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EDUCATION AND SKILLS COMMITTEE 

AGENDA 

20th Meeting, 2019 (Session 5) 

Wednesday 12 June 2019 

The Committee will meet at 10.00 am in the Robert Burns Room (CR1). 

1. Decision on taking business in private: The Committee will decide whether
its consideration of a draft report on the Subject Choices inquiry should be
taken in private at future meetings.

2. Decision on taking business in private: The Committee will decide whether
consideration of its work programme should be taken in private at its meeting on
26 June.

3. Subordinate legislation: The Committee will consider the following negative
instruments—

Education (Scotland) Act 1980 (Modification) Regulations 2019 
(SSI 2019/179) 

 Abertay University (Scotland) Order of Council 2019 (SSI 2019/163) 

4. STEM in early years education: The Committee will take evidence from—

Shona Birrell, Teacher, Ratho Primary School; 

Lorna Hay, Teacher, Pitteuchar East Primary School; 

Alastair MacGregor, Chief Executive Officer, Scottish Schools Education 
Research Centre; 

Dr Karen Petrie, Associate Dean for Learning and Teaching in Science 
and Engineering, University of Dundee representing the British Computer 
Society; and 

Professor Lesley Yellowlees, Chair of the Learned Societies’ Group (LSG) 
on Scottish STEM Education. 
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Education and Skills Committee 

20th Meeting, 2019 (Session 5), Wednesday 12 June 2019 

Subordinate Legislation 

Introduction 

1. This paper is to inform the Committee’s consideration of a Scottish Statutory 
Instrument (SSI)– 

Education (Scotland) Act 1980 (Modification) Regulations 2019 (SSI 2019/179) 
 

2. The instrument is subject to the negative procedure which means that it will 
come into force unless the Committee, and subsequently the Parliament, 
agrees a motion to annul the instrument.  No motions to annul have been lodged 
for this instrument. 

Purpose of the instrument 

3. In the Policy Note for the instrument, the Scottish Government states that its 
purpose is as follows: 

The purpose of the instrument is to modify section 53(7) of the 1980 Act, by 

adding a description of pupil by reference to any tax credit or element of a tax 

credit within the meaning of the Tax Credits Act 2002 received by the parents 

of the pupil in such circumstances as may be so prescribed.  This modification 

is required in order to protect the eligibility to a free school lunch for children 

and young people who qualify for them due to their parent(s) or guardian(s) 

being in receipt of both Child Tax Credit and Working Tax Credits. 

4. The Policy Note goes on to outline further the policy objectives of the instrument 
as follows: 

Free school lunch is a “passported benefit”, where the entitlement depends on 

a child or young person being an “eligible child or young person”, where their 

parent(s) or guardian(s), or the young person themselves, are in receipt of 

certain benefits as prescribed in section 53 of the 1980 Act.  

Section 53 of the 1980 Act provides wide powers to an education authority 

under which they may provide food or drink to pupils and makes provision for 

the circumstances in which they may charge for such provision.  Children in 

the first three years of primary school, at all publicly-funded schools, are 

universally entitled to a free school lunch.  On 5 January 2015, the Scottish 

Government entered into an agreement with education authorities where they 

would fund them to provide a free school lunch to all infant pupils.  Section 

53(2) of the 1980 Act provides that an education authority must provide or 

secure the provision of a school lunch free of charge to pupils falling within 

https://www.legislation.gov.uk/ssi/2019/179/pdfs/ssi_20190179_en.pdf
https://www.legislation.gov.uk/ssi/2019/179/pdfs/ssipn_20190179_en.pdf
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section 53(7). A school lunch is defined by section 53(12) of the 1980 Act.  

Section 53(7)(a) already requires the provision of a free school lunch to a 

pupil if the pupil or the parents of the pupil are in receipt of income support, 

income-based jobseeker’s allowance or an income related allowance under 

Part 1 of the Welfare Reform Act 2007.  Section 53(7)(b) requires the 

provision of a free school lunch to a pupil if the parents of the pupil are in 

receipt of support provided under Part 6 of the Immigration and Asylum Act 

1999 

This instrument will modify section 53(7) of the 1980 Act by adding paragraph 

(aa) after the existing paragraph (a).  The new provision adds a description of 

pupil by reference to any tax credit or element of a tax credit within the 

meaning of the Tax Credits Act 2002 received by the parents of the pupil in 

such circumstances as may be so prescribed.  The power to make such a 

modification to this primary legislation is set out in section 53(8)(a)(ii) of the 

1980 Act.  The modification is required in order to protect the eligibility to a 

free school lunch for children and young people who qualify for them due to 

their parent(s) or guardian(s) being in receipt of both Child Tax Credit and 

Working Tax Credits.  The instrument provides that a pupil falls within section 

53(7) if the parents of the pupil are in receipt of an award of child tax credit 

and working tax credit where the income calculated for the purposes of 

awarding those tax credits does not exceed £6,900. The effect of the 

instrument is therefore to set the qualifying threshold at an annual income of 

£6,900 per year for those in receipt of both Child Tax Credit and Working Tax 

Credits. This is an increase from the current threshold of £6,420.   

Consequently, this protects eligibility for those who are affected by recent 

changes to National Living Wage.  Further detail is provided in background 

below.  

There is a separate eligibility criterion for those in receipt of Child Tax Credit 

only, which has an annual income threshold of less than £16,105.  We are not 

changing this criterion as the income threshold is higher and the increase in 

the National Living Wage does not affect this part of the eligible population.  

5. The policy notes that the threshold for the provision was set as follows: 
 
We have chosen a threshold of £6,900, for recipients of both Child Tax Credit 
and Working Tax Credit, since it will protect the eligibility of the existing cohort 
of households which are currently entitled to a free school lunch. 
 

6. No public consultation was carried out. An Equality Impact Assessment and a 
Children’s’ Right and Wellbeing Impact Assessment have been completed on 
the provisions of this instrument and these concluded that there would be no 
negative impact on children’s rights and wellbeing and it was considered that 
there would not be any impacts on privacy or the environment.A Business and 



Agenda item 3  ES/S5/19/20/1 

3 

 

Regulatory Impact Assessment has been completed and can be accessed 
here. 
 

Delegated Powers and Law Reform Committee 

7. The Delegated Powers and Law Reform Committee reported on the instrument 
on 28 May 2019. The Committee raised no points in relation to this instrument. 

Timescales for this Committee 

8. Should the Committee wish to report on this instrument, the deadline to do so 
is 24 June 2019. 

Action 

9. The Committee is invited to consider this instrument. 

Roz Thomson 

Clerk to the Committee  

June 2019 

 
 
 

 

https://www.legislation.gov.uk/ssi/2019/179/pdfs/ssifia_20190179_en.pdf
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Education and Skills Committee 

20th Meeting, 2019 (Session 5), Wednesday 12 June 2019 

Subordinate Legislation 

Introduction 

1. This paper is to inform the Committee’s consideration of a Scottish Statutory 
Instrument (SSI)– 

Abertay University (Scotland) Order of Council 2019 (SSI 2019/163) 

2. The instrument is subject to the negative procedure which means that it will 
come into force unless the Committee, and subsequently the Parliament, 
agrees a motion to annul the instrument.  No motions to annul have been lodged 
for this instrument. 

Purpose of the instrument 

3. In the Policy Note for the instrument, the Scottish Government states that its 
purpose is as follows: 

This instrument sets out the new provisions for Abertay University’s 
governance arrangements.   
 

4. The Policy Note goes on to outline further the policy objectives of the instrument 
as follows: 

Abertay University (“the University”)1, formerly the University of Abertay 

Dundee, is a higher education institution designated under section 44 of the 

1992 Act and has its governance arrangements set out in an Order of Council 

made by the Privy Council, which the University considers to be its 

“constitution”. The current arrangements are set out in the University of 

Abertay Dundee (Scotland) Order of Council 1994 (“the 1994 Order”). This 

Order replaces the 1994 Order and sets out new provision for the governance 

arrangements of the University. This includes provision for the composition of 

the University Court and Senate, which is required to comply with the Higher 

Education Governance (Scotland) Act 2016 (“the 2016 Act”).2 In light of the 

number of changes that were to be made, it was decided that it would be 

preferable to make a new order rather than amending the 1994 Order. Having 

all the provisions in the one order makes it more accessible for the reader and 

the new order has the advantage of reflecting the change of name of the 

University.   

5. The Scottish Government consulted the Privy Council Office, Abertay 
University and the Scottish Funding Council during the preparation of this 
instrument.  A Regulatory Impact Assessment has not been prepared as this 
instrument has no financial effects on the Scottish Government, local 
government or on business. 

https://www.legislation.gov.uk/ssi/2019/163/pdfs/ssi_20190163_en.pdf
https://www.legislation.gov.uk/ssi/2019/163/pdfs/ssipn_20190163_en.pdf
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Delegated Powers and Law Reform Committee 

6. The Delegated Powers and Law Reform Committee reported on the instrument 
on 28 May 2019. The Committee raised no points in relation to this instrument. 

Timescales for this Committee 

7. Should the Committee wish to report on this instrument, the deadline to do so 
is 24 June 2019. 

Action 

8. The Committee is invited to consider this instrument. 

Roz Thomson 

Clerk to the Committee  

June 2019 
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Education and Skills Committee 

Science, Technology, Engineering and Maths 
(STEM) in the early years 

Wednesday 12 June 2019 

INTRODUCTION 

This is the second week of the STEM in early years education inquiry. The focus is on the 
experiences of children aged 3 to 7 years, so covers the early (pre-school and P1) and first 
levels (P2-P4) of Curriculum for Excellence (CfE). 

For the three sessions planned before summer recess, the format of each week will remain 
the same; with early years and primary teachers providing practical insights to complement 
the views of other organisations involved in different aspects of STEM policy or practice. 
The themes for this session remain broadly similar to the first week, focusing on: teacher 
confidence (including Initial Teacher Education, Continuous Professional Development, 
resources including time, support staff and equipment); and equity of participation (in 
relation to rurality, deprivation and gender).  

This week the following witnesses will be in attendance: 

Lorna Hay A class teacher at Pitteuchar East Primary School in Fife with a 
PGCert in Engineering STEM. Lorna Hay gave evidence on 27 
March [see written submissions]. 

Shona Birrell Primary Teacher, Ratho 

Professor Lesley 
Yellowlees 

Chair of the Learned Societies’ Group (LSG) on Scottish STEM 
Education. 

Professor Yellowlees is Chair of the STEM Strategy Equality Sub-
Group [see written submission from the LSG] 

Alastair 
MacGregor 

CEO at Scottish Schools Education Research Centre (SSERC). 

In terms of governance of the STEM strategy, SSERC is 
represented on the STEM Strategy External Advisory Group. 

Dr Karen Petrie Dr Petrie is attending to represent the British Computing Society. 

