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Education and Skills Committee 

BACKGROUND BRIEFING 

STEM in the early years 

Wednesday 2 October 2019 

INTRODUCTION 

This is a background briefing to inform the inquiry into Science, Technology, 

Engineering and Mathematics (STEM) in early years learning environments. It 

accompanies the themes paper for the first week of the inquiry into STEM in the 

early years. It is provided to offer broader context to inform the inquiry. It starts by 

looking at the consultation on the STEM strategy, the strategy itself and the report on 

progress provided with the first annual report. It then briefly considers the STEMEC 

report which played a part in informing the focus of the STEM strategy. Finally, it 

provides reference to the activity on STEM education that has been taking place 

since the strategy was published. It ends by setting out the main qualification 

requirements for entry to a career as an early learning practitioner or early years / 

primary teacher. 

CONSULTATION ON A STEM STRATEGY FOR SCOTLAND 

The Scottish Government in its consultation to develop the STEM strategy that was 

published in 2017 (discussed below) noted that “science, technology, engineering 

and mathematics education and training seeks not only to develop expertise and 

capability in each individual field, but also to develop the ability to work across 

disciplines and generate new knowledge, ideas and products through inter-

disciplinary learning”. It notes the importance of each component as follows: 

• Science enables us to develop our interest in, and understanding of, the living, 

material and physical world and develop the skills of collaboration, research, 

critical enquiry and experimentation. 

• Technologies cover a range of fields which involve the application of 

knowledge and skills to extend human capabilities and to help satisfy human 

needs and wants, operating at the interface of science and society. This covers 

business, computing science, chemicals, food, textiles, craft, design, 

engineering, graphics and applied technologies. 

• Engineering a specific branch of the technologies, draws on scientific methods 

and knowledge to address and solve real-world problems. 

https://consult.gov.scot/stem/a-stem-education-and-training-strategy/
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• All of STEM is underpinned by Mathematics, which includes numeracy, and 

equips us with the skills we need to interpret and analyse information, simplify 

and solve problems, assess risk and make informed decisions.  

• Similarly, digital skills play a huge and growing role in society and the 

economy and enable the other STEM disciplines. Digital skills embrace a 

spectrum of skills in the use and creation of digital material, from basic digital 

literacy, through problem solving and computational thinking to the application of 

more specialist computing science knowledge and skills that are needed in data 

science, cyber security and coding.” 

At the time of the consultation, it was recognised that “Scotland has a world-leading 

reputation in a range of STEM sectors including life sciences, chemical sciences, 

games technology, engineering, astrophysics and cosmology.” And that action was 

already being taken nationally, regionally and locally through the Developing the 

Young Workforce programme to enable young people to gain STEM skills, 

knowledge capabilities needed for the workplace. That action was recognised as 

taking place “from early learning and childcare onwards, through school education, 

at college and in Modern Apprenticeships”. 

However, challenges were recognised as remaining to be tackled. Notably the 

consultation highlighted the following areas where work was needed, which the 

strategy was intended to address: 

• Addressing inequity. Achieving greater diversity across STEM courses and 

training programmes, in particular achieving a better gender balance and 

addressing the negative impact of social disadvantage, but also addressing 

the underrepresentation of minority ethnic communities, care leavers and 

disabled people.  

• Challenging perceptions. Inspiring, enthusing and improving information 

and understanding about STEM and the opportunities it can unlock. 

• Developing coherence. STEM education and training pathways that are 

clear and co-ordinated across early learning providers, schools, colleges, 

universities, employers, community learning and development and the 

voluntary sector, ensuring quality experiences and addressing skills gaps in 

the economy. 

• Building partnerships. Harnessing opportunities across sectors within the 

education, lifelong learning and skills system and with employers, and 

developing the capacity of education practitioners to deliver inspiring and 

relevant learning. 

SCOTTISH GOVERNMENT STEM STRATEGY 

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

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

The strategy covers activity to take place in the period 2017 to 2022. It sets out a 

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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vision for Scotland “in which everyone is encouraged and supported to develop their 

STEM skills throughout their lives, enabling them to be inquiring, productive and 

innovative, in order to grow STEM literacy in society and drive inclusive economic 

growth”. It notes that delivery of this vision involves everyone having: 

“…an opportunity to develop the STEM skills and the capabilities they need for 

life and across all jobs and careers. There is also a need for more people to 

develop the more specialist STEM skills required to gain employment in the 

growing STEM sectors of the economy.” 

The four challenges laid out in the strategy are as follows: 

• We need to ensure children, young people and adults are encouraged to 

develop an interest in, and enthusiasm for, STEM that is reinforced 

throughout their lives. 

• We need to ensure our education system has the right number of 

practitioners, including teachers, with the appropriate STEM capability, 

delivering excellent learning and teaching. 

• We need to ensure that our education and training system is equipping people 

with the skills that employers need and that it has the flexibility to respond to 

the changes in labour market demand and the globalised economic context.  

• We need to tackle the gender imbalances and other inequities that exist 

across STEM education and training including in relation to race, disability, 

deprivation and geography. These are unfair and undermine our ability to 

deliver inclusive economic growth in Scotland. 

Addressing these challenges, the strategy sets out a vision for everyone in Scotland 

to be encouraged and supported to develop STEM skills throughout their lives. It has 

four key aims: 

• To build the capacity of the education and training system to deliver excellent 

STEM learning so that employers have access to the workforce they need. 

• To close equity gaps in participation and attainment in STEM so that 

everyone has the opportunity to fulfil their potential and contribute to 

Scotland’s economic prosperity. 

• To inspire children, young people and adults to study STEM and to continue 

their studies to obtain more specialist skills. 

• To connect the STEM education and training offer with labour market need – 

both now and in the future – to support improved productivity and inclusive 

economic growth. 

As a result of the action set out in the STEM strategy, the Scottish Government 

expects to see by 2022 the following having been achieved: 

• Increases in the proportion of people undertaking STEM-related learning, 

engagement, study and training across all sectors including in school-level 
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qualifications and awards, and participation in apprenticeship programmes 

(Excellence and Inspiration) 

• Increased practitioner confidence in STEM learning in the early years, primary 

years and in CLD settings and increased practitioner engagement in STEM 

professional learning opportunities (Excellence) 

• Significant reductions in the equity gaps in participation and achievement in 

STEM learning, engagement, study, courses and training across all sectors in 

relation to gender, deprivation, rurality, race, disability and for care leavers 

(Equity) 

• Increased numbers of people who understand the benefits and value of STEM 

for themselves, their families and their communities (Inspiration) 

• Increased collaboration between schools, colleges, universities and 

employers (Connection) 

• Increased employment in STEM-related occupations and employers are more 

satisfied with the STEM skills and capability of the people they employ from 

schools, colleges, universities and from apprenticeship programmes 

(Connection). 

