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EDUCATION AND SKILLS COMMITTEE 
 

STEM EXPERIENCES IN EARLY YEARS EDUCATION 

SUBMISSION FROM EDUCATION SCOTLAND 

 

1. Education Scotland (ES) leads on quality and improvement in Scottish education, 

including in early learning and childcare settings (ELC) and primary schools. ES 

supports the curriculum areas of mathematics and numeracy, sciences and 

technologies which are the core components of STEM learning. In addition, ES is 

playing a significant role in supporting the implementation of the STEM Education and 

Training Strategy (2017). 

2. STEM (sciences, technologies, engineering and mathematics) is recognised as being at 

the heart of our ambitions to Develop our Young Workforce (DYW) (Recommendation 

12). The STEM agenda, therefore, has a key role to play to develop skills for learning, 

life and work in our learners and to prepare them for a wide range of learning and career 

pathways. 

3. ES fully recognises the importance of supporting STEM learning and pathways across 

all age groups, particularly for 3-7-year old’s. We are making this age group a strong 

focus for many of our STEM programmes. Our aim is to build practitioner confidence to 

support high-quality learning and teaching in STEM and to engage parents and families 

through motivating STEM experiences. 

 
Challenges 

 

4. Within ELC settings and primary schools, practitioners do not often have a background in 

science or STEM subjects. This can result in a lack of practitioner confidence in 

supporting learning in STEM-related disciplines. Practitioners may often not recognise 

the learning they are leading as being science or STEM-related. 

5. Practitioners in the ELC sector have commented that more STEM resources are required 

to meet their professional learning needs. ES has encouraged STEM partners and 

provider organisations to address this gap in provision. Nationally, partners such as 

STEM Ambassador Hubs, Scottish Schools Education Research Centre (SSERC), 

Scottish Council for Development in Industry (SCDI) Young Engineer and Science Clubs 

and science centres have started to increase their offer for early learning and childcare 

and younger learners. 

6. The scale of the ELC sector, in terms of the number of establishments and practitioners, 

can present a challenge to STEM providers and partnership organisations. As a result, 

many STEM providers may feel they lack the resources to engage with the ELC sector 

effectively. They may also lack confidence in engaging with learners at a young age and 

https://www.gov.scot/policies/science-and-research/stem-education-training/
https://www.gov.scot/policies/science-and-research/stem-education-training/
https://www.gov.scot/publications/education-working-commission-developing-scotlands-young-workforce-final-report/
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may also under-estimate the level of learning that can take place with learners aged 3-7 

years-old. 

7. The diversity of ELC settings, including local authority settings, private and Third Sector 

nurseries and childminders, can present a challenge to STEM providers that are 

unfamiliar with the sector. Learners can enter Primary 1 from a wide range of 

establishments and settings, making it challenging to ensure effective progression in 

learning in STEM-related experiences across the transition. 

 
Opportunities 

 
8. Levels of parental and family engagement can often be strong at Early Level. Family and 

parental engagement is key to building the science and STEM capital that young people 

need to help them succeed in STEM learning and progress, ultimately, into positive 

STEM destinations. 

9. The pedagogy at Early Level can be conducive to high-quality STEM learning. Learners 

have the scope to engage in high-quality contextualised learning, including through play. 

This gives them freedom to investigate, explore, discover, be curious and creative in their 

STEM learning and link this to the world of work through role play and imagination. 

10. Even from the earliest age, children and young people are treated differently according to 

their gender. Stereotyping and unconscious bias can have a significant impact on the 

STEM learning and pathways that learners pursue. Learning at Early Level, therefore, 

provides a crucial opportunity to work with learners and families to challenge stereotypes 

and to improve gender balance and equalities. 

11. The Aspires Research Programme shows that students with low science capital who do 

not express STEM ambitions by the age of 10 years are unlikely to do so as they get 

older. This underlines the importance of improving STEM learning and building science 

capital at Early Level. 

 
Career-long professional learning 

 

12. The provision of high-quality professional learning in STEM is key to building the 

capacity, confidence and skills of practitioners in relation to STEM learning. ES is leading 

on many of the STEM Education and Training Strategy actions which are seeking to 

enhance the professional learning offer for practitioners in Scotland. 