Framing the inquiry is the need to assess the progress of the Scottish Government’s 
current STEM strategy including the choice of KPI and progress against them. The pack 
for last week’s Committee meeting also includes (at Annexe B of the SPICe background 
briefing) a full report of the progress reported on all KPIs that have been developed to 
support the implementation of the STEM strategy. 

https://education.gov.scot/parentzone/learning-in-scotland/Curriculum%20levels
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=12031&mode=pdf
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=12031&mode=pdf
https://www.gov.scot/publications/science-technology-engineering-mathematics-education-training-strategy-scotland/
https://www.parliament.scot/S5_Education/Meeting%20Papers/20190605ES_Meeting_papers.pdf
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THEME 1 – TEACHER CONFIDENCE, KNOWLEDGE AND RESOURCES 

Performance measures 

As noted in last week’s briefing, teacher confidence was an issue that was highlighted 
through the STEM strategy as a priority to address. There are two relevant KPIs relating to 
this theme:  

II. Increasing practitioner confidence in STEM learning in the early years, primary 
years and CLD settings and increasing practitioner engagement in STEM 
professional learning opportunities. 

*  Increasing the cumulative hours of STEM professional learning accessed by early years, 
schools, college and CLP practitioners annually. 

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

At this point there is no consistent and reliable source of data for the first measure. An 
online survey of 44 organisations showed that practitioners collectively provided 109,969 
cumulative hours of STEM professional learning between 1 August 2017 and 31 July 2018. 
A survey of school based technical support staff and early learning and community 
learning practitioners (involving 876 practitioners) further showed an average of 21.3 hours 
of STEM professional learning between 1 August 2017 and 31 July 2018. The current 
absence of a source of trend data means it is difficult to capture a picture of whether this is 
a typical level of provision over a number of years and also where this learning was taking 
place (given that the measure aims to capture professional learning at all levels of 
education from early years through school, to college). 

On the second measure, which focuses on meeting the ITE student intake for STEM 
subjects, this focuses on intake to secondary school teacher training only. As such, data 
on entrants to primary teaching are not captured through this source. Last week’s paper 
noted that the intake target for primary school teaching was met (with 71 entrants above 
the intake target reported through the Scottish Government’s 2018 statistics). What we 
don’t know from this source is the level of science, technology, engineering and maths 
knowledge or qualifications held by those starting a career in primary teaching. 

Actions to address teacher confidence 

Prior to the introduction of the STEM strategy, measures were already being pursued to 
address the gaps in STEM expertise and confidence among teachers in Scotland. This 
included1:  

• Providing career long professional learning to teachers through investment in the 
Scottish Schools Education Research Centre and the National Numeracy and 
Mathematics Hub and working in partnership and collaboration with others to provide 
support to teachers and schools, for example, through the Wood Foundation’s 
primary science programme (RAiSE), and the Barefoot computing programme in 
partnership with BT and the British Computing Society. 

• Implementing a Digital Learning & Teaching Strategy with a focus on enriching 
education through the use of technology and actions to develop the skills and 

                                            

1 All this work is underpinned by the National Improvement Framework. 

https://www.gov.scot/publications/initial-teacher-education-2018-student-teacher-intake-statistics/
https://www2.gov.scot/Resource/0049/00491758.pdf
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confidence of educators, improve access, enhance the curriculum and qualifications 
and empower leaders. 

• Delivering a successful teacher recruitment marketing campaign with a focus on 
STEM subjects; working with the teacher education institutions to develop new and 
innovative routes into teaching, particularly in the hard to fill subjects, including 
STEM and in geographical areas that have difficulty recruiting teachers. 

The first annual report on progress of the STEM strategy notes the following actions being 
taken to improve STEM learning and teaching and delivery of enhanced professional 
learning: 

• “Education Scotland has published a self-evaluation framework for STEM learning to 
help schools and early learning providers improve STEM learning and teaching. A 
new STEM page on Education Scotland’s National Improvement Hub provides ‘one 
stop shop’ access to a wide range of STEM learning resources for practitioners. This 
includes access to the National Numeracy and Mathematics Hub that provides a 
wealth of professional learning specifically related to numeracy and mathematics. 
New STEM related professional learning for early years and community learning 
practitioners, teachers and school technicians are being supported through the 
newly-established Enhancing Professional Learning in STEM grants programme. 
Developing these further will be a priority for the coming year. 

• We have continued to support the Scottish Schools Education Research Centre 
(SSERC) in financial year 2018-19 for its programme of professional learning for 
teachers, which is expanding to include more digital learning. We have also 
continued to fund the Raising Aspirations in Science Education (RAiSE) programme 
in partnership with The Wood Foundation. The programme, established to support 
improvements in primary science and STEM practice, is now engaging with its third 
tranche of local authorities. We continue to provide tailored support to local 
authorities to improve digital skills and computing learning in schools. 

• The Scottish Government is investing £1.6 M over four years (2014 to 2019) to 
support numeracy and mathematics professional development in local authorities. 
Building on this, in 2019-20, Education Scotland will undertake a national thematic 
inspection of numeracy and mathematics as part of their implementation of the 
Making Maths Count report recommendations. This will evaluate the quality of 
children’s and young people’s learning experiences and attainment in mathematics 
and share examples of good practice.” 

The submission from SSERC lists the activities it is pursuing – to support career long 
professional learning (CLPL) among early years practitioners, teachers, student teachers 
and technicians - using the grant it receives from the Scottish Government. 

Teacher confidence and knowledge 

The papers for the first week of the inquiry pointed out that submissions for this inquiry 
confirm a concern with teacher confidence as being a specific issue within the early 
learning and primary school context. North Ayrshire Council, for example, refers to teacher 
confidence as a “significant factor”; noting that “many primary teachers come to the 
profession with little STEM background and quite possibly negative experiences from their 
own STEM education.” 

https://education.gov.scot/improvement/learning-resources/A%20summary%20of%20STEM%20resources
https://www.gov.scot/publications/transforming-scotland-maths-positive-nation-final-report-making-maths-count/pages/4/
https://www.parliament.scot/S5_Education/Inquiries/20190513SSERC.pdf
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Lorna Hay makes the point in her evidence to the Committee on 27 March that primary 
teachers’ levels of confidence in STEM subjects is not uniform across the varied subjects it 
covers:   

“We are talking about science, technology, engineering and maths, so we have to be 
very cautious about bundling the four together and asking teachers whether they are 
confident about teaching STEM. You will find that probably the majority are very 
confident about teaching maths and, possibly, about science and basic information 
and communication technology, but they are not confident at all about teaching 
computer science and engineering”. (27 March, Col 10) 

This point is also raised by Dr Kirsty Ross (a public engagement lead at the University of 
Strathclyde) who found that early learning practitioners reported lower levels of confidence 
in technology and engineering than in science and maths. Susan Boyd (a primary teacher 
who gave evidence on 5 June) reported results from a staff survey which showed that very 
few primary practitioners had a higher level of learning in technology and engineering. 

On mathematics specifically, Juliet Robertson notes that a lack of awareness among early 
years practitioners and teachers of their limited knowledge leading to missed opportunities 
to embed maths learning into a range of early learning settings. East Ayrshire Council 
(EAC) notes that staff skill level and experience in STEM varies greatly with some 
members of staff having more confidence and knowledge of initiatives, resources and 
technology than others. EAC’s approach to address this is that core staff with STEM 
expertise “scaffold and team-teach” with members of staff who are at a different stage in 
their STEM journey “to demonstrate strategically planning of breadth, depth and 
progression”. This is supported by training and insight into early level STEM that offers 
more in-depth challenge. The result, they suggest, is that staff confidence is growing 
(although this varies within and between establishments) as staff take ownership of their 
own learning. 

Different approaches to improving teacher confidence were covered in the written 
submissions and in the evidence session on 27 March including: having a science 
specialist teacher in a school to cascade knowledge or having strong links with local 
secondary schools including in clusters that enable secondary teachers to impart their 
specialism with primary teachers. The value of clusters to support teacher confidence was 
also raised by Susan Boyd in evidence to the Committee on 5 June. These approaches to 
improving confidence and knowledge are in addition to suggestions for more opportunity 
for continuous professional development and improved ITE (explored below). 

Education Scotland cited in evidence on 5 June a survey suggesting 43% of early years 
practitioners agree or strongly agree that they have confidence teaching STEM and 63% of 
primary teachers considered this to be the case. When broken down to individual subject 
levels Education Scotland suggested the lowest confidence levels were in technology for 
both early learning and primary. Education Scotland also cited initiatives and ongoing work 
to seek to address this issue. 

Continuous Professional Development (CPD) 

SSERC offers a shared service across all 32 local authorities providing STEM based 
Career Long Professional Learning (CLPL). It does this alongside offering a guidance and 
advisory service supporting STEM education, and wider STEM engagement provision. It 
notes activities it pursued in 2017/18 to promote CPD among early years practitioners, 
primary teachers and childminders:  

https://www.parliament.scot/S5_Education/Inquiries/20190513SSERC.pdf
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In financial year 2017/18 and across our programmes we delivered a total 2628 CPD 
units of which 750 were delivered using SSERC Meet technology (representing 25% 
of the original target). Overall, practitioners/teachers from 368 primary schools 
(representing 18.3% of local authority primary schools in Scotland) across 30 Local 
Authorities took part in CLPL offered by SSERC. Our provision of CLPL across the 
primary STEM sectors is channelled through 3 major strands viz The Primary Cluster 
Programme in Science and Technology (PCP), the PSTT Sustain and Extend 
Programme (PSTT-SEP), and Open Courses.   

In addition, through the Primary Cluster Programme in Science and Technology (PCP) 
programme, SSERC works with clusters of primary schools that have been identified by 
their local authority, which have science and technology as part of their cluster 
improvement plans. SSERC “actively encourage early years participation in this 
programme”. Two levels of professional learning are offered through PCP: 

• Immersive, residential events for those teachers within a cluster who will assume the 
role of mentor in science and technology for their colleagues. These teachers work 
with SSERC to engage all primary teachers in their clusters in professional learning 

• Short, non-residential events (funded largely by NSLC) for all teachers within the 
cluster, thus engaging teachers who would not normally participate in experiential 
science and technology CLPL via interactive e-learning, and face to face workshops. 

While there is clearly activity in place to address CPD needs of early years practitioners 
and primary teachers, NASUWT point to a mixed picture in experiences of professional 
learning, “with nearly a quarter of respondents in the NASUWT Big Question Survey 2019 
feeling unable to access Continuing Professional Development (CPD) in the last 12 
months”. Reduced resources within local authorities is noted as one possible explanation 
for this, but questions are also raised about “whether the Professional Update and local 
authority Professional Review and Development (PRD) processes are operating as they 
should at school level.” 

