Submissions pack