13. Within the STEM Education and Training Strategy, the key performance indicator 

relevant to career-long professional learning for practitioners is: Increased practitioner 

confidence in STEM learning in the early years, primary years and in community learning 

and development (CLD) settings and increased practitioner engagement in STEM 

professional learning opportunities. To achieve this, ES is seeking to: Increase the 

https://www.kcl.ac.uk/ecs/research/aspires/aspires-final-report-december-2013.pdf
https://www.kcl.ac.uk/ecs/research/aspires/aspires-final-report-december-2013.pdf
https://www.gov.scot/publications/stem-strategy-key-performance-indicators/
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cumulative hours of STEM professional learning accessed by ELC, school and CLD 

practitioners annually. 

 
14. ES invited practitioners, including those from ELC and primary sectors, to complete an 

Annual STEM Practitioner Survey in 2017 and again in 2018. The aim of the survey was 

to help ES track the confidence of practitioners and the access they had to professional 

learning in STEM. In 2018, ES also developed and promoted a STEM Provider Survey to 

gather evidence of the external professional learning support being provided to 

practitioners. 

 
15. In 2018, 145 ELC practitioners and 382 primary practitioners completed the Annual 

STEM Practitioner Survey, out of a total of 886 responses. This is an increase on the 778 

responses to the 2017 survey and includes a significant increase in the number of 

responses from ELC practitioners. In relation to the ELC and primary sectors, the 

findings1 from the 2018 survey are as follows. 

• ELC practitioners that responded accessed an average of 19.3 hours of STEM- 

related career-long professional learning between 1 August 2017 and 31 July 

2018. 

• Of the ELC practitioners that responded, 42.76% agreed or strongly agreed with 

the statement, ‘I feel confident delivering STEM learning in my practice.’ 

• Primary practitioners that responded accessed an average of 13.6 hours of 

STEM-related career-long professional learning between 1 August 2017 and 31 

July 2018. 

• Of the primary practitioners that responded, 63.4% agreed or strongly agreed with 

the statement, ‘I feel confident delivering STEM learning in my practice.’ 

• ELC and primary practitioners identified the following themes as priority areas for 

their professional learning: pedagogies in STEM learning, skills progression, 

understanding the concepts and knowledge that underpin mathematics and 

numeracy, and awareness about the resources and support available for STEM. 

• When asked about which of the STEM disciplines was a professional learning 

priority for them, the responses were as follows: 
 
 
 
 
 
 
 
 
 
 
 
 

1 Note that the findings relate to the professional learning provided between 1 August 2017 and 31 July 2018. 
This is the period prior to the introduction of additional support being provided through the STEM Education 
and Training Strategy. It is also important to note that the Annual STEM Practitioner Survey is more likely to 
have been completed by respondents with an interest in STEM. The findings, therefore, have to be 
considered within this context. 

https://blogs.glowscotland.org.uk/glowblogs/STEMcentralinmotion/2018/08/27/stem-professional-learning-survey-2017/
https://education.gov.scot/improvement/learning-resources/A%20summary%20of%20STEM%20resources
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STEM professional learning 

priorities for academic year 

2018/19 

Response % 

(Response Count) 

Early learning and 

childcare 

(145) 

Primary 

(382) 

Understanding of the concepts and 33.8% 34.0% 

knowledge that underpin (49) (130) 

mathematics/numeracy   

Understanding of the concepts and 20.0% 23.6% 

knowledge that underpin science (29) (90) 

Understanding of the concepts and 20.0% 28.0% 

knowledge that underpin (29) (107) 

technologies   

 

 

16. Some 44 organisations responded to the 2018 STEM Provider Survey. Between them, 

they collectively delivered 109,969 cumulative hours of professional learning. Of this, 

8,882 cumulative hours were provided to the ELC sector and 50,896 cumulative hours 

were provided to the primary sector. 

 
Enhancing Professional Learning in STEM Grants Programme 

 

17. In October 2018, ES launched the Enhancing Professional Learning in STEM Grants 

Programme. This programme aims to address the professional learning needs and 

priorities of practitioners, as outlined in the responses to our annual practitioner surveys. 

In Round One of funding, twenty-four successful applicants were awarded a total of 

£187,000 in grant funding in 2018/19. This first round of grant funding was open to 

regional and national partners, including local authorities, regional groups, colleges, 

universities, learned societies, science centres etc. 