Governance of the strategy has gone through two phases. During the development 

of the strategy a short life Expert Reference Group was established. To oversee the 

progress of the strategy between 2017 and 2022, there is now a STEM Strategy 

Implementation Group, which is chaired by the Minister for Further Education, Higher 

Education and Science. This group provides direction and oversight of delivery and 

includes the key organisations responsible for implementing the strategy. To 

accompany this, an External Advisory Group has been established to make sure that 

delivery reflects expert advice from a range of stakeholders. In addition, an 

Equalities Sub-Group has been formed to provide support and challenge to ensure 

that equality and equity considerations are built into all the actions. A full list of 

members of all four groups is provided at Annexe A. 

In measuring progress towards the actions set out in the strategy, 18 key 

performance indicators (KPIs) are in place. 

STEM STRATEGY - FIRST ANNUAL REPORT 

The first annual report was published in February 2019. It provides an update on 

progress to achieve the aims set out in the STEM strategy. Of progress in the first 

year, it notes: 

“The Strategy has a five-year lifetime, up to 2022, and sets out an ambitious and 

comprehensive plan to drive forward improvements in STEM education and 

training in Scotland, for all ages. Much progress has been made in this first year 

to initiate actions and establish active partnerships between stakeholders. 

https://www.gov.scot/publications/stem-strategy-key-performance-indicators/
https://www.gov.scot/publications/stem-strategy-key-performance-indicators/
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Full analysis of the KPIs was provided as supplementary data to accompany the first 

annual report (published in February 2019). The report states that the KPI analysis 

published alongside the first annual report is largely to be viewed as a baseline for 

future years. The information reported with the annual report is reproduced at 

Annexe B. This shows that three of the KPIs saw positive progress; six had limited 

progress; seven only offered baseline data or less; one had no data identified; and 

one had no progress reported. 

Nonetheless, the expectation was that in the second year of the strategy “we expect 

to start to see the impact of this work being demonstrated through improvements in 

STEM learning in early learning settings, schools, colleges and universities, the 

science and engagement sector and in community learning and development (CLD) 

settings.” To that end, the plans for year 2 that were reported in the annual report 

included: 

• 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 

DIGITAL STRATEGY 

In 2017, the Scottish Government published its digital strategy: Realising Scotland's 
full potential in a digital world: a digital strategy for Scotland. This builds on the 2011 
strategy, which had been “designed to extend connectivity, promote the digital 
economy, digitise public services and promote digital participation”. The 2017 
strategy “is ambitious and aims for digital to be at the heart of everything government 
does: designing services around citizens, developing digital skills, and encouraging 

https://www.gov.scot/publications/realising-scotlands-full-potential-digital-world-digital-strategy-scotland/
https://www.gov.scot/publications/realising-scotlands-full-potential-digital-world-digital-strategy-scotland/
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innovation and collaboration across sectors to increase productivity and economic 
growth.”  

The digital strategy includes reference to the 2016 Digital Learning and Teaching 
Strategy (discussed below), which was intended to deliver “a long-term structural 
plan to transform and enrich our education system… and wider work to promote 
STEM.” It highlights the importance of working in partnership to capitalise on the 
benefits and opportunities of new technology to widen access to learning, building 
digital literacy and confidence from the early years onwards: “equipping our children 
and young people with the increasingly sophisticated and creative digital skills they 
need to thrive in modern society and the workplace.” It also emphasises the need to 
tackle shortages of digital skills across all sectors (business, universities and 
charities) and to tackle gender inequalities in digital skills and careers. 

Audit Scotland’s report Enabling Digital Government published on 20 June 2019 
focuses on the strategic role of the Scottish Government in enabling digital 
government, setting out what progress the Government has made since May 2017 
and what further work is needed. The key messages from the Audit Scotland report 
that may be of interest to the Committee in relation to this inquiry include: 

• Building a digital government is challenging, requiring all public bodies to work 
together. Some good initiatives have been introduced and there are examples 
of progress, but these are at early stages. 

• The Scottish Government needs to demonstrate more effective strategic 
leadership to encourage and promote digital government. It could do more to 
support organisations across the public sector to work more collaboratively 
with each other and with the third sector and industry. This might include 
establishing effective cross-sectoral forums to plan, share knowledge and 
information, and identify how different programmes interact with each other. 

• The Scottish Government does not have a complete picture of what has been 
achieved across the public sector so far, including which actions have had the 
most impact and where there are gaps in progress. And it does not know how 
much public money is being invested across the public sector to achieve the 
strategy’s actions, or what is needed to fully deliver on its ambition. This 
means it cannot properly prioritise the work that will make the biggest impact 
on public services and learn from experience.  

The Auditor General for Scotland Caroline Gardner has said: "The Scottish 
Government is in a unique position to show digital leadership by bringing people 
together and sharing lessons learned across Scotland's public sector. Governments 
across the world are facing the same challenge; and bringing about collaboration will 
not be easy. But Scotland's relatively small size presents a clear opportunity for the 
government to move from an operational role to one of strategic leadership and reap 
all the benefits that shift could bring to citizens and the wider economy." 

Digital Learning and Teaching Strategy 

As the above notes, the Scottish Government published in September 2016 a Digital 
Learning and Teaching Strategy for Scotland. The strategy aimed to create the 
conditions to allow all of Scotland's educators, learners and parents to take 
advantage of the opportunities offered by digital technology to raise attainment, 

https://www.audit-scotland.gov.uk/uploads/docs/report/2019/nr_190620_enabling_digital_government.pdf
https://www.audit-scotland.gov.uk/uploads/docs/report/2019/nr_190620_enabling_digital_government_pr.pdf
https://www.gov.scot/publications/enhancing-learning-teaching-through-use-digital-technology/
https://www.gov.scot/publications/enhancing-learning-teaching-through-use-digital-technology/
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ambition and opportunities for all. The strategy sets out a series of national actions 
and local expectations structured around four objectives: 

• Develop the skills and confidence of teachers. 

• Improve access to digital technology for all learners. 

• Ensure that digital technology is a central consideration in all areas of 
curriculum and assessment delivery. 

• Empower leaders of change to drive innovation and investment in digital 
technology for learning and teaching. 

The strategy notes that the four strategic objectives listed above will require 
transformational change in the way education in Scotland is delivered. “Such a 
change cannot materialise overnight nor by virtue of a small number of actions.” A 
range of actions have been developed “with a number of key principles in mind. 
These actions will act as a catalyst for change at local authority and education 
establishment level. Taken as whole, all the actions at both national and local level 
will help to deliver the desired transformational change.” 