The Learned Societies Group (LSG) argues that it is “crucially important that practitioners 
are able to access high-quality and continuous career-long professional learning (CLPL), 
covering both subject-specific knowledge and pedagogy.” This submission notes that 
Education Scotland launched its Professional Learning in STEM Grants Programme last 
year “to build the STEM capacity and confidence of practitioners. However, it is unclear as 
to whether grant funding will be made available this financial year. The LSG has 
highlighted the need for sustained funding to support the required step-change in CLPL”. 

As noted in papers for week 1 of this inquiry, time to pursue CPD is an issue for 
practitioners / teachers. Lorna Hay, for example, notes that programmes such as RAiSE 
which provide primary schools with a Primary Science Development Officer (PDSO) are 
positive. However: “teachers - including myself - are not always in the position to attend 
events with other STEM providers due to the difficulties for head teachers to find cover to 
release staff during school hours.” 

During the session on 5 June, Education Scotland highlighted that its work gathering 
teacher views reflected the extent to which teachers very much valued collegiate working 
and cluster working in increasing understanding and confidence. 

Resources and workload 

An issue that arose through a number of submissions was challenges in accessing 
resources such as specialist equipment of other external resources that require funding. 
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Jigsaw Family Learning Centre for example refer to the cost of resources being a barrier to 
delivering STEM, with IT equipment noted in particular as expensive. 

In response to concerns raised about levels of resources for science in schools, the LSG 
investigated the funding of science practical equipment. Their study found that more than 
half of respondents felt they did not have sufficient equipment and consumables to delivery 
practical science work. Others noted a lack of training on use of science equipment and 
consumables. Most (98% of respondents) reported having to draw on additional funding for 
practical activities, with parental sources the most common for extra-curriculum activity. 2 

NASUWT notes concern about the sustainability of STEM projects due to limited 
resources, mainly staffing. It suggests that: “even highly experienced and trained 
practitioners will find it challenging to undertake practical experiments, investigation and 
outdoor learning with no pupil support assistants”. Added to that, a lack of time to develop 
resources has been raised as a barrier to teaching STEM “While accessible training, 
professional learning and support to practise would be invaluable, without additional 
staffing resource, the practicalities of undertaking STEM work within the primary setting are 
prohibitive.”  

During the session on 5 June Susan Boyd set out the limitations on teaching STEM that 
resulted from not having pupil support assistants. She noted that, for the first time in 15 
years teaching, her class has no support staff; this she argued is particularly relevant given 
the proportion of additional support needs students. The point was also made that the 
scope to undertake outdoor learning experiences and trips was limited by staffing levels, 
including that a teacher would be less likely to spend time on paperwork for risk 
assessments to take children outside their learning environment due to current workload 
pressures. In addition, without sufficient support staff it was suggested they would be more 
hesitant in taking pupils, particularly those who may need additional support, out of school. 
Susan Boyd highlighted that STEM activities are often resource-intensive. On that basis, 
support staff are very important in this area of the curriculum. 

During the session on 5 June, the study by the LSG on levels of resources for science 
(cited above) was discussed - with the issue of the disproportionate impact on low income 
households highlighted as an issue if parents and carers are required to make financial 
contributions. Education Scotland detailed a number of pieces of work underway including 
virtual modules with kit boxes for use in these modules issued in advance. Education 
Scotland also suggested that in early years education it is not particularly resource 
intensive compared to secondary school as STEM learning experiences can be about the 
environment, learning about the changing of the seasons and the impact of the 
environment on the senses. They suggested RAiSE officers were involved in looking at 
what resources primary schools have and proving training to make use of available 
resources, where required. The Scottish Government committed to look at the LSG’s 
findings and report back to the Committee. 

It was noted by the Scottish Government that the availability of support staff was more of 
an issue for secondary schools, that employment of these staff members was a matter for 
local authorities and that SSERC provides training for technicians. 

                                            
2 The LSG submission notes the small sample size and the time that has elapsed since this work was done. 
On that basis it suggests that the Committee could return to the reports of the STEMEC and SEEAG 
Committees on STEM education which recommended that the Scottish Government should commission 
further research to identify the requirements, including appropriate funding, to enable the adequate delivery 
of practical science. 
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Initial Teacher Education (ITE) 

Details of the qualification’s requirements for early years / primary teachers are detailed on 
SPICe background paper issued last week. This shows that the requirements for the 
PGDE primary teaching are currently set at a pass (Grade c or above) at National 5 in 
Mathematics and pass at Higher in English. There are currently no requirements to have 
any qualifications in a science to enter the ITE programme or to work as an early years / 
primary teacher. 

As noted in last week’s themes paper, the STEMEC report (2016) made a number of 
recommendations focused on changes to the Initial Teacher Education (ITE) programme. 
For ease of access, the box below repeats the relevant recommendations along with the 
commentary (in bold) provided by Professor Ian Wall on what steps the Scottish 
Government has taken to address these recommendations in the interim3. 

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 

The LSG in its submission recommended that “the Scottish Government and the GTCS 
should review the provision of science and mathematics within ITE Primary Education 
programmes. This should cover both the disciplinary content and pedagogy of science and 

                                            
3 All the STEMEC recommendations and the response from the Scottish Government to these is included as 
part of the background briefing accompanying the first week’s papers. 
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mathematics.” The absence of any requirement for those aspiring to be a primary teacher 
to have any formal science qualification4 was raised as a concern by the LSG: 

“ITE applicants should be expected to achieve at least one SCQF level 5 qualification 
in a science as a minimum requirement… ‘Teaching Scotland’s Future’ was clear on 
the need for science and mathematics to feature prominently in ITE programmes for 
primary teachers. While the Scottish Government has reviewed the number of hours 
dedicated to literacy, numeracy, health and wellbeing, equality and data literacy in 
ITE programmes, this did not consider science. In our response to the GTCS, the 
LSG recommended that the Scottish Government and GTCS should review the 
provision of science and mathematics within ITE Primary Education programmes. 
The review should cover both the disciplinary content and pedagogy of science and 
mathematics.” 

This same issue was raised at the Committee meeting on 27 March where Professor Fiona 
McNeil suggested one approach would be: 

“We could accept primary school teachers [into ITE] who do not have any science 
qualifications and then help them to gain those qualifications as they train, so that 
when they go into a school they have a solid science foundation.” 

However, while supportive of the idea in principle, Lorna Hay (a primary teacher) stressed 
caution in this proposal: 

“We have to be careful, however. There is already an issue in recruiting teachers, and 
raising the bar in that way will not help that situation. Alternatively, once we have the 
teachers, what can we do when they are in initial teacher education? I did the 
postgraduate teaching qualification, having come from my previous career as a public 
relations consultant. My training was condensed into a very short time, and it included 
lectures and practicals in science. Think about what we ask teachers to do: the 
primary teacher is a jack of all trades and master of none, and there are many 
demands in the curriculum in respect of what we are expected to teach. Perhaps we 
should not create more barriers to people coming into education, but think about how, 
once they are on the course, we can retain them and improve the quality of their 
personal learning.”  

In response to questions on 5 June about whether course content for initial teacher 
education could effectively offer more STEM content along with all the other core 
requirements of the programme, Elisabeth Kelly (a principal teacher), highlighted that most 
local authorities now do not have teachers in early learning settings, meaning most STEM 
learning experiences are delivered by staff with qualifications that are not captured through 
the initial teacher education training. She suggested that, anecdotally, she thought there 
was limited STEM content in the other early learning pathways taken by early years 
professionals (outside ITE). In addition, many staff in early learning train as they work 
rather than training in advance. Susan Boyd also pointed to high levels of staff turnover in 
early learning and primary settings as an issue impacting on teaching quality. 

Members may wish to discuss the following with witnesses: 

• Views on the impact of staff turnover in early years and primary settings, 
along with a reduction in additional support needs staff in these settings, 

                                            
4 The qualification requirements for early years professionals and primary teaching are considered in the 
background briefing accompanying this briefing. 
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(raised by Susan Boyd on 5 June) on the quality of STEM education that can 
delivered in early years and primary settings. 

• Whether sufficient attention and effort is being put into ensuring that early 
years professionals and primary teachers have the resources needed to allow 
them to pursue continuous professional development opportunities. 

• Whether there are sufficient support staff and apparatus to teach STEM in 
early years and primary settings. 

• Views on whether more STEM subject requirements should be part of the 
training of early years professionals and primary teachers. 

THEME 2: EQUITY OF ACCESS TO STEM LEARNING – DEPRIVATION / RURALITY 

Performance measures 

The STEM strategy includes two relevant measures intended to address equity issues in 
relation to people living either in areas of deprivation or in rural Scotland. Both measures 
rely on engagement with Science Centres as their route into STEM learning – one in the 
school context and one in the wider community setting. 

III. 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. 

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

*  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. 

Data on the first measure – increasing the proportion of schools from the most deprived 
quintile that receive a quality STEM engagement experience from funded Science Centres 
– is reported in the first STEM strategy annual report. The data used to measure this 
element is: “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”. The baseline for this measure is 2016/17 when the figure 
was 34.1%. The proportion in 2017/18 was significantly higher at 44.9% of eligible schools 
receiving a visit from or making a visit to one of the four Scottish Science Centres. This rise 
is explained as a result of “efforts on the part of [Science] Centres supported by changes in 
policy and funding for them”. 

Data on the second measure - increasing 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 – is also reported in the first STEM strategy 
annual report. The data used to measure this element is “community groups with members 
based in most deprived SIMD or in areas 3-6 of Urban Rural Classification going to or 
receiving a visit from one of the 4 funded Scottish Science Centres via the Community 
Subsidy”. The baseline for this measure is 2016/17 when the number of visits was 8,235. It 
rose to 8,604 in 2017/18 with the Scottish Government noting that “this represents the 
highest participation since the subsidy was started in 2012/13”. As further context to these 
figures, the data table for the KPIs shows that: 
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“The trend since 2012/13, when the subsidy was started, has been for increasing 
numbers of participants as the [Science] 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.” 

Actions to tackle STEM inequity affecting areas of deprivation / rural areas 

As noted above, the Science Centres are at the centre of the STEM strategy’s approach to 
tackling inequities in access to STEM education. The first annual report notes its activity in 
this area as follows: 

“Prior to the STEM Strategy, we provided Aberdeen, Dundee and Glasgow Science 
Centres and Dynamic Earth in Edinburgh with extra subsidies to help them engage 
with schools and communities in more deprived and rural areas. This year we have 
conducted an in-depth analysis of this work to help determine how to further improve 
the offer to under-served audiences. As a result, the number of schools and range of 
community groups eligible for subsidy has been expanded for 2018-19. This will 
further remove perceived barriers to access these inspirational resources. Data will 
continue to be collected and analysed over the period of the Strategy to further 
develop the impact. 