18. The programmes that received grant funding have been developed by a range of national 

partners to support practitioners across a variety of sectors. The following grants have a 

focus on supporting practitioners in ELC and primary sectors: 

• Aberdeen Science Centre planned to deliver engaging professional learning 

sessions on a variety of STEM topics to increase practitioner knowledge, skills 

and confidence. Sessions within school clusters were designed to create valuable 

opportunities for practitioners to build relationships, learn together, collaborate 

and share expertise. 

• Scottish Childminding Association (SCMA) and SSERC planned a range of 

professional learning courses and workshops to promote and increase 

involvement with STEM learning for childminders across Scotland. 

• Youth Scotland designed professional learning opportunities to upskill primary 

teachers in the use of Youth Scotland’s Hi-5 STEM activity toolkit. The existing 

toolkit contains fifty fun challenges to inspire children and young people from the 

age of five years. 

https://blogs.glowscotland.org.uk/glowblogs/STEMcentralinmotion/2019/02/26/enhancing-professional-learning-in-stem-grants-programme-2018-19/
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• Highland Council developed professional learning programmes for practitioners in 

rural and remote areas through the use of online professional learning. 

• Stirling Council has planned to expand their current STEM Network to include 

primary and early learning and childcare practitioners from across the authority. 

Targeted support will be provided from the Stirling Council Early Years Team to 

ensure standalone nurseries are represented in the network. 

• Forth Valley College worked strategically with a wide range of partners from three 

different local authority areas to develop effective STEM practice. Local STEM 

knowledge exchange events have been designed to provide professional learning 

and networking opportunities for practitioners from early learning and childcare 

settings and primary schools. 

• New College Lanarkshire is leading a multi-agency, collaborative project to 

support the delivery of a cohesive pipeline of STEM activities from early years to 

SCQF level 6/7 in the Lanarkshire region. 

19. A number of the programmes receiving grant funding in Round 1 also had an online 

delivery aspect to ensure the professional learning can be accessed by practitioners 

nationally. This includes programmes developed by Dynamic Earth and University of 

Aberdeen. 

20. Education Scotland is now liaising with grantees to extend their programmes, where 

relevant, into a second phase of funding in financial year 2019/20. In this Phase 2 of 

funding, we will work with these organisations closely to support their plans to extend the 

scale and reach of their activities and to share practice nationally. 

21. Education Scotland will soon be launching a second round of Enhancing Professional 

Learning in STEM Grant Funding. The grant fund this year will include two streams: the 

Regional and National Partner Fund will continue from the first round of grant funding. 

There will also be a new stream entitled ‘The Leadership and Collegiate Professional 

Learning Fund’. This second stream has specifically been designed to address the 

responses of the practitioner surveys which showed that practitioners wanted more time 

to work collegiately and to lead their own professional learning. 

Regional STEM Team 
 

22. ES has recruited a new team of Regional STEM Education Officers. This team will work 

in close partnership with sector specialists in Education Scotland and with the Regional 

Improvement Collaboratives to support the development and coordination of STEM 

professional learning. In addition to working with local authorities, these education 

officers will also liaise with their regional College STEM Hub Boards, DYW Regional 

Groups, universities, science centres and festivals. This partnership working will help to 

ensure the regional professional learning offer meets the identified needs of practitioners, 

especially those in ELC and primary sectors. 
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Raising Aspirations in Science Education (RAiSE) Programme 

23. The RAISE Programme is a £2.46 million pilot programme that is providing professional 

learning support to practitioners in primary schools and also in ELC settings. The 

RAiSE pilot programme has been designed and delivered through a partnership 

involving The Wood Foundation, Scottish Government, ES and the Association of 

Directors of Education in Scotland (ADES). 

24. We would like to refer the Committee to the detailed submission about the RAiSE 

Programme which has been submitted separately by The Wood Foundation. We 

include some of the key information here to reflect the important role Education 

Scotland has played in supporting this partnership and RAiSE activities nationally. 

25. The RAiSE programme provides local authorities with additional resource to coordinate 

support for science and STEM, and to devise a sustainable model for on-going 

improvement. Each participating local authority receives funding to appoint a primary 

science development officer (PSDO). The PSDO leads the programme within the 

authority and coordinates the provision of high-quality professional learning. The RAiSE 

pilot initially worked in eight participating local authorities. The pilot has now been 

extended, with a further four authorities joining the programme in January 2019. 