The national actions under each of these objectives are presented below. These 
actions were expected to shape the approach to digital learning and teaching in the 3 
to 5-year period from the publication of the strategy. The strategy recognised that 
national action alone was not sufficient. As such, a number of expectations on local 
authorities and education establishments were also presented in the strategy. These 
are presented on the next page. 
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Note: pages 15-30 of the strategy set out in much more detail information on the 
approach and specific steps to be taken to deliver the four objectives that frame the 
strategy. 
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Digital connectivity in schools 

Local authorities are responsible for digital infrastructure in schools. There are no 
national initiatives or data sources explicitly linked to school digital infrastructure. 
Given this, it is not possible to capture a picture of the digital infrastructure within 
schools across Scotland from public sources.  

The Department for Digital, Culture, Media & Sport (DCMS) has funding available 
through the Local Full Fibre Network Programme  across the UK. The LFFN 
programme is looking for opportunities to help local bodies explore the potential to 
increase commercial deployment of fibre to the premise in their areas with our 
existing public sector anchor tenancy, public sector asset reuse and public sector 
building upgrades delivery methods. The Challenge Fund is also open to exploring 

https://www.gov.uk/government/publications/local-full-fibre-networks-challenge-fund
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new potential delivery methods to increase the number of unique learning 
opportunities that may lead to a further increase in the commercial deployment of 
fibre.  

For example Shetland Islands Council has received funding through the LFFN that 
will include schools in its rollout: 

“The DCMS funding of £1.91million, awarded through the Local Full Fibre 
Network Challenge Fund, will fund a network of full fibre broadband 
connections between public sector premises across Yell and Unst. This will 
include Council buildings, such as schools and care centres, and NHS Shetland 
premises, such as health centres, and open up possibilities for video linked 
working such as online learning and telemedicine. 

Some of the City Region Deals include strands of activity focussed around digital 
connectivity. For example, the Inverness and Highland City-Region Deal includes 
broadband infrastructure provision. And the Tay City Region Deal has a rural 
connectivity aspect. 

Broadband in Scotland 

Ofcom’s Connected Nations report (published December 2018) shows superfast 
broadband coverage has increased to 92 per cent of homes and businesses in 
Scotland, up from 87 per cent in 2017. This refers to the availability of fixed 
broadband services with a download speed of at least 30 Mbps. The more recent 
Think Broadband statistics for Scotland show that 94 per cent of homes and 
businesses have access to superfast broadband1. 

Telecommunications policy, including wireless, telegraphy and internet services, are 
reserved matters, and the UK Government sets broadband and telecommunications 
policy more generally. Broadband Delivery UK (BDUK), part of the Department for 
Digital, Culture, Media and Sport, is responsible for managing the UK Government’s 
funding for broadband delivery across the UK.  

The UK Government gave the Scottish Government responsibility for designing and 
implementing the superfast rollout programme in Scotland. The Scottish Government 
has contributed its own investment to this initiative. 

Current Scottish Government broadband activity streams are: 

• Digital Scotland Superfast Broadband programme (DSSB) achieved its initial 
target of bringing access to fibre broadband to 95% of homes and businesses 
by the end of 2017. Due to the early success of the initial DSSB programme, 
which saw stronger than expected take up, an additional £15.6 million has 
been reinvested back into the programme to extend the build until 2019. This 
reinvestment is called ‘Gainshare’ and it is focussing on maximising the 
number of premises that have access to speeds of greater than 24Mbps. 
Funding is being targeted on areas with the lowest speed coverage, meaning 
that premises in very rural areas that do not currently benefit from any uplift in 

                                            
1 The Think Broadband website offers interactive data on broadband speeds at different levels, 

including at local authority and constituency level. 

https://www.shetland.gov.uk/news-advice/DCMS-funded-full-fibre-broadband-for-the-North-Isles.asp
https://www.ofcom.org.uk/__data/assets/pdf_file/0015/130821/Connected-Nations-2018-Scotland.pdf
https://labs.thinkbroadband.com/local/scotland
https://www.scotlandsuperfast.com/
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speed, as well as some ‘new build’ premises constructed between 2012 and 
2014, will now all be able to access superfast broadband. 

• At the end of 2017, the Scottish Government announced its plans to deliver 
superfast broadband to every home and business by 2021, under its 
(Reaching 100%) R100 programme. The Scottish Government has said the 
programme is designed to maximise competition whilst delivering new future-
proofed fibre infrastructure in some of the most challenging geographies in the 
UK. The Scottish Government has committed £600 million to the first phase of 
procurement (of which £21 million is from the UK Government) with contracts 
expected to be awarded in late 2019 following a delayed procurement 
process. Given the delayed procurement process, it is unclear whether the 
2021 target is still realistic and further communications are expected from SG 
shortly on this. 

STEMEC REPORT 2016 

The STEM strategy specifically acknowledged that a number of reports had informed 

its actions - notably the reports by the Science and Engineering Education Advisory 

Group (SEEAG) 20122 report and the Science, Technology Engineering and 

Mathematics Education Committee (STEMEC) 2016, as well as the Making Maths 

Count Group 2016 and the Royal Society of Edinburgh's Tapping all our Talents 

report 2012. Only the STEMEC report is considered here given its relevance to the 

Committee’s current focus on early learning and primary education across all STEM 

subjects. 

The opening statement within the STEMEC report makes the point that debate on 

STEM education in Scotland has a long history: 

“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 

are repeated in this report in 2016.” 

There were 43 recommendations made in the STEMEC report. These focus on the 

following issues: 

• Administration of teaching (Recommendations 1-3) 

• Women in STEM (Recommendations 4-6) 

• Teacher numbers (Recommendations 7-8) 

• Initial Teacher Education (Recommendations 9-15) 

• Primary science (Recommendations 16-23) 

• Effective career-long professional development and professional learning 

communities (Recommendations 24-27) 

• Interdisciplinary learning (Recommendations 28-33) 

                                            
2  There does not seem to be a live link to this report available online (checked 28 May 2019). 

https://www.gov.scot/publications/scottish-government-reaching-100-programme-open-market-review/
https://www.webarchive.org.uk/wayback/archive/20170115212640/http:/www.gov.scot/Topics/Education/Schools/curriculum/STEM/STEMEC/Report/FinalSTEMECReport
https://www.gov.scot/publications/transforming-scotland-maths-positive-nation-final-report-making-maths-count/
https://www.gov.scot/publications/transforming-scotland-maths-positive-nation-final-report-making-maths-count/
http://www.rse.org.uk/wp-content/uploads/2016/09/Tapping-talents-report_FINAL.pdf
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• Additional barriers to success (Recommendations 34-43) 

A full list of the recommendations is provided at Annexe C. With this is brief 

comment on each, which was provided by Professor Ian Wall (who chaired the 

STEMEC). He shared these comments with the Committee after giving evidence on 

27 March 2019. His covering note explains the context of this supplementary 

information: 

“When I attended Committee, I was unable to respond in detail to Liz Smith’s 

enquiry as to which recommendations of the STEMEC Report had not been 

responded to by the Scottish Government and promised to write in this respect. 