Through these subsidies, the Science Centres have developed their work with under-
served communities in their local areas. Over the first year of the Strategy we have 
brought the Science Centres together with the larger Science Festivals and the 
Community Learning and Development sector to share best practice and develop a 
vision for genuinely community-led engagement. This vision will be further developed 
and implemented during 2019.” 

However, the LSG submission highlights the central role played by parents / families as 
influencing engagement with STEM in the early years of learning: 

“While schools can help build science capital among families, action needs to be 
taken by a wide range of influencers. Yet there have been relatively few interventions 
aimed at increasing the science capital of parents and families, so that they are more 
likely to support their children.” 

This submission goes on to note that this is now changing, with grant funding from the 
Scottish Government provided to Scottish Science Centres to make provision to support 
engagement with a greater diversity of people; supporting pupils in rural and deprived 
areas to access Science Centres. There is also funding going to the three Science Centres 
(Aberdeen, Dundee and Glasgow) from the UK Association for Science and Discovery 
Centres and Science Museum Group to promote diversity. This will give these centres 
additional resources to enable children and adults from a more diverse range of 
backgrounds to participate in science-related experiences. 

However, while a great deal of focus is going on supporting engagement through Science 
Centres, there are those who point to the limits of this approach. For example, Elisabeth 
Kelly stated in her written submission (and reiterate in oral evidence on 5 June) that: 

“STEM needs to be embedded in everyday learning and teaching and not seen as a 
once a term or year initiative supported by a local business or science centre. 
Initiatives can be useful as a provocation or as a reflection tool but should not be a 
one –off STEM experience.” 
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The session on 5 June included questions as to the extent that a systematic approach was 
being taken, including ensuring STEM featured sufficiently in the core curriculum. Elisabeth 
Kelly suggested central documentation issued from Education Scotland could include more 
emphasis on STEM; suggesting literacy, numeracy and health and wellbeing all clearly 
feature whereas STEM references need to be gleaned from references for example to 
‘curiosity’. 

Access to “science capital” 

Beyond the funding to increase engagement through Science Centres, the other initiatives 
that are referred to through submissions to this inquiry do not explicitly refer to action that 
is being taken to tackle area-based inequities in access to STEM education. 

A lack of access to ‘science capital’ is said to impact on engagement with STEM / sciences 
later in the educational journey. The LSG suggests in its submission that STEM / science 
capital is not evenly spread among different groups. Consequently: “students with low 
science capital who do not express STEM related aspirations by age 10 are unlikely to 
develop such aspirations as they get older. This demonstrates the need for early and 
sustained interventions to build STEM capital among learners and their families.” 

The RSE report Tapping All Our Talents (2018) makes similar points, highlighting that 
pupils are influenced by teachers, careers advisers, the media, peers and, often to the 
greatest extent, parents or carers. As such, “students from families with medium or high 
science capital are more likely to aspire to science and STEM-related careers and are 
more likely to plan to study science post-16”. Further, it notes that “young people from the 
most deprived areas are less likely to choose to study a STEM subject than those from the 
least deprived areas”. This report also notes that: “in isolation, one-off initiatives such as a 
talk from a female scientist or visits to a STEM workplace, having been shown to have little 
or no long-term impact.” 

Submissions from those who lead on smaller / local initiatives suggest the basis for 
providing support to particular schools or targeting particular areas can relate to factors 
such as people within the schools having an interest in STEM or ease of access. For 
example, Dr Francesca Iezzi explains the challenges she faces with her mathematics 
initiatives, pointing out that the time and location of activities5 “prevents us from reaching a 
wider demographic, such as pupils from widening participation schools, or those whose 
parents are less likely to bring them to a University event.” In relation to workshops she 
states: “We prioritise the schools who actively ask for a visit and are situated in a low SIMD 
area. We are aware that prioritising the schools that actively get in contact with us can lead 
to self-selection bias, and schools located on the outskirts tend to be underrepresented.” 

Similarly, the ReallySmallScience project run by the University of Strathclyde mainly 
operates in Glasgow and the surrounding area. This has raised concerns for Sylvia 
Battcock who leads this project: “we have rarely delivered workshops outside of the central 
belt. Early years children in rural and underserved areas are missing out on engaging 
STEM learning experiences. Unfortunately, we do not have the means to travel to 
nurseries and early years groups in these areas.” In relation to self-selection she states: 
“The school and nurseries that book ReallySmallScience workshops tend to already have 
a strong STEM presence. For example, a staff member committed to STEM engagement, 
a STEM focus week or a science club.” 

                                            
5 Which take place at the University of Edinburgh Maths Department on a Saturday afternoon. 

http://www.rse.org.uk/wp-content/uploads/2018/11/Women-in-STEM-report-2018_final.pdf
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Dr Iezzi proposes that running Maths Circles in schools and local community centres could 
be one approach to overcome the problem of reaching people who don’t proactively reach 
out to university or science centre led initiatives. Sylvia Battcock, whose workshops bring 
“real life scientists and engineers i.e. academics and researchers, into the classroom 
[which] increases the science capital of young children and can help to challenge popular 
stereotypes about who scientists and engineers can be” also suggests that STEM activity 
needs to be available in locations beyond large urban centres. 

On 5 June, the witness from the Glasgow Science Centre emphasised an increased focus 
on removing barriers to access for those from deprived areas and rural areas, suggesting a 
Scotland wide emphasis. For example, there are grants available to help schools fund 
travel to the Science Centre and exhibitions are being designed that can be taken on tour 
around Scotland. The Centre did however recognise that its work with local authorities has 
focused on nearby authorities – specifically Glasgow and West Dunbartonshire. In its 
written submission, West Dunbartonshire Council refers to work it is doing with Glasgow 
Science Centre, specifically the Inspire and Challenge STEM professional learning 
initiative, which the GSC notes is a teacher training programme for existing primary 
teachers to improve confidence (this initiative has worked with 240 teachers specifically in 
the West Dunbartonshire area). 

Members may wish to discuss the following with witnesses: 

• The extent to which current STEM activities focused on early years / primary 
setting are effectively engaging parents, particularly those living in deprived or 
rural areas of Scotland. 

• In line with issues raised by Elisabeth Kelly on 5 June, whether the right 
balance is currently being struck between specialist / one-off STEM activity and 
more continuous and sustainable ways of bringing STEM into early years and 
primary school settings. 

• Whether there is a need for specific performance indicators in this area that 
look beyond activity led by Science Centres / periodic visits and initiatives. 

• With various initiatives to promote STEM in different geographical areas and 
run by different bodies, how to ensure the correct balance of provision, 
particularly taking account of the need to address inequities in science capital. 

THEME 3: EQUITY OF ACCESS TO STEM LEARNING – GENDER 

There are no specific KPIs in the STEM strategy that focus on gender inequity in STEM 
education in the early years or primary school setting. There are, however, KPIs on 
qualifications achieved at school, and subject uptake in college and university and also in 
relation to Foundation Apprenticeships. 

The 2018 RSE report Tapping All Our Talents provides a progress review on women in 
STEM in Scotland as an update to the 2012 report of the same name. The key 
recommendations from the 2012 and the 2018 reports are presented at Annexe A. 

The Tapping All Our Talents 2018 report notes that “gender stereotypes and biases 
abound in all parts of society… [consequently] awareness of gender equality issues 
amongst teachers, school leaders, careers advisers and parents is frequently low.” The 
report argues that interventions to “shift norms around gender stereotypes and attitudes 
towards STEM must begin early in children’s learning and development.” 

https://www.parliament.scot/S5_Education/Inquiries/20190510West_Dunbartonshire_Council.pdf
http://www.rse.org.uk/wp-content/uploads/2018/11/Women-in-STEM-report-2018_final.pdf
http://www.rse.org.uk/wp-content/uploads/2016/09/Tapping-talents-report_FINAL.pdf
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Action to tackle gender inequality 

The STEM strategy first annual report highlights action that is being taken to tackle gender 
inequalities. Notable is the recruitment of a new team of Gender Balance and Equalities 
officers who will work with schools and early learning providers to expand and embed the 
approaches developed in the 3-year Improving Gender Balance pilot6 (published in June 
2018). Education Scotland has also published a suite of Improving Gender Balance Action 
Guides7 for teachers and early learning and childcare practitioners. In addition: 

• An SCQF accredited module of professional learning for practitioners is currently 
being trialled, in partnership with Skills Development Scotland. 

• In 2019, there will be gender and equality training provided to practitioners and a 
gender champion network and a gender kitemark will be established to grow and 
spread best practice. 

This work will be undertaken with the six new Regional Improvement Collaboratives along 
with the new Regional STEM Advisers. There will be external evaluation of the impact of 
this work, which will inform the future direction of interventions and build capacity for local 
evaluation. The programme will also be informed from wider evidence gathered via the 
Regional STEM advisers, the college-led STEM Hubs and through the education 
inspection and review process. 

The LSG in its submission argues that systemic change is required to address gender 
inequality in STEM throughout the learner journey. A ‘whole school’ approach is required to 
mainstream culture change, with a focus on “all strands of gender inequality” - and not 
limited to only focusing on girls and STEM. It refers to the above work under the banner of 
the Improving Gender Balance Scotland (IGBS) project (discussed above) in supporting 
schools and early learning and child care centres to establish interventions to effect long-
term cultural change with regard to gender stereotypes, unconscious bias and inequity8. 
Following successful evaluation, the LSG submission notes that Scottish Government has 
made a commitment to embed the learning from IGBS in to the practice of every school by 
2022, including the recruitment of a team of Improving Gender Balance and Equalities 
(IGBE) Officers to work with regional teams. 

Talat Yaqoob, Director of Equate Scotland, when giving evidence on 27 March considered 
the relative importance of different approaches to tackle gender inequalities in STEM: 

“The point about women’s spaces and girls’ spaces is really important, because we 
need to do something to counteract what is going on elsewhere. We can have a role 
model at school assembly, however what is actually needed is sustained activity. We 
know that single interventions do not work, but sustained intervention over a longer 
period requires investment, especially with young women. I emphasise the need for 
women’s spaces in which they feel that they cannot just take a back seat because of 
their perception that the boys know more.” (Col 8 and 9) 

Professor Iain Wall also suggested at this same session that there is an important role for 
school inspections: 

                                            
6 Various resources from this work (including summary, literature review and subject specific findings) are 
available via this link 
7 These are available on the Education Scotland Improving Gender Balance 3-8 page (guides are toward 
bottom of the page)  
8 See also this report: Review of Improving Gender Balance 2018 by Skills Development Scotland 

https://education.gov.scot/improvement/learning-resources/Improving%20gender%20balance%203-18
https://education.gov.scot/improvement/learning-resources/Improving%20gender%20balance%203-18
https://www.skillsdevelopmentscotland.co.uk/media/44705/review-of-improving-gender-balance-2018.pdf
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Role models are all very well, but they are a local and short-term initiative. The 
fundamental question for Scottish education is how we will shift the game. Lorna Hay 
mentioned “pockets” of excellence, but there are more than a few: there is a 
substantial number. Some local authorities are better than others, some schools are 
better than others and so on. The question is how we spread the excellence and pass 
on learning. The role of Education Scotland is crucial in terms of encouragement and 
support, and in terms of its inspection role. 