26. The Wood Foundation commissioned an external evaluation of the RAiSE Programme. 

The final evaluation report has been received and is due to be published at the end of 

May 2019. The report outlines the very positive impact that the programme has made. 

Through engaging with RAiSE, 71% of teachers have reported an increase in their 

confidence in relation to the pedagogy of science and 76% in relation to the content of 

science. More confident teachers have had a direct impact on learner engagement, with 

87% of teachers reporting that the programme has enabled learners to experience 

challenge in their learning. 77% of teachers stated that they have seen pupils’ 

aspirations increase regarding science and technology careers. There has also been an 

increase in parental and community engagement, showing that engagement and 

aspiration is going beyond teachers and learners. 

 
27. Given the positive impact of the RAiSE Programme to date, the RAiSE Steering Group 

is now considering extending the programme to the remaining local authorities across 

Scotland. ES is continuing to work closely with the Scottish Schools Education 

Research Centre (SSERC) to ensure that RAiSE activities effectively build on SSERC’s 

Primary Cluster Programme and its Sustain and Extend Programme, which is 

supported by The Primary Science Teaching Trust. 

Numeracy and Mathematics 
 

28. Since 2015, and as part of the establishment and development of ES’s National 

Numeracy and Mathematics Hub, the Scottish Government Learning Directorate has 

provided funding to be allocated to local authorities by ES. This funding has been used 

to enhance the quality of numeracy and mathematics through the identification and 

delivery of a range of pilots focussed on ensuring high quality learning and teaching. In 

https://www.thewoodfoundation.org.uk/developing-young-people-in-scotland/raise/
https://www.sserc.org.uk/sserc-primary-cluster-programme-findings-indicate-impact-and-success/
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addition to engagement with professional learning, local authorities have used the 

funding to allocate time and support to Numeracy Hub Champions to facilitate self- 

evaluation within the areas of numeracy and mathematics across all sectors. ES is 

currently in discussion with Scottish Government colleagues to incorporate support for 

numeracy and mathematics within the Enhancing Professional Learning in STEM 

Grants Programme. This new model aims to highlight the importance that numeracy 

and mathematics skills have on STEM and to facilitate links for effective application of 

learning. In addition, this will increase opportunities to provide more strategic support 

for numeracy and mathematics on a national and regional basis. 

29. A newly-recruited mathematics and numeracy team has expanded ES’ capacity for 

supporting mathematics and numeracy through direct local authority and Regional 

Team engagement. The work of this new team will be aligned to regional contexts and 

needs and will support the recommendations outlined within the Making Maths Count 

Report, 2016 and ES’s current thematic review of numeracy and mathematics. This 

thematic review will explore and evaluate teaching and learning, curriculum, attainment 

and achievement and will include visits to forty ELC and school settings. The review is 

due to be published in autumn 2019. 

Technologies and digital skills 
 

30. In March 2017, a refresh to the technologies curriculum guidance was published 

alongside the publication of benchmarks in the technologies and all other areas of the 

curriculum. ES continues to work with local authorities to support implementation of the 

new guidance through curriculum planning sessions with practitioners. 

31. From 2015 – 2017 ES had two Digital Skills Development Officers funded by the Skills 

Investment Plan for Digital Technology. This team has now been expanded to eight 

officers who work with regions to agree packages of support for all sectors on the 

themes of digital literacy, computing science and digital skills. ES has worked with the 

Barefoot Computing programme to ensure the resources for ELC and primary schools 

are linked to the Scottish curriculum. 69% of Scottish primary schools have engaged in 

the programme through workshops or teachers downloading the resources. ES have 

worked with British Computing Science (BCS) to publish quick start guides for primary 

and transition and have supported the publication of a Computing at Schools Scotland 

(CAS:S) resource for ELC settings and primary schools. 

32. From September 2016, primary schools across Scotland have had the opportunity to 

participate in the Digital Schools Award Scotland programme. This provides them with a 

self-evaluation framework to ensure the best use of digital technology in their school. 