A very important general point is that the SG did not provide a response to each 

of the Committee’s 43 recommendations, as it had done to the SEEAG Report 

and many others. This is not only demoralising for Committee members who had 

committed a substantial amount of time and energy over three years from their 

private lives but may dissuade others from participating in such work if the results 

are to be ignored. Thus it is fair to say that the SG did not respond to the 

recommendations in a direct manner nevertheless when the STEM Education 

and Training Strategy was published it stated “This strategy has been informed 

by a formal consultation process, by our short-life Expert Reference Group, a 

range of recent reports into STEM education, including the STEMEC report,” 

thus using the strategy document supplemented by some additional knowledge I 

judge that the SG engaged publicly with the issue, if not the content of the 

recommendations, in 16 recommendations, in full or in part, but not with the 

remaining 25 (2 are a continuing issue); I attach a schedule showing this.” 

Of the 43 recommendations in the STEMEC report, many have direct relevance to 

the broad focus of this inquiry – focusing as they do on the requirements of the initial 

teacher education programme, science in primary schools, interdisciplinary learning, 

women in STEM and long-term career development for teachers. 

STEM EDUCATION 

The Scottish Government and Education Scotland both highlight the importance of 

supporting STEM learning in the early years and primary school, with various 

initiatives aimed at younger learners. For example, science, technology and maths 

represent three of the eight curriculum areas within Curriculum for Excellence (CfE). 

There are numerous initiatives aimed at engaging learners across all ages in STEM 

learning. For example, this webpage from Education Scotland brings together a 

range of STEM resources including links to policy documents, examples of good 

practice and resources specifically focuses activity to promote learning specifically 

focused on separately science, engineering, technology and maths. Included on 

these pages is a list of the organisations and groups who can enable STEM activity 

in early learning and childcare settings as well as in schools: 

https://www.parliament.scot/S5_Education/Inquiries/20190516Supplementary_Submission_from_Professor_Ian_Wall_STEMEC.pdf
https://education.gov.scot/scottish-education-system/policy-for-scottish-education/policy-drivers/cfe-(building-from-the-statement-appendix-incl-btc1-5%29/What%20is%20Curriculum%20for%20Excellence?
https://education.gov.scot/improvement/learning-resources/A%20summary%20of%20STEM%20resources
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• Parents who have STEM careers or who use STEM skills within their 

workplace. 

• Local authority STEM-related support officers and regional STEM Advisors 

(being recruited from 2018/19). 

• RAiSE and Digital Skills Development Officers or Mathematics and Numeracy 

Hub Champions in local authorities. 

• Employers (including local and national employers). 

• Regional colleges, universities and higher education institutions. 

• Developing Young Workforce Regional Groups – established to develop links 

between schools and employers. 

• STEM hubs – to be established in 2018/19 onwards to support links between 

schools, employers, colleges, universities and DYW Regional Groups. 

• Community learning and development organisations. 

Education Scotland has also started to pull together a range of learning resources on 

gender inequality in STEM education that include resources for practitioners working 

in early years settings as well as primary and secondary schools. It also includes 

research and resources for use with pupils. While Early Years Scotland has also 

shared information on its’ work to develop Masterclasses to support early learning 

practitioners engaging young children in STEM learning. This all indicates a range of 

action is being taken to promote STEM education in Scotland, involving a range of 

stakeholders and directing attention at different groups of learners from early years 

through to higher education. 

QUALIFICATION REQUIREMENTS FOR EARLY YEARS / PRIMARY TEACHERS 

Early Years Professional 

There is no set route into working in nursery settings as an early years’ practitioner. 

The options include: 

• Early Years Practitioner (Childcare) – Modern Apprenticeship. In this case, 

working with a private nursery while training. Qualification: SVQ Social 

Services (Children & Young People), SCQF Level 7. Estimated to take 18 

months to complete. Advert notes that National 5 English is desirable / good 

communication skills. 

• HNC Childhood Practice. Full time college course lasting one academic year. 

Qualification: HNC (SCQF Level 7). 12 course credits required and a practical 

training placement in an early learning and childcare setting to complete 3 

units of the SVQ 3 Social Services (Children & Young People). Can register 

with the SSSC on completion of the HNC. Entry requirements: various 

childcare courses or 2 Highers at C or above, one English. 

https://education.gov.scot/improvement/learning-resources/Improving%20gender%20balance%203-18
https://earlyyearsscotland.org/Media/Docs/Professional%20Learning/STEM%20Case%20Study%201.pdf
https://childcarecareersscotland.scot/how-to-get-started/training-info/
https://www.apprenticeships.scot/vacancy-details/?refCode=125284
https://www.glasgowclyde.ac.uk/courses/451-hnc-childhood-practice/695
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• BA / BA (Hons) Childhood Practice. Offered at a few higher education 

institutions in Scotland, typically as a part-time programme (online or face-to-

face) for childcare / early years practitioners who are seeking to progress to 

leadership roles. Qualification recognised by the SSSC. 

All the above qualifications sit at higher education level in the SCQF – from level 7 

for the MA and HNC qualifications through to level 10 for the BA (Hons). None 

require entrants to hold specific subject specialist qualifications (beyond English in 

some cases). Rather the focus of early years professional training is on, among 

other things: child development and learning; health, wellbeing and safeguarding; 

leadership; and communication (some programmes also explicitly note a focus on 

additional support needs). 

Early Years / Primary Teacher 

To become an early years or primary teacher, applicants are typically required to 

take one of the following programmes of study as set out by the General Teaching 

Council Scotland (GTCS): 

• A four-year undergraduate programme such as the Bachelor of Education or 

combined degrees  

• A one-year Professional Graduate Diploma in Education (PGDE) which is 

completed after a first-degree is completed. 

The four-year degree is offered at a number of Scottish higher education institutions 

(HEIs) in Scotland3  

Each HEI has its own entry requirements. For example, the (MA) Primary Education 

programme at the University of Aberdeen requires entrants to have 4 Highers at 

ABBB obtained in a single sitting. It requires National 5 Maths at Grade C or 

equivalent and also Higher English at Grade B or equivalent. There are other 

qualifications accepted alongside Highers e.g. e.g. relevant HNC/HND qualifications 

or Foundation Apprenticeships. 

The one-year PDGE allows graduates to train and gain a postgraduate qualification 

as a Primary teacher over one year of study. The PDGE similarly has no mandatory 

subject qualifications requirements, other than English and Maths. The PDGE in 

Primary Education is offered at a number of HEIs4.At the Universities of Dundee, 

Strathclyde and the West of Scotland, the entry requirements in respect to English 

                                            
3 Queen Margaret University, University of Aberdeen, University of Dundee, University of Edinburgh, 

University of Glasgow, University of Stirling, University of Strathclyde, University of the West of 

Scotland and the Royal Conservatoire of Scotland (music only). 