On equalities, if you look, as we did, at the last five inspection reports of primary 
schools in a year, equalities was dealt with in one case in two sentences, and in the 
others in one sentence. There was clearly a formula. I am not saying that they had 
not checked, but there was no sense that the schools had had to explain what they 
did and how they did it, or of whether they had used role models, whether they were 
trying to create spaces for girls and so on. There is an easy way in which to ensure 
over time that inspectors pay more careful attention. It requires a strategic systemic 
change rather than encouragement and exhortation. We do not want any more 
encouragement and we do not want any more exhortation—we want strategic 
changes to be practically implemented. (27 March, Cols 13-14) 

On 5 June Elisabeth Kelly suggested that the extent to which gender neutrality features as 
a theme in the training of early years practitioners is ‘mixed’ and ‘dependant on who is 
delivering that training’. 

Members may wish to discuss the following with witnesses: 

• How to make sure that progress to tackle gender inequality in early years / 
primary settings can be tracked in the absence of a relevant KPI in the STEM 
strategy 

• The steps being taken to ensure that measures to tackle gender inequality that 
are started in the early years are sustained and built on as children go on to 
the next stages of their learning at primary school and beyond. 

• Whether early years and primary training has a sufficient focus on moving 
away from gender stereotypes (given teachers / early years practitioners are 
key influencers) 

• Views on the place of school inspections in assessing and uncovering gender 
inequality. 

THEME 4 – COMPUTING SCIENCE 

A key priority set out in the STEM strategy was digital skills: 

“Digital skills also play a huge and growing role in society and the economy as well as 
enabling the other STEM disciplines. Like Mathematics, digital skills and digital 
literacy in particular are essential for participation in society and across the labour 
market. Digital skills embrace a spectrum of skills in the use and creation of digital 
material, from basic digital literacy, through data handling and quantitative reasoning, 
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. Within digital skills, as noted above, computing science is a 
separate discipline and subject.” [emphasis added] 
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In the STEM strategy first annual report, the KPI data notes the gender gap in student 
participation in STEM qualifications (specifically Highers). Fiona McNeill representing the 
Learned Societies Group at the meeting on 27 March similarly noted the difficulties with 
recruiting STEM specialist secondary teachers into ITE programmes, particularly 
computing science and relatedly the reduction in the number of young people taking STEM 
subjects at school. As Ms McNeill noted: “Over the past five years, we have seen the 
number of Highers that are being taken increase overall, but the number of STEM Highers 
that are being taken is going down. The number is going down notably in computing, but it 
is a problem for most of the STEM subjects.” 

A number of witnesses at the meeting on 27 March noted concern about the gender 
inequity in STEM subjects, with Talat Yaqoob from Equate Scotland specifically 
highlighting the issues affecting girls and women: “the participation of women across 
STEM subjects has been at a stubbornly low level and, in some cases, is decreasing, 
particularly in computing science.” Whilst this inquiry is specific to early years, as cited in 
previous evidence, assumptions about gender roles in relation to specific subject areas 
and careers can be set early. On that basis, early years experiences will have a direct 
impact upon opportunities to pursue Highers in STEM subjects, as well as opportunities to 
work as secondary school teachers with a STEM subject specialism or pursue other STEM 
related careers. 

Programmes to address digital skills needs, include the Barefoot project highlighted by Liz 
Turner (Head of Digital Impact and Sustainability at BT) at the meeting on 27 March: 

“There are lots of great resources out there for teachers, but the issue comes back to 
time and confidence. The Barefoot resources, which are now being used in about 69 
per cent of primary schools in some shape or fashion, are all about helping teachers 
to build their confidence to a point at which they can teach computational thinking. 
That also touches on the point about how we engage parents. The approach should 
not necessarily involve talking to a seven-year-old child or their parents about a 
career in computing science; it should involve talking to them about the importance of 
computational thinking across all the subjects.” (Col.21) 

The Barefoot computing programme focuses on engaging pupils at primary level; 
recognising that computing skills will be required for whatever type of work people go into 
in the future as well as for general life skills. In her written submission, Ms Turner noted 
that: “nearly all jobs of the future will require tech know-how and WEF report that 65% of 
children entering primary school today will ultimately end up working in completely new job 
types that don’t yet exist. Tech literacy is therefore essential. By 2022 the UK will need 
more than 500,000 workers in digital industries, which is three times the number of 
computer science graduates the UK has produced in the last 10 years.” Ms Turner notes 
that BT has “been working with young engineers and science clubs for over 20 years, and 
we support the Digital Xtra Fund. Those are a couple of initiatives that we have been very 
involved in for a very long time”. 

The Digital Xtra Fund was established in 2016 with the aim of giving every young person in 
Scotland access to innovative and digitally creative activities regardless of their gender, 
background or where they live. The STEM strategy notes that the aim in future is for the 
Digital Xtra Fund to become an annual fund that levers industry sponsorship. “Digital Xtra 
will supersede our previous approach which has been to support these digital activities on 
an ad hoc basis. All future funding of this nature will be driven through Digital Xtra.”  

Kraig T Brown (Partnerships and Development Manager at Digital Xtra Fund) explains that 
Digital Xtra Fund works with a variety industry partners, with each contributing to the 
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Fund’s annual grants programme, which has distributed £550,000 since its inception. 
Current Partners in the Digital Xtra fund include Skyscanner, J.P. Morgan, Accenture, 
Microsoft, BT and Baillie Gifford, among others. 

 

Members may wish to discuss the following with witnesses: 

• Whether there are particular gaps in relation to computing science learning to 
address in the early years and primary teaching setting 

• Views on how to address, in the early years, the current disengagement of 
girls in computing science related learning 

• Whether the current initiatives (e.g. Barefoot and Digital Xtra Fund) are 
appropriately linked to school learning opportunities. 

THEME 5: INTERDISCIPLINARY LEARNING 

A recurring theme raised in a number of submissions that links back to the focus of the 
STEMEC report is interdisciplinary learning. Professor Wall in his submission for the 27 
March meeting noted that interdisciplinary learning is one of the key areas raised in the 
reports leading up to the publication of the Scottish Government’s STEM strategy: 

“It is very important that learners are able to make connections between and across 
different disciplines since life, especially the world of work, requires people who are 
able to solve problems that draw upon knowledge from more than one discipline. 
Having secured its place as an explicit context for learning, interdisciplinary learning 
(IDL) is one of the most innovative features of CfE. However, progress in implementing 
IDL in Scottish schools has been slow and patchy. There remains a lack of clarity and 
understanding among many headteachers and teachers about what constitutes IDL, 
how it relates to the disciplines across the curriculum, how it should be assessed and 
why it is important for learners.” 

NASUWT suggests that this inquiry should “bear in mind the objectives and structure of 
Curriculum for Excellence (CfE), which set out that pupils from the age of three are entitled 
to access a Broad General Education (BGE).” They note that BGE is underpinned by the 
four capacities that pupils are expected to develop across all the eight curriculum areas, 
which include mathematics, sciences and technologies: “The structure of CfE deliberately 
places considerable emphasis on the interconnectedness of the curriculum experience and 
making links between subject areas is seen as critical to ensuring that children can 
progress and achieve in respect of the four capacities.” Given this focus, NASUWT 
suggest that BGE in the early years should “be regarded as holistic rather than as a series 
of disconnected areas of learning”: 

“While it is entirely legitimate for policymakers and parliamentarians to consider 
different aspects of this curriculum, this must be done in a way that respects the 
foundations on which CfE is structured. Consequently, it is of concern that so much 
attention seems to be focused currently on different elements of the curriculum. For 
example, there are many ‘initiatives’ looking at relatively narrow segments of the 
curriculum. In addition to STEM, these include: Read, Write, Count; the First Minister's 
Reading Challenge; Making Maths Count; Learning for Sustainability; and music 
education.” 
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Their argument is that these initiatives, while addressing important issues, give special 
attention to specific elements of the curriculum. This, it is argued, puts “the coherence of 
the overall curriculum… at risk”. A focus on some aspects of the curriculum will “lead 
inevitably to under-emphasis of others”. 

Elisabeth Kelly in written evidence pointed out that, in an early learning environment, 
interdisciplinary learning to explore STEM is straightforward given the “holistic nature of 
learning” at that age. However, she argued (and reiterated when giving evidence on 5 Jne) 
that the “National Improvement Framework focus on discrete subjects such as Literacy, 
Numeracy and Health and Wellbeing has meant that training on STEM has not been a 
priority for many.” She suggests that STEM is referred to and thoughts of as a set of 
discrete disciplines that stand alone. This means that “opportunities to teach and explore it 
in inter-disciplinary ways are being missed.” 

Jenny McAllister MBE points to the importance of science education – not just for those 
aiming for a scientific or technical career. As well as offering opportunities to develop skills 
around analysis, evaluation, thinking critically, being creative and innovative, she also 
points to the importance of resilience, risk taking, self-reflection and collaboration: “To 
prepare children for the world of work, whatever that may be in the future, we need to 
provide them with the social and emotional skills to succeed.” 

March et all (University of Sheffield) make the point that to introduce STEM into the early 
education curriculum in line with the ethos and practice of early childhood education could 
usefully consider a focus on STEAM: “that is the integration of STEM subjects with arts 
and humanities subjects such as art, craft and design, and literacy.” Marsh et al suggest 
that “this approach has been found to increase pupils’ engagement in, and motivation for, 
STEM subjects. The inclusion of arts and humanities subjects has been found to be of 
relevance to marginalised learners who otherwise feel excluded from STEM activities.” 
While studies in this area are relatively new, the team indicated that emerging findings 
suggest a STEAM approach “leads to the development of a range of STEM knowledge and 
‘21st century’ skills’ and what might be recognised as ‘engineering habits of mind’”. For a 
STEAM approach to be effective requires attention to teacher education. 

Members may wish to discuss the following with witnesses 

• How well CfE is set up to allow specific initiatives that focus on STEM learning 
within a context of interdisciplinary learning. 

• How to balance the need to improve teacher confidence in specific disciplines 
with the need for an emphasis on interdisciplinary learning. 

• The idea of STEM being broadened to include arts and humanities (STEAM) 
and how to encourage such a shift. 

Suzi Macpherson  
SPICe Research  

Note: Committee briefing papers are provided by SPICe for the use of Scottish Parliament 
committees and clerking staff.  They provide focused information or respond to specific questions 
or areas of interest to committees and are not intended to offer comprehensive coverage of a 
subject area. The Scottish Parliament, Edinburgh, EH99 1SP www.parliament.scot 

http://www.parliament.scot/
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ANNEXE A: 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 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. 
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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 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. 
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Education and Skills Committee 

20th Meeting, 2019 (Session 5), Wednesday 12 June 2019 

STEM in early years education inquiry 

Submissions Pack 

The following submissions have been received from witnesses. 