Around 45% of schools have now registered with these programmes. This also now 

includes a special recognition award for cyber resilience and internet safety. 

https://www.gov.scot/binaries/content/documents/govscot/publications/progress-report/2016/09/transforming-scotland-maths-positive-nation-final-report-making-maths-count/documents/00505348-pdf/00505348-pdf/govscot%3Adocument
https://www.gov.scot/binaries/content/documents/govscot/publications/progress-report/2016/09/transforming-scotland-maths-positive-nation-final-report-making-maths-count/documents/00505348-pdf/00505348-pdf/govscot%3Adocument
https://education.gov.scot/Documents/Technologies-es-os.pdf
https://www.digitalschoolsawards.co.uk/
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STEM Strategy actions 
 

33. In addition to support for career-long professional learning, ES is taking forward other 

STEM Strategy actions that will benefit practitioners in ELC and primary sectors. This 

includes development of a new Scottish STEM Award to celebrate the success and 

achievements of settings in relation to STEM learning. This award will be based on the 

ES STEM Self-Evaluation and Improvement Framework and will be open to ELC and 

primary establishments. 

34. ES has begun work to scope a new online resource and directory to make it easy for 

practitioners to access effective online support and access to quality-assured 

resources. We are also working with Scottish Government colleagues who have 

commissioned a new online module for ELC practitioners to build their capacity in 

relation to STEM learning. This is seeking to improve the quality of provision nationally 

through the expansion of ELC provision. 

 
Improving Gender Balance and Equalities 

 

35. The STEM Education and Training Strategy has a significant focus on equity in STEM 

and on improving gender balance and equality in STEM learning and STEM pathways. 

This also aligns with DYW recommendations 26 and 28. To help tackle stereotypes and 

address unconscious bias, ES has recruited a team of Improving Gender Balance and 

Equalities (IGBE) Officers to work within the Regional Teams. They will seek to build on 

the effective three-year pilot programme, supported through a partnership with Skills 

Development Scotland and the Institute of Physics. Promoting gender balance in ELC 

sectors will be a key focus of their activities. 

36. A suite of resources has already been developed through the Improving Gender 

Balance pilot programme and is available on the National Improvement Hub. This 

includes action guides for ELC and primary sectors. In addition, ES worked in 

partnership with the Care Inspectorate and Zero Tolerance to produce the Gender 

Equal Play resource for ELC settings, published in December 2018. 
 
 

Curriculum design and innovation 
 

37. ES is supporting improvement in relation to curriculum design and innovation. This 

includes promoting effective practice in relation to the use of STEM as context to 

motivate learners, to link learning across subjects and to help them to apply their 

learning in new situations. Other aspects include support to ensure effective 

progression in learning and skills from ages 3 to 18 years. ES is also seeking to provide 

additional support to ensure effective learning pathways through the Broad General 

Education (BGE) and into the Senior Phase and beyond. Learning for children aged 3-7 

years is a central part of this work given that it builds important foundations for learning. 

https://education.gov.scot/improvement/learning-resources/stem-self-evaluation
https://www.skillsdevelopmentscotland.co.uk/media/44705/review-of-improving-gender-balance-2018.pdf
https://education.gov.scot/improvement/learning-resources/Improving%20gender%20balance%203-18
https://www.zerotolerance.org.uk/resources/Gender-equal-play-in-early-learning-and-childcare.pdf/
https://www.zerotolerance.org.uk/resources/Gender-equal-play-in-early-learning-and-childcare.pdf/
https://www.zerotolerance.org.uk/resources/Gender-equal-play-in-early-learning-and-childcare.pdf/
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Conclusion 
 

38. ES recognises the importance of providing high-quality learning experiences in STEM, 

particularly to children aged 3-7 years. This period in a child’s learning provides a 

valuable opportunity to engage and motivate learners through a play-based pedagogy. 

Learning at this age also provides excellent opportunities to build science and STEM 

capital through parental and family engagement. 

39. ES has been working with a wide range of partners to increase the STEM support, 

resources and programmes provided nationally and to encourage a stronger focus on 

STEM learning at Early Level. Activities and programmes supporting the implementation 

of the STEM Education and Training Strategy provide an important opportunity to 

enhance this support further. ES will continue to use its influence and resources, both 

nationally and regionally, to ensure STEM learning for children aged 3-7 years is fully 

supported. We will also work with practitioners across all sectors to ensure that 

curriculum planning takes account of a child’s prior learning and to ensure effective 

progression in learning across STEM learning pathways. 

 
Examples of practice and resources 

 

40. To see ES’s full range of resources and case studies of STEM practice please visit our 

STEM Summary Page on the National Improvement Hub: http://bit.ly/NIHSTEM 
 

 

Gayle Gorman 
HM Chief Inspector of Education 
May 2019 

http://bit.ly/NIHSTEM