4 University of Aberdeen, University of Dundee, University of Edinburgh, University of Glasgow, 

University of the Highlands and Islands, University of Strathclyde and the University of the West of 

Scotland 

https://www.uhi.ac.uk/en/courses/ba-hons-childhood-practice/
https://www2.gov.scot/Topics/Statistics/Browse/Lifelong-learning/StudyLevels
http://www.gtcs.org.uk/TeacherJourney/primary-teaching.aspx
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and Mathematics are the same. All three institutions require candidates to have 

grades ‘C’ in Higher English and National 5 Mathematics. 

Information on the My World of Work website highlights that the following subject 

areas will be ‘useful’ but notes that higher education institutions may change 

entrance requirements: English, Maths, a science subject (Biology, Chemistry or 

Physics), a language (usually French or Spanish); a social studies subject (e.g. 

Psychology or Sociology). 

Regulatory Bodies 

As the above notes, for early years professionals, it is the Scottish Social Services 

Council (SSSC) that regulates childcare and early years qualifications, while it is the 

GTCS that is the regulatory body for teaching qualifications. 

The SSSC is the regulator for the social service workforce in Scotland. Its website 

says: 

“Our work means the people of Scotland can count on social services being 

provided by a trusted, skilled and confident workforce. We protect the public by 

registering social service workers, setting standards for their practice, conduct, 

training and education and by supporting their professional development. Where 

people fall below the standards of practice and conduct we can investigate and 

take action.” 

While the SSSC is the regulator for the social service workforce, including early 

years professionals, it is the Care Inspectorate that regulates care services in 

Scotland. 

The SSSC has Codes of Practice both for social service workers and for social 

service employers. These set out the standards of practice and behaviour expected 

of workers and employers respectively. The Codes highlight a role for employers in 

providing “good quality induction, learning and development opportunities to help 

social service workers do their jobs effectively and prepare for new and changing 

roles and responsibilities.” 

As part of the Scottish Government’s expansion of funded early learning and 

childcare from August 2020 a “Funding Follows the Child” approach will be 

introduced alongside the roll out of expanded provision. Funded providers (whether 

in the public, private or third sector) will be required to meet the National Standard to 

access funding. All providers will, through the National Standard, be required to 

either be working toward or have achieved the required qualifications for their role 

and to achieve a minimum of 12 hours per year of Continuous Professional Learning. 

  

https://www.myworldofwork.co.uk/my-career-options/job-profiles/early-years-teacher
http://www.careimprovementscotland.org.uk/about-the-sssc/what-do-we-do-for-you/information-for-members-of-the-public
http://www.careimprovementscotland.org.uk/about-the-sssc/codes-of-practice/what-are-the-codes-of-practice
https://www.gov.scot/publications/funding-follows-child-national-standard-early-learning-childcare-providers-principles-practice/pages/4/
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ANNEXE A: MEMBERSHIP OF STEM STRATEGY GROUPS 

EXPERT REFERENCE GROUP (NOW DISBANDED) 

Sector/Issue Representative Organisation 

Co-Chair Professor Sheila Rowan –  Chief Scientific Adviser for 
Scotland 

Co-Chair Professor Iain Hunter  Strathclyde University, 
Scottish Science Advisory 
Council member 

Primary School David Maxwell, Education 
Officer 

Dumfries and Galloway 
Council (substantive post is 
HT of two primary schools) 

Secondary School Zoe Thomson Depute Head, Woodmill High 
School, Fife 

Education Authorities Peter Finlayson, Quality 
Improvement Manager 

Highland Council 

Early Education Marie Crawford, HT Blairmore ELCC, Inverclyde 

Community Learning 
and Development 

Robert Hynd Chair of CLD Managers 
Group 

Voluntary Sector Jackie Howie Lead Officer, Learning Link 
Scotland 

Colleges Fiona Brown Forth Valley College, 
Associate Principal and 
Executive Director of 
Learning and Teaching 

Universities Professor Tim Newman University of Dundee 
Vice-Principal (Research, 
Knowledge Exchange and 
Wider Impact) 

Apprenticeships Maggie Morrison, Director Public Sector Scotland, CGI 

Industry/business Sarah Johnston  
 
 
Allan Colquhoun 

Manager for Scotland, 
Energy and Utility Skills 
 
Leonardo 

Public Science 
Engagement 

Linda Leuchers Chief Executive, Dundee 
Science Centre 

Gender Talat Yaqoob 
 

Director, Equate Scotland 

RSE Learned Societies 
Group on Education  

Heather Earnshaw Institute of Physics 

Learned Societies  Dr Nicola Merchant Vice Chair Education and 
Policy, Royal Society of 
Biology in Scotland 

Parent representative  Colm O’Riordan 
 

National Parent Forum for 
Scotland 
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STEM STRATEGY IMPLEMENTATION GROUP 

Organisation Representative  

Scottish Government (Chair) Minister for Further Education, Higher Education and 
Science 

Scottish Government 
Directorates 

Lesley Sheppard, Head of Curriculum Qualifications 
and Gaelic 
 
Oonagh Gil, Head of Fair Work and Skills  
 
Roddy McDonald, Head of Higher Education and 
Science 
 
Dr Linda Pooley, Head of Colleges, Young Workforce 
& SFC Sponsorship 

Education Scotland Alan Armstrong, Strategic Director, Lifelong Learning 

Care Inspectorate Kevin Mitchell, Executive Director 

Scottish Qualifications Authority Sue Pope 

Skills Development Scotland Ken Edwards, Education Programme Lead 

Scottish Funding Council Michael Cross, Interim Director of Access, Skills and 
Outcome Agreements 

Universities Scotland Professor Ian Gordon 

Colleges Scotland Martin McGuire, Principal and Chief Executive, New 
College Lanarkshire 

Highlands and Islands 
Enterprise 

Morven Cameron, Head of Universities, Education & 
Skills 

Scottish Enterprise Julia Brown, Director of Life and Chemical Sciences 

South of Scotland Economic 
Partnership 

Angela Cos, Principal of Borders College 

COSLA Eddie Follan, Policy Manger 

Association of Directors of 
Education in Scotland (ADES) 

Lorna Sweeney, Schools and Lifelong Learning 
Service Manager, Edinburgh City Council 

Community Learning and 
Development Managers 
Scotland 

Robert Hynd, Chair 

Science Centres Dr Stephen Breslin, CEO, Glasgow Science Centre 
Covering maternity leave for: 
Linda Leuchers, Chief Executive, Dundee Science  

DYW National Group Rodney Ayre, Chair of DYW West Lothian 

Scottish Council for 
Development International  

Matt Lancashire 

Equate Scotland Talat Yaqoob, Chief Executive 
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STEM STRATEGY EXTERNAL ADVISORY GROUP 