• Lorna Hay 

• Scottish Schools Education Research Centre 

• Learned Societies Group 

 

Late Submissions  

A submission has been received from an Early Learning and Childcare Officer 

• Aileen Mackey 

All other submissions to the inquiry are available on the inquiry webpage. 

  

https://www.parliament.scot/parliamentarybusiness/CurrentCommittees/111655.aspx
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Lorna Hay, Teacher, Pitteuchar East Primary School 

Background and Context  
I am a class teacher at Pitteuchar East Primary School in Fife, which has around 300 
pupils. We are a pilot school for the Institution of Primary Engineers (IPrimEng), 
a Universe of Engineering initiative which is a whole-school approach to developing 
STEM, security mindedness and employability skills in Primary aged children. 98% 
of our pupils gained membership to the institution last session.   I have a PGCert in 
Engineering STEM Learning.  My research study for this was informed by interviews 
with engineers regarding career inspirations and Engineering Habits of 
Mind (EHoM); a term used by Professor Bill Lucas in Thinking Like an 
Engineer (2014) to describe the way engineers think and act.  
 
We must increase learner engagement and motivation for engineering from an 
early age:  
 
Toddlers are natural engineers; investigating, creating and problem solving comes 
so naturally to them as they ‘tinker’, yet by the time they become teenagers these 
natural engineering habits have in most cases diminished. The 2013 
research; ASPIRES: Young people’s science and career aspirations, age 10-14 
(Kings College, London) found that children who do not express STEM related 
aspirations at age 10 are unlikely to develop STEM aspirations by the age of 
14, when they are making important subject choices.  This is why early-intervention 
at primary and early years level is crucial.    
 
My research study found that engagement in a range of engineering experiences, 
including ‘authentic learning with engineers’ and ‘tinkering’ - both signature 
pedagogies for the teaching of engineering (Lucas, et al., 2017) - and Project Based 
Learning resulted in increased learner motivation for and enjoyment of 
engineering - a crucial first stage in developing engineering aspirations in young 
people.   
 
In our school, we are now using an engineering cycle based on the engineering 
design process, which I developed as part of my PgCert. We discuss this with 
learners from as early as P1 when working on STEM projects. The children are now 
becoming versed at using the language of the cycle – such as ‘improving’ and 
‘testing’ to describe their learning experiences in STEM.  
 
In some of our early year’s classes, we provide ‘Tinker’ tables or areas alongside 
more traditional free-play areas, which are proving to be extremely popular with our 
young learners. When given the opportunity to ‘choose’, most of the children 
gravitate towards the tinkering areas, where they are given the freedom to 
experiment freely. A rich source of learning experiences, these areas are relatively 
easy to manage and maintain for teaching staff, although a considerable amount of 
time is required to resource them initially. We are now seeing this motivation for 
engineering extending beyond the classroom, with several young learners bringing 
into school something they have ‘engineered’ at home to share with others.   
 
Making engineering a stand-alone subject in primary schools is problematic; not 
least due to an already overcrowded curriculum.  My colleagues tell me that they 
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would like to do more but struggle to “fit it in”.  That is why delivering engineering 
experiences through cross-curricular teaching to develop core skills is a more 
realistic option.  EHoM’s (Improving, Systems Thinking, Adapting, Problem-finding, 
Creative Problem Solving and Visualising) present, in my opinion, one of the most 
viable approaches to the learning and teaching of engineering, without requiring 
engineering to become a stand-alone subject.    
 
I believe that the Institution of Primary Engineers (IPrimEng) could provide a 
framework for embedding engineering and STEM skills within the existing 
curriculum.  
 
Our nursery and primary learners have also recently benefitted greatly from 
workshops delivered by STEM providers such as Bricks 4 Kidz, Wild Planet 
Explorers, BeeBuddies and Bright Green Hydrogen. Our Pupil Equity Funding 
funded these workshops; however, this funding is not permanent. Allocating schools 
STEM funding to pay for such initiatives or providing funding to these providers to 
offer free workshops to schools, is perhaps one way the government could increase 
engagement in STEM in the early years. 
 
Improve teacher effectiveness & confidence.  
An exploratory study into primary engineering education (Clark and Andrews’; 2010) 
identified that a lack of understanding of engineering coupled with a lack of 
confidence in teaching it, resulting from insufficient training, was detrimental to the 
successful implementation of engineering education in primary schools. Although 
their study was small, their findings were corroborated in my own setting.  Following 
our STEM events, implementation of IPrimEng and inter-school CPD 
however, teacher confidence has increased.  
 
Learning Like an Engineer (2017), lists the enhancement of existing professional 
learning networks for teachers to encourage collaborative professional learning, 
within its six broad recommendations, which I believe should be prioritised here.  The 
feasibility of all teachers engaging in extended engineering CPD 
presents challenges, not least in terms of time and cost.  One approach to 
developing knowledge and confidence suggested in several reports, is for schools 
and teachers to build relationships with engineers.  There is evidence that this 
approach is successful and, in the case of my own practice, building a relationship 
with an engineer certainly developed my own confidence.  This year, we have so far 
welcomed 17 engineers into our school to talk to learners and support teaching staff 
with engineering activities, which has proved to be hugely beneficial. I would 
encourage other schools to utilise the STEM ambassador networks to do the same. 
Sourcing engineers with whom to develop these relationships in the first place can 
be difficult for schools, so the expansion of initiatives such as the STEM 
Ambassadors network should be prioritised by government and industry, 
although care should be taken not to overburden employers with requests for 
assistance, whilst ensuring that all schools in Scotland feel the benefit, regardless of 
size or geography.  Funding or incentives could be made available to engineering 
companies to increase their STEM engagement with primary schools and early years 
settings.  
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Lorna Hay additional submission following appearance on 27th March 2019 
 
I can't speak for other authorities, but from what I have seen in Fife I feel that RAiSE 
is doing some great work to support confidence and skills building through funded 
PSDO (Primary Science Development Officers). Our PSDO is heavily involved in 
seeking out opportunities for teachers in Fife to network and share best practice and 
seek out partnerships with other STEM providers to support schools and teachers. I 
have recently attended very positive meetings with our PSDO and am very 
encouraged by the opportunities for networking and professional development that 
are being made available. Coming back to the points about barriers to this however, 
teachers - including myself - are not always in the position to attend events with 
other STEM providers due to the difficulties for head teachers to find cover to release 
staff during school hours. 

  
In Fife we also have a Digital Team who promote digital learning through support, 
curriculum development, CPD and celebrating successes of learners and schools. 
Although many of the practitioners who make up the team are also full-time class 
teachers, who are delivering these initiatives after-school, which is another demand 
on their time. 
  
SSERC and the STEM Ambassador Network also offer very valuable initiatives that 
teachers and schools can benefit from, although as with all of these things, not every 
school is necessarily able to engage with these opportunities. 
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Scottish Schools Education Research Centre 

SSERC is a shared service of the 32 Scottish Local Authorities (LAs), providing 
STEM based Career Long Professional Learning (CLPL) in addition to its guidance 
and advisory service supporting STEM education, and wider STEM engagement 
provision. For specific information relating to each of these functions see (insert 
website link). 

Whilst this submission focusses on the CLPL function, it is important to highlight that 
the other two functions complement and enhance our CLPL offering; ensuring that 
health and safety does not become a barrier to (or an excuse not to undertake) 
effective STEM based practical activities in the classroom.  

Several UK-wide organisations work in partnership with SSERC and these include:  

• The National STEM Learning Centre (STEM Learning, 
https://www.stem.org.uk)  

• UK Research & Innovation (UKRI, formerly Research Councils UK, 
www.ukri.org/)  

• The Primary Science Teaching Trust (PSTT, https://pstt.org.uk)  

• The Edina Trust (https://www.edinatrust.org.uk).  

These partnerships enable us to extend our CLPL programmes which are supported 
by the Scottish Government.  

Scottish Government financial support for SSERC 

For the fiscal year 2018/2019, the Scottish Ministers provided a grant to SSERC of 
up to £860k to enable SSERC to support a programme of experiential CLPL for early 
years practitioners, teachers, student teachers and technicians. The targets / 
milestones against which progress in achieving objectives/expected outcomes would 
be monitored were that SSERC should:  

• Offer a minimum of 5,200 professional development units of effective and 
relevant experiential CLPL opportunities to practitioners (including teachers, 
student teachers, Heads of Faculty, Curriculum Leaders and Technical 
Support Staff) to support them with the teaching of science and technology 
from early level to senior phase.  

• Work with Education Scotland and local authorities to design and deliver the 
programmes and prioritise the schools to benefit from the programmes.  

• Increase its overall use of digital technologies to deliver their offering including 
through "Glow Meets" and other facilities within Glow as well as via other 
digital means. A minimum of 25% of the primary and early years opportunities 
and a minimum of 10% of the secondary opportunities to be delivered 
digitally, giving priority to delivery via the Glow platform where possible.  

• Deliver training as part of the primary programmes through a combination of 
face-to-face and e-learning opportunities. SSERC will provide further training 
in primary science and technology to cluster mentors in selected local 
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authorities and deliver other courses, workshops and events for primary 
teachers and on primary/secondary transition. The overall programme will 
demonstrate priority for areas of greatest socio-economic need as defined by 
SIMD indicators.  

• Work with Education Scotland and through membership of the oversight 
group for the RAiSE programme, collectively maximise local authority 
participation across RAiSE and the Primary Cluster Programme in Science 
and Technology (PCP).  

• Provide an enhanced range of professional learning support for technologies 
practitioners including delivery of new courses.  

• Engage with Education Scotland and other partners, to develop and deliver a 
digital skills CLPL programme across the early years, primary and secondary 
sectors.  

• Deliver training to secondary Technology ITE students through summer 
schools and other workshops to build their capacity to deliver the technologies 
curriculum.  

• Deliver training to secondary science ITE students through summer schools 
and other workshops to build their capacity in science and technology 
teaching.  

• Plan a programme of health-and-safety-training for technology ITE and 
probationer teachers for delivery in Summer 2019  

• Deliver a conference and course accreditation for technical support personnel.  

• Support teachers in understanding of interdisciplinary approaches to STEM 
and languages curriculum areas in particular. 

The next section of this submission deals with those aspects of SSERC provision 
that focusses on CLPL supporting Early Years practitioners, primary school teachers 
and childminders 

Supporting Early Years Practitioners, Primary School Teachers and Childminders  

In financial year 2017/18 and across our programmes we delivered a total 2628 CPD 
units of which 750 were delivered using SSERC Meet technology (representing 25% 
of the original target).  Overall, practitioners/teachers from 368 primary schools 
(representing 18.3% of local authority primary schools in Scotland) across 30 Local 
Authorities took part in CLPL offered by SSERC. Our provision of CLPL across the 
primary STEM sectors is channelled through 3 major strands viz The Primary Cluster 
Programme in Science and Technology (PCP), the PSTT Sustain and Extend 
Programme (PSTT-SEP), and Open Courses.  

PCP 

Through the PCP, we work with clusters of primary schools that have been identified 
by their LA and which have science and technology as part of their cluster 
improvement plans. We actively encourage early years participation in this 
programme.  Professional learning opportunities are offered at 2 levels through: 
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• Immersive, residential events for those teachers within a cluster who will 
assume the role of mentor in science and technology for their colleagues. 
These teachers work with SSERC to engage all primary teachers in their 
clusters in professional learning. 

• Short, non-residential events (funded largely by NSLC) for all teachers within 
the cluster, thus engaging teachers who would not normally participate in 
experiential science and technology CLPL via interactive e-learning, and face 
to face workshops. 

During the year we received SSERC Primary Cluster Programme in Science and 
Technology: Final Report from the Robert Owen Centre at the University of Glasgow 
The report is an analysis of the impact of the PCP covering April 2012 - March 2018 
and contains a wealth of data from both practitioners and pupils and can be located 
at: https://www.sserc.org.uk/professional-learning/evaluations/ 

PSTT SEP 

The Primary Science Teaching Trust provides funds to support Local Authorities to 
sustain and extend the impact of their participation in the Primary Cluster 
Programme for Science and Technology (PCP). The aim of PSTT-SEP is to allow 
Local Authorities to further develop their mentor network in order that professional 
learning programmes for additional clusters are made available. The Edina Trust 
provide grants, for the purchase of resources, to the schools of mentors involved in 
the two-year programme.  Since its introduction in 2016, PSST-SEP has reached 18 
of the 32 Local Authorities (LAs) in Scotland and the programme will reach out to all 
LAs over the next 4 years.  A total of 182 CPD units were delivered through PSTT-
SEP during 2018/2019. 

Early Years and Primary Open courses 

In addition to a range of commissioned courses we offer a range of open courses 
during the year and these are described below. 
 
STEM for Early Level 

During the year we ran three, one-day STEM courses with a specific focus on Early 
Years. A total of 50 delegates attended. When asked the question ‘To what extent 
did the course meet your expectations?’, the response rate was 95% ‘Very well’ and 
5% ‘Well’.  For 2019/2020 we anticipate that we will extend the number and variety 
of our offerings in support of Early Years activity.  
 
Open SSERC Meets 
 
Our range of SSERC Meets continue to be popular with delegates. During the year 
we ran 6 different SSERC Meets as part of our open courses programme with further 
SSERC Meets being requested by schools / clusters involved in PCP. One new 
SSERC Meet, Oil Explorers, was developed during the year and we are in the 
process of designing a fresh SSERC Meet viz Science Inquiry. 
 

https://www.sserc.org.uk/professional-learning/evaluations/
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Some 25% of our primary activity is delivered through SSERC_Meets on an annual 
basis.  Open SSERC meets can be accessed by early years practitioners. 
 
Super Science and Terrific Technology 

Through our links with STEM Learning we can offer this 2-part residential course. At 
the end of part 2 of the course, delegates were asked ‘Overall, how would you rate 
the experience in helping you meet your professional needs?’ and 100% of 
respondents said, ‘very well’. 
 
Evaluation data linked to out early years/primary CLPL provision can be located at: 
https://www.sserc.org.uk/professional-learning/evaluations/ 
 
Digital Skills 

As part of our CLPL offering, we have a significant range of digital skills interventions 
which focus on practical, hands on, experiential learning utilising inexpensive and 
accessible digital devices as well as interventions that assist with supporting the 
monitoring and recording of learner progress.  More information can be located at: 
https://www.sserc.org.uk/professional-learning/secondary-clpl/digital-clpl/ 
 
Partnership with Scottish Childminding Association (SCMA) 

We are delighted to be working in partnership with the SCMA to develop a series of 
interactive ‘An introduction to STEM’ online interactive resources to support the 
CLPL for the childminding profession.  We see this as an important partnership in 
promoting STEM to Childminders given their access to young people and learners 
across broad age spectrum.  
 
Future action 

Based on the success of the PCP, we are looking to work with a LA (discussions at 
an early stage) to pilot an early year’s variant of the PCP.  As with all programmes, 
access to funding to support such an intervention will be critical, especially if the 
existing proven concept equally proves to be successful within the early year’s 
practitioner community.  
 
We are currently looking at options to secure external funding to support the 
appointment, or secondment, of an early year’s practitioner into SSERC with the 
specific purpose of developing and delivering STEM based CLPL for the early years 
practitioner.  
 
Alastair MacGregor, CEO, SSERC 
Paul Beaumont, Director of Professional Learning, SSERC 
  

https://www.sserc.org.uk/professional-learning/evaluations/
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Learned Societies Group 

STEM Experiences in Early Years and Primary School Education: A Response 

from the Learned Societies’ Group on Scottish STEM Education to the Scottish 

Parliament’s Education and Skills Committee 

Summary  

Interests and attitudes towards subjects are entrenched from a young age. While 

most young people enthusiastically enjoy early science education, very few aspire to 

become a scientist.  

Science capital – that is, an individual’s science related knowledge, qualifications, 

attitudes, contacts, experiences and resources – is unevenly spread among societal 

groups. Students with low science capital who do not express STEM related 

aspirations by age 10 are unlikely to develop such aspirations as they get older. This 

demonstrates the need for early and sustained interventions to build STEM capital 

among learners and their families.  

Teacher expertise has the greatest effect on student achievement. It is vital, 

therefore, that practitioners are supported to develop their own knowledge of STEM 

subjects. There is currently no requirement for those aspiring to become primary 

teachers to have any level of formal science qualification. The Learned Societies’ 

Group (LSG) is of the view that ITE applicants should be expected to achieve at 

least one SCQF level 5 qualification in a science as a minimum requirement.  

The LSG recommends that the Scottish Government and the GTCS should review 

the provision of science and mathematics within ITE Primary Education 

programmes. This should cover both the disciplinary content and pedagogy of 

science and mathematics.  

It is crucially important that practitioners are able to access high-quality and 

continuous career-long professional learning (CLPL), covering both subject-specific 

knowledge and pedagogy. Education Scotland launched its Professional Learning in 

STEM Grants Programme last year, to build the STEM capacity and confidence of 

practitioners. However, it is unclear as to whether grant funding will be made 

available this financial year. The LSG has highlighted the need for sustained funding 

to support the required step-change in CLPL.  

There is evidence that gender biases can become ingrained as early as age six. 

Systemic change is required, moving away from single actions towards high-quality 

multiple, sustained interventions throughout the learner journey. A ‘whole school’ 

approach is needed to embed and mainstream cultural change to achieve gender 

equality.  

Learners of all ages must be able to undertake science experimentation and 

practical work. This helps to engage learners, particularly young children in science, 

and also supports their understanding of scientific concepts. In 2014, the LSG 
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investigated the resourcing of practical science in Scottish primary and secondary 

schools. Primary school respondents raised issues in relation to access to sufficient 

equipment and concerns about the funding available for science practical work. In its 

2016 report, the STEM Education Committee (STEMEC) recommended that the 

Scottish Government should commission further research to identify the 

requirements, including appropriate funding, to enable the adequate delivery of 

practical science.  

1. The Learned Societies’ Group on Scottish STEM Education (LSG) brings 
together the learned societies and professional associations with a focus on the 
provision of STEM education at school.1 We welcome the opportunity to respond 
to the Scottish Parliament Education and Skills Committee’s call for evidence on 
the STEM experiences of three to seven-year olds. We would be pleased to 
discuss our comments with the Committee should members consider this helpful 
and we look forward to contributing to future inquiries into STEM. We have 
attached, separately, an overview of the activities undertaken by the LSG 
organisations to support STEM education in Scotland, including resources aimed 
at early years and primary school practitioners.  
 

Engaging young people in STEM from the early years 

2. Interests and attitudes towards subjects are entrenched from a young age. 
Research has found that “liking science is not enough”. While most young 
people enthusiastically enjoy early science education, very few aspire to become 
a scientist. The image of STEM as something abstract and difficult has 
repeatedly been found to be a major barrier to inspiring interest in and uptake of 
STEM subjects.2  
 

3. Young people’s misconceptions of STEM are compounded by the frequent lack 
of sufficient science capital – that is, an individual’s science-related knowledge, 
qualifications, attitudes, contacts, experiences and resources. Young learners 
are influenced by teachers, careers advisers, the media, peers and, often to the 
largest extent, parents or carers. Research suggests that 65% of young people 
look to parents and families for career inspiration;3 and also finds that “students 
from families with medium or high science capital are more likely to aspire to 
science and STEM-related careers and are more likely to plan to study science 
post-16”.4 Science capital is unevenly spread among societal groups and tends 
to be higher in middle class families and the research shows that students with 
low science capital who do not express STEM-related aspirations by age 10 are 
unlikely to develop such aspirations as they get older. 

                                                           
1 This response has been signed off by the LSG membership comprising: The Association for Science Education; 
BCS, the Chartered Institute for IT; Edinburgh Mathematical Society; Institute of Physics; Royal Society of 
Biology; Royal Society of Chemistry; Royal Society of Edinburgh; and the Scottish Mathematical Council. More 
information about the LSG is available at:  
https://www.rse.org.uk/policy/standing-committees/learned-societies-group/  
2 ASPIRES: Young People’s science and career aspirations, age 10-14; King’s College London; November 2013  
https://www.kcl.ac.uk/ecs/research/aspires/aspires-final-report-december-2013.pdf  
3 Girls in STEM Survey; Accenture; March 2018 
https://www.accenture.com/gb-en/company-news-release-research-opportunity-girls-stem   
4 ASPIRES: Young People’s science and career aspirations, age 10-14; King’s College London; November 2013  

https://www.rse.org.uk/policy/standing-committees/learned-societies-group/
https://www.kcl.ac.uk/ecs/research/aspires/aspires-final-report-december-2013.pdf
https://www.accenture.com/gb-en/company-news-release-research-opportunity-girls-stem
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4. These points demonstrate the need for early and sustained interventions to build 
STEM capital among learners and their families, to inspire interest in STEM 
subjects from a young age. There is also an ongoing need to promote the 
message that STEM enables young people to keep their career options open 
and provides transferable skills that are useful for a wide range of careers, not 
only those within specific STEM disciplines. Teachers and educators need to be 
supported to help address these points. We comment on this in the next section.  