Co-Chaired by Professor Sheila Rowan, Chief Scientific Advisor and Professor Iain 

Hunter, Strathclyde University 

Organisation/sector Member 

Industry Leadership Group 
representation 

Rotating membership from Life Sciences 
Scotland and Chemical Sciences Scotland 
Joint Skills Group: 

• Ronnie Palin, SDS (attending first 
meeting) 

• Brian Bathgate, LSS-ILG  

• Alistair Cameron, CSS-ILG  

• Tiffany Wood 

STEM employer Allan Colquhoun, University Liaison & 
Emerging Technologies Manager, Leonardo 

National Parent Forum Scotland 
(NPFS) 

Colm O’Riordan 

Young Scot Louise MacDonald, CEO 

Children in Scotland Elaine Kerridge, Policy Manager  

Early Years Scotland Jean Carwood-Evans, Chief Executive  

Teacher member 
organisations/unions  

EIS - Andrea Bradley, Assistant Secretary 
SSTA - Seamus Searson, 
General Secretary 

Learning Link Jackie Howie, Lead Officer 

Science Festival representation Howie Firth, Director, Orkney Science 
Festival 

Generation Science  Joan Davidson, Head of Education, EISF 

STEM Learned Societies Group Alison McLure, Institute of Physics 

College Development Network Currently looking for a replacement rep 

Scottish Schools Education 
Research Centre (SSERC) 

Alastair McGregor, Chief Executive 

Higher education Professor Maggie Cusack, Dean of Natural 
Sciences, Stirling University 

Science Centres 
 

Dr Hermione Cockburn, Director of Science, 
ODE 
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STEM STRATEGY EQUALITY SUB-GROUP 

Member Representing 

Professor Lesley Yellowlees (Chair) Tapping all our Talents Review 

Heather Earnshaw, Education Scotland Improving Gender Balance Project 

Rebecca Rigg, Scottish Engineering Industry/Employers 

Allison Johnstone Equate Scotland 

Lindsey Millen Close the Gap 

Anna Ritchie Allan Close the Gap 

Seamus Searson, SSTA Teacher member organisations / 
unions 

James McIntyre, EIS Teacher member organisations / 
unions 

Tanveer Parnez BEMIS 

Colin Lee, CEMVO Scotland BME / Race 

Wayne Powell, SRUC Rural 

 
CPAG indicated that they do not have the capacity to participate in the Group but are being 
copied in to papers. 
 
There is not currently LGBTI or disability representation on the Group; but are continuing to 
try to engage with these groups. 
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ANNEXE B: PROGRESS AGAINST STEM STRATEGY KPI’S 

KPI Definition Baseline Trend Current Status 2013/14 2014/15 2015/16 2016/17 2017/18 

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

In order to address 
teacher shortages in 
some of the STEM 
subjects at secondary 
school, targets are set 
for the number of 
students to be taken 
onto initial teacher 
education courses for 
secondary teachers in 
these subjects. These 
targets reflect the 
demand for teachers in 
each subject and have 
been increasing each 
year. 
 
This KPI measures the 
different between 
entrants to secondary 
teacher training 
courses for shortage 
STEM subjects and 
the course targets set 
for those subjects. 

We have taken 
2015-16 as a 
baseline. The 
trends prior to 
that vary from 
year to year.  In 
2015-16, 
entrants to the 
Mathematics, 
Computing and 
Physics courses 
were slightly 
down on 
previous years, 
up for Biology 
and 
Technological 
studies and the 
same for 
Chemistry. 

Overall, intakes 
for the STEM 
secondary 
teacher training 
courses have 
increased from 
380 in 2015-16 to 
515 in 2016-17 
and again to 530 
in 2017-18. 
Although the 
setting of 
stretching targets 
is helping to drive 
progress, the 
targets 
themselves are 
not being met. 

N/A N/A 380 (541) 
-30% 

515 (640) 
-20% 

530 (850) 
-34% 

Figures 
provided are the 
actual number 
of entrants to 
the secondary 
teacher training 
courses in the 
subjects with the 
relevant national 
target for the 
subject in 
brackets and the 
percentage 
difference 
below. 

Number of 
entrants and 
teacher training 
intake target - 
Mathematics 

  
110 (176) -

38% 
145 (207) 

-30% 
140 (264) 

-47% 

Number of 
entrants and 
teacher training 
intake target – 
Computing 

    

15 (43)  
-65% 

40 (55) 
-27% 

40 (62) 
-35% 

Number of 
entrants and 
teacher training 
intake target - 
Biology 

    

90 (98)  
-8% 

95 (99) 
-4% 

105 (119) 
-12% 
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Number of 
entrants and 
teacher training 
intake target- 
Chemistry 

    

55 (74) 
-26% 

85 (87) 
-2% 

90 (106) 
-15% 

Number of 
entrants and 
teacher training 
intake target - 
Physics 

    

40 (59) 
-32% 

80 (73) 
10% 

90 (97) 
-7% 

Number of 
entrants and 
teacher training 
intake target – 
Technology / 
Technological 
education 

    

65 (91) 
-29% 

70 (119) 
-41% 

60 (157) 
-62% 

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

SCQF level 5 in 
Mathematics subjects 
are National 5 
Mathematics and 
National 5 Lifeskills 
Mathematics 

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) 

The post-review 
figures for both 
2017 (the 
baseline) and 
2018 (the current 
year) are similar 
to each other and 
slightly less than 
2014. These 
changes should 
be seen in the 
context of a 
falling cohort size 
with the S4 to S6 
cohort falling 
each year over 
the same time 
period from 
15,548 in 2014 to 
125,476 in 2018. 

28,849 24,676 27,515 28,166 28,336 
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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. 

STEM Foundation 
Apprenticeships as 
defined in the STEM 
definition paper 

Cohort 1 of the 
Foundation 
Apprenticeship 
(2016-2018 
delivery) is the 
first year of 
delivery after the 
initial pilot phase 
and is the 
baseline year. 
Numbers 
increased in 
cohort 2, as 
might be 
expected whilst 
the programme 
is establishing. 
The figures 
provided give 
the total number 
of Foundation 
Apprenticeship 
starts with the 
number of 
STEM starts in 
brackets.   

There is no 
update to provide 
on the baseline. 
Updated data will 
be published 
later in February 
2019 and 
provided in the 
year 2 annual 
report. 
 
The figures 
provided are the 
overall number of 
Foundation 
Apprenticeship 
starts with the 
number of STEM 
related starts 
given in brackets 

N/A N/A 346 (161) 1,245 (552) Not 
available 

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

As per STEM definition 
paper 

The Graduate 
Apprenticeship 
programme is 
still relatively 
new.  The first 
cohort began in 
September 2017 
and the second 
cohort in 
September 
2018.  

Updated data will 
be published in 
March 2019 and 
provided in the 
year 2 annual 
report. 

N/A N/A N/A No data No data 

https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
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Increase the 
proportion of 
those who 
successfully 
completed a 
recognised 
qualification at 
college in a 
STEM subject 

As defined in Outcome 
Agreements. The 
figures provided in this 
summary page 
exclude medical and 
veterinary courses. 
Details about medical 
and veterinary courses 
are provided in the 
separate data sheet. 

2015/16 is the 
baseline year. 

Proportion of 
successfully 
completed 
courses at FE 
level in STEM. 

  25.2% 25.3% 23.0% 23.5% 

Proportion of 
successfully 
completed 
courses at HE 
level in STEM 

  27.9% 28.4% 29.1% 28.3% 

Increase the 
proportion of 
Scottish 
Domiciled 
qualifiers on full-
time first-degree 
STEM courses 

As per STEM definition 
paper with medical 
and veterinary related 
subjects reported 
separately. 

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 2014/15, 
2015/16 and 
2016/17; it has 
shown slight 
increases each 
year. This 
reflects a trend 
prior to 2014-15. 
Proportions of 
Scottish 
domiciled 
qualifiers is 
similar but 
slightly higher in 
2017/18 
compared to the 
baseline, 
reflecting trends 

Proportion of 
Scottish 
domiciled 
qualifiers on full-
time first-degree 
courses in 
STEM. 

33.3% 34.2% 34.6% 35.4% 35.2% 

Proportion of 
Scottish 
domiciled 
qualifiers on full-
time first-degree 
courses in 
STEM, Medical 
and Veterinary 
related subjects. 

51.3% 50.8% 51.2% 52.5% 52.5% 

https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
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in previous 
years. 

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

To be confirmed  No baseline data or trends exit. 
Young people in Scotland achieved 
over 90,000 youth awards in 2017. 
There is no formal data on what 
proportion of these awards are 
STEM related.  We are working with 
the Awards Network to collect 
baseline data for this KPI and this 
will be in place by March 2019. 

no data no data no data no data no data 

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

To be confirmed  Education 
Scotland 
introduced new 
data gathering 
measures in 
2017/18 to track 
provision of 
professional 
learning in 
STEM.  
 
Education 
Scotland will 
take steps to 
improve and 
align data 
gathering in 
2019/20 to 
ensure it 
provides a 
robust and 
comprehensive 

Online survey 
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, 
teachers, school 
based technical 
support staff and 
early learning 
and community 
learning 
practitioners 
were surveyed.  

no data no data no data no data Indicative 
data (see 

left) 
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account of the 
provision and to 
help track 
progress. 

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. An 
average of 
63.4% of 
respondents 
agreed or 
strongly agreed 
with the 
statement ‘I am 
confident in 
delivering STEM 
learning in my 
practice.’   
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Reduce the gap 
between the 
percentage of 
school leavers 
with 1 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 

One pass (A-C) at 
SCQF Level 6 in one 
of these STEM 
subjects (listed at Note 
1 below): 
 
2020 stretch aim refers 
to 2019/20 school 
leaver cohort 
 
2022 stretch aim refers 
to 2021/22 school 
leaver cohort 

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 1 or more 
STEM award at 
SCQF level 6 in 
the most 
deprived quintiles 
and a slight 
decrease in the 
proportion of 
school leavers 
with 1 or more 
STEM award at 
SCQF level 6 in 
the least 
deprived 
quintiles. 

37.4 36.6 36.8 35.6 Data 
available 

March 
2019 

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  

SCQF Level 6 Awards 
in Physics and 
Computing includes all 
subjects listed at Note 
2 

2017 SQA data 
is the base line 
year 

Female passes 
in Physics 

2,262 2,162 2,021 1,899 1,863 

Female passes 
in Computer 
Science 

670 538 597 480 552 
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Improve the 
gender balance 
in STEM subjects 
studied at college 
and university 

As per STEM definition 
paper with highlighted 
subjects reported 
separately. 

The percentage of female 
enrolments across the STEM 
subjects in HE has seen small 
increases across most subjects from 
2014/15 to 2017/18. Mathematical 
Sciences is the exception which 
recorded a slight decrease. 
Proportions of female enrolments 
range from 66% for the biological 
sciences to 19% for Engineering 
and Technology and 21% for 
Computer Science in 2017/18. 
In FE, the total proportion of females 
taking STEM courses has 
decreased from 14.1% in 2014/15 to 
11.8% in 2016/17 for full time 
students and from 22.8% to 21.7% 
for part time students.  

     

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

As per STEM definition 
paper with highlighted 
subjects reported 
separately. 

Cohort 1 is the baseline year, in 
which males represent 91.9% of 
participants in STEM frameworks 
and females 8.1% for cohort 1. The 
gender balance is improved in 
cohort 2, with 13.2% females. 

    8.1% 
females in 

cohort 1 

13.2% 
females in 

cohort 2 

  

https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
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Increase the 
proportion of 
schools from 
most deprived 
quintile that 
receive a quality 
STEM 
engagement 
experience from 
funded Science 
Centres. 

Schools with 
postcodes in most 
deprived 20% of 
Scottish Index of 
Multiple Deprivation 
receiving a visit from 
or a visit to one of the 
4 Scottish Science 
Centres through the 
School Transport 
Subsidy. 

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 
SIMD 16.  The 
number of 
individual 
schools 
attending 
increased 
slightly and the 
number of pupils 
this represented 
almost doubled 
from the year 
prior to the 
baseline (2015-
16).  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.  

The proportion in 
2017-18 was 
44.9% of eligible 
schools, which 
represents a 
large increase on 
previous figures. 
This has been 
driven by efforts 
on the part of the 
Centres 
supported by 
changes to policy 
and funding for 
them.  

  40.5% 35.3% 34.1% 45.3% 
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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.  

Community groups 
with members based 
in most deprived SIMD 
or in areas 3-6 of 
Urban Rural (6) 
Classification going to 
or receiving a visit 
from one of the 4 
funded Scottish 
Science Centres via 
the Community 
Subsidy 

The baseline 
has been taken 
as 2016-17. The 
trend since 
2012-13, when 
the subsidy was 
started, 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, 
leading to an 
increase of over 
1,000 
participants from 
the previous 
year. 2017/18 
represents the 
highest 
participation 
since the 
subsidy was 
started in 2012-
13. 

In 2017-18 the 
number of visits 
increased again 
to 8,604. This 
represents the 
highest 
participation 
since the subsidy 
was started. 

 
7,364 6,997 8,235 8,604 
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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 

Young people 
indicating they have 
chosen or intend to 
take STEM who 
indicate from multiple- 
choice question that 
one of the reasons for 
doing so was because: 
i) it's important for their 
future 
employment/career 
AND/OR 
II) It's important for 
what they want to 
study in the future 

Baseline data 
gathered in 
2017 survey.  
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.  

No further 
updates are 

available 
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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 
robustly 
measuring the 
numbers of 
employers 
engaged with 
STEM. 
However, of the 
876 practitioners 
that responded 
to Education 
Scotland’s 
Annual STEM 
Practitioner 
Survey 2018, 
25.9% said that 
their 
establishment 
has a STEM 
partner(s) from 
the private, 
public or third 
sector in the 
period from 1 
August 2017 to 
31 July 2018.   

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 what the 
best way is to 
collect and report 
on this KPI. 

no data no data no data no data no data 
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Increase the 
numbers of 
placements and 
internships with 
employers for 
college learners 
within STEM 
curricular areas. 

Being established The data for this 
KPI is not yet 
available.  It is 
being collected 
through the 
strategy action 
on student 
placements for 
college learners.  

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.   

no data no data no data no data no data 

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

STEM employers (SIC 
codes) are defined in a 
separate STEM 
definition paper 

The proportion 
of STEM 
employers in 
Scotland with 
skills shortage 
vacancies was 
6.4% in 2015 
and 7.7% in 
2017. 

No further 
updates are 
available 

no data 6.40% no data 7.70% no data 

Note 1: Life-skills Mathematics, Mathematics, Applied Mathematics, Science, Laboratory Science, Biology, Biotechnology, Physics, Chemistry, Human 
Biology, Environmental Science, Geology, Computing Science, Engineering Science, Design and Manufacture, Design and Technology, Fashion and Textile 
Technology, Graphic Communication, Health and Food Technology, Food, Health and Wellbeing, Information Systems, Information and Communications 
Technology, Music Technology, Practical Electronics, Practical Metalworking,  Practical Woodworking, Practical Craft Skills, Product Design, Technological 
Studies. 

Note 2: Higher Physics (Grade A-C); Higher Computing Science (Grade A-C); National Certificate in Computer Arts and Animation; National Certificate in 
Computer Games: Creative Development; National Certificate in Computer Games: Software Development; National Certificate in Computing with Digital 
Media; National Certificate in Computing: Technical Support; National Progression Awards in Computer Games Development. 

Note 3: The data in the above table is extracted from the ‘supporting files’ published to accompany the first annual report on progress of the STEM strategy 
(published February 2019). There may have been specific updates since then. This source is used as the most reliable set of indicators of progress at a 
specific point in time. 

https://www.gov.scot/binaries/content/documents/govscot/publications/publication/2019/02/stem-strategy-education-training-scotland-first-annual-report/documents/stem-strategy-definition-stem-monitoring/stem-strategy-definition-stem-monitoring/govscot%3Adocument/00545869.pdf
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ANNEXE C: STEMEC RECOMMENDATIONS WITH NOTES FROM PROFESSOR 

IAN WALL 

Summary of Recommendations 

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. No response 

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. Partial response 

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. Support 

continues, no refreshment 

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. 

Being implemented 

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. No 

response 

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. No response. Since then the RSE has 

produced a further review. 

Teacher Numbers 

Recommendation 7 - The Scottish Government should extend its current policy of 

increasing ITE places in Scottish Universities. 100 bursaries in shortage 

disciplines introduced 

Recommendation 8 - The Scottish Government should lead the development of a 

coherent national strategy for building teacher and leadership social capital which 

allows teachers sufficient time to collaborate, undertake career long professional 
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learning and lead the delivery of CfE through consideration and restructuring of 

teacher numbers, workload, contact time and bureaucratic demands. No response 

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. No response but GTCS 

undertook a consultation in late 2018 on proposals to revise the Memorandum 

of Entry Requirements 

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. No response 

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. No response 

Recommendation 12 - Improved data on STEM, especially Technological Education, 

teacher qualifications and expertise, should be gathered to allow for improved 

teacher workforce planning. No response 

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. No response 

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. 

No response 

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. No response 

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 
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and that additional support can be provided to clusters beyond their first year of 

participation in the Programme. Implemented  

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. Implemented through RAiSE 

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. SG has surveyed 

Probationer Teachers; SSLN has been discontinued and there does not appear 

to be another survey for capturing information of this kind 

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. No response 

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. No response 

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. Implemented  

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. SG continues to support SCDI’s YESC programme; 

at present approximately 50% of primary schools have clubs 

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. Implemented 

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. No response in respect of time  

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 
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allow teachers to develop as professionals and improve the learning of the students 

in their care and avoid the promotion of contrived collegiality. No response 

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. 

Implemented through colleges 

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. Implemented 

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. In the STEM Strategy there are three brief references to IDL in the 

context of other things otherwise there was no response to this lengthy and 

central part of the Report. The RSE and IDL National Action Group’s recent 

conference benefitted from SG and ES financial support 

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. See above  

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. See above  

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. See above  

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 determine what works and 

doesn’t work, and an evaluation of its impact. Teachers as researchers should play 

an important role in this process. See above 
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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. STEM 

hubs to be established in 2018/19 onwards to support links between schools, 

employers, colleges, universities and DYW Regional Groups; no knowledge as 

to their approach to IDL 

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. No response  

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. Implemented 

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. No response  

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. 

Continuing matter  

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. Continuing matter  

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. No response  

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. No response  

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. No response  
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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. No response 

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. No 

response 
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ANNEXE D: RECOMMENDATIONS IN THE TAPPING ALL OUR TALENTS 2012 

REPORT AND 2018 UPDATE 
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Key Recommendations in 2018 report 

 

Leadership 

1. UK and Scottish Government’s must weild political leadersip, influence and resources 

to embed gender equality in society and to drive a multi-sector, collaborative approach 

to tackling gender stereotypes at the societal level. 

2. Public bodies, educators, employers and industry leaders must deliver the 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. 

3. UK and Scottish Governments must lead a step change in societal views on parental 

roles, using legislation, policies and public funding ot 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 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  

4. The Scottish Government, in designing the methodology of its proposed Gender Index 

Report for Scotland, must develop and invest in the collection and publication of 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. 

5. 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 
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equality initiatives have strong monitoring and evaluation frameworks; and that those 

being rolled out further are clearly evidence based.  

6. 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. 

7. 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. 

8. 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 to comply with equalities 

requirements; public bodies must rigorously monitor performance on equality and hold 

organisations to account accordingly.  

Behaviour 

9. 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. 

10. 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.  

11. More employers must move from rhetoric to decisive action on gender equality by 

participating in evidenced, legal and proportionate positive action measures, 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 

12. 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 
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teachers to recognise and remove gender stereotypes from classrooms and developing 

a gender-inclusive curriculum. 

13. 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 timely opportunity to embed activity on gender equality and 

STEM within and across the education and employment sectors. 

14. 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. 

 