 

5. While schools can help build science capital among families, action needs to be 
taken by a wide range of influencers. Yet there have been relatively few 
interventions aimed at increasing the science capital of parents and families, so 
that they are more likely to support their children. This is, however, changing. 
The grant funding that Scottish Government provides to Scotland’s four science 
centres makes provision to support centres’ engagement with a greater diversity 
of people and to support pupils in rural and deprived areas access the centres. 
In addition, the UK Association for Science and Discovery Centres and the 
Science Museum Group have launched a new ‘Science Capital in Practice’ 
Programme to increase diversity and inclusion in science.5 Three of the 15 UK 
science centres selected for the programme are based in Scotland: Aberdeen, 
Dundee and Glasgow.  They will receive additional resources to enable children 
and adults from a more diverse range of backgrounds to participate in science-
related experiences and feel that science ‘is for me’.  

 

Practitioners’ contributions and support needs 

6. Teacher expertise has the greatest effect on student achievement. It is vital, 
therefore, that practitioners are supported to develop their own knowledge of 
STEM subjects and to deliver STEM education in an engaging, inspiring and, 
crucially, inclusive manner. However, it can be very challenging to provide early 
years and primary practitioners with the STEM support they need given the 
breadth of areas they are expected to cover and the focus demanded by other 
priorities.  
 

7. The lack of confidence in STEM among early years professionals and primary 
teachers has been a perennial issue in Scotland. However, there is currently no 
requirement for those aspiring to become primary teachers to have any level of 
formal science qualification. In the LSG’s recent response to the General 
Teaching Council for Scotland (GTCS) review of the Memorandum on Entry 
Requirements for Initial Teacher Education (ITE) Programmes in Scotland, we 
reiterated its view that ITE applicants should be expected to achieve at least one 
SCQF level 5 qualification in a science as a minimum requirement.6 

 

8. ‘Teaching Scotland’s Future’ was clear on the need for science and mathematics 
to feature prominently in ITE programmes for primary teachers.7 While the 

                                                           
5 https://www.sciencecentres.org.uk/projects/science-capital-practice/  
6 LSG response to GTCS review of the Memorandum om Entry Requirements for ITE Programmes in Scotland; 
December 2018 http://www.rse.org.uk/wp-content/uploads/2019/01/LSG_GTCS_ITE.pdf  
7 Graham Donaldson, Teaching Scotland’s Future: Report of a review of teacher education in Scotland; 2010 

https://www.sciencecentres.org.uk/projects/science-capital-practice/
http://www.rse.org.uk/wp-content/uploads/2019/01/LSG_GTCS_ITE.pdf
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Scottish Government has reviewed the number of hours dedicated to literacy, 
numeracy, health and wellbeing, equality and data literacy in ITE programmes, 
this did not consider science.8 In our response to the GTCS, the LSG 
recommended that the Scottish Government and GTCS should review the 
provision of science and mathematics within ITE Primary Education 
programmes. The review should cover both the disciplinary content and 
pedagogy of science and mathematics.  

 

9. ITE is the starting point in practitioners’ career development. It is therefore 
crucially important that they are able to access high-quality and continuous 
career-long professional learning (CLPL) covering both subject-specific 
knowledge and pedagogy. The CLPL surveys of practitioners undertaken by 
Education Scotland in June 2017 to inform implementation of the STEM 
Education and Training Strategy9 clearly show that of the various forms of CLPL, 
early years and primary practitioners most highly value the opportunity to work 
collegiately in their schools and clusters. However, time availability, staff 
shortages, difficulty obtaining supply cover, uneven provision, rurality and 
education authority budgetary pressures pose significant challenges to the 
uptake of CLPL. Through the STEM Education and Training Strategy, Education 
Scotland is developing a national level CLPL strategy for Scotland to streamline 
the support available. The Professional Learning in STEM Grants Programme 
was launched in October 2018 and awarded £187,000 in 2018/19 to a range of 
organisations, including learned scientific societies10, to build the STEM capacity 
and confidence of practitioners.11 However, it remains unclear as to whether 
grant funding will be made available to support STEM CLPL in the current 
financial year. During the development of the programme the LSG has 
highlighted the need for sustained funding to support the required step-change in 
CLPL.  
 

10. The SSERC Primary Cluster Programme has worked with clusters of primary 
school teachers within every local authority with the aim of raising their levels of 
confidence and expertise in STEM. School clusters identify a group of mentor-
teachers in STEM who design and implement professional development for all 
teachers in their cluster. The recently completed independent evaluation shows 
that the programme has been extremely successful.12 The report recommends 
sustaining and expanding the programme, particularly in the context that given 
their resource constraints, local authorities find it increasingly challenging to 
support schools’ CLPL. This is needed to ensure that an even greater number of 

                                                           
https://www2.gov.scot/resource/doc/337626/0110852.pdf  
8 Initial Teacher Education: Content Analysis; Scottish Government; May 2017 
https://www.gov.scot/publications/initial-teacher-education-content-analysis-2017/  
9 STEM Education and Training Strategy; Scottish Government; October 2017 
https://www.gov.scot/publications/science-technology-engineering-mathematics-education-training-strategy-
scotland/  
10 IoP and RSC received grant funding in 2018/19 
11 Enhancing Professional Learning in STEM: overview of grant funding 2018/19 
https://education.gov.scot/improvement/Documents/STEMProfessionalLearningGrantsOverview2018_19.pdf  
12 Evaluation of the SSERC Primary Cluster Programme in Science and Technology; University of Glasgow 
Robert Owen Centre for Educational Change; March 2019 
https://www.sserc.org.uk/wp-content/uploads/2019/04/SSERC-PCP-Final-Report-30-March-2019.pdf  

https://www2.gov.scot/resource/doc/337626/0110852.pdf
https://www.gov.scot/publications/initial-teacher-education-content-analysis-2017/
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/
https://education.gov.scot/improvement/Documents/STEMProfessionalLearningGrantsOverview2018_19.pdf
https://www.sserc.org.uk/wp-content/uploads/2019/04/SSERC-PCP-Final-Report-30-March-2019.pdf
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primary schools and teachers can benefit from SSERC CLPL and to maintain the 
legacy impact of the programme. Similarly, Raising Aspirations in Science 
Education (RAiSE), delivered and funded by The Wood Foundation, Scottish 
Government and Education Scotland, has worked with eight local authorities on 
a 4-year pilot basis. Primary science development officers are appointed in the 
local authorities to help develop the STEM confidence and competence of 
primary teachers through the creation of support networks that allow teachers 
and schools to mentor, collaborate and share learning. Evaluation to date again 
provides useful insight into what appears to be working to enhance science 
education in Scottish primary schools and where the challenges still lie.13 On the 
basis that the full evaluation shows the programme to have been successful, 
again, the key issue will be sustaining it and broadening out access to it beyond 
the pilot local authorities.  
 

Gender equality 

11. As part of a holistic review of women in STEM, the RSE’s Tapping All Our 
Talents 2018 report considered female participation in STEM from the early 
years.14 It found that gender stereotypes continue to be used in curricula, 
materials, language, careers advice, policies and culture in schools and early 
years settings. There is evidence that gender biases can become ingrained as 
early as age six. Systemic change is required, moving away from single actions 
towards high-quality multiple, sustained interventions throughout the learner 
journey. A ‘whole school’ approach is needed to embed and mainstream cultural 
change to achieve gender equality. This means that all strands of gender 
inequality should be tackled together; and not limited to girls and STEM.  

 

12. Developed and led by the Institute of Physics, in partnership with Skills 
Development Scotland and Education Scotland, the Improving Gender Balance 
Scotland (IGBS) project has supported schools and early learning and child care 
centres to establish interventions to effect long-term cultural change with regard 
to gender stereotypes, unconscious bias and inequity. Whole school/setting 
approaches were found to be most effective.15 Following the pilot project’s 
successful evaluation, the Scottish Government made a commitment to embed 
the learning from IGBS in to the practice of every school by 2022. Education 
Scotland has recently established a new gender balance and equalities team to 
lead this work.  

 

 

 

                                                           
13 Raising Aspirations in Science Education Interim Evaluation Report; The Robert Owen Centre for Education 
Change; April 2018  
https://www.thewoodfoundation.org.uk/wp-content/uploads/2018/05/RAiSE-Interim-Report-ROC-
29April18.pdf  
14 Tapping All Our Talents 2018; A progress review of women in STEM in Scotland; Royal Society of Edinburgh; 
November 2018 
http://www.rse.org.uk/wp-content/uploads/2018/11/Women-in-STEM-report-2018_final.pdf  
15 Improving Gender Balance Project Summary of Key Findings 
https://education.gov.scot/improvement/Documents/sci38-key-findings.pdf  

https://www.thewoodfoundation.org.uk/wp-content/uploads/2018/05/RAiSE-Interim-Report-ROC-29April18.pdf
https://www.thewoodfoundation.org.uk/wp-content/uploads/2018/05/RAiSE-Interim-Report-ROC-29April18.pdf
http://www.rse.org.uk/wp-content/uploads/2018/11/Women-in-STEM-report-2018_final.pdf
https://education.gov.scot/improvement/Documents/sci38-key-findings.pdf
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Resourcing of practical science  

 

13. It is vitally important that learners at all ages are able to undertake science 
experimentation and practical work. This not only helps to engage learners, 
particularly young children in science, but also support their understanding of 
scientific concepts. In 2014, the LSG investigated the resourcing of practical 
science in Scottish primary and secondary schools.16 The LSG undertook this 
work in order to investigate concerns that the level of resource for science in 
schools was diminishing and because it had been more than 10 years since data 
were gathered about the funding of science practical equipment in Scottish 
schools. As far as primary schools are concerned, key findings included that 
58% of respondents felt they did not have sufficient equipment and consumables 
to deliver science practical work effectively; 52% said they did not have sufficient 
access to training on the use of science equipment and consumables; less than 
half felt they had enough of specific listed equipment in working order; 44% were 
dissatisfied with funding for science practical work; and 98% of respondents said 
their school had to draw on additional funding sources for practical activities, with 
parental sources being the most common for extra-curricular activities. 
Recognising the small sample size and the time that has elapsed, the Committee 
could return to the reports of the STEMEC17 and SEEAG18 Committees on 
STEM education which recommended that the Scottish Government should 
commission further research to identify the requirements, including appropriate 
funding, to enable the adequate delivery of practical science.  

  

                                                           
16 The Resourcing of Science in Scottish Schools; the Learned Societies Group on Scottish Science Education; 
November 2014 
https://www.rse.org.uk/cms/files/education/Learned%20Societies%20Science%20Education/LSG_Pye_Tait_Su
mmary.pdf  
17 Final Report of the STEM Education Committee (STEMEC); September 2016   
https://www.gov.scot/publications/stemec-report-2016/  
18 Supporting Scotland's STEM Education and Culture; Science and Engineering Education Advisory Group 
report; 2012  
https://www.gov.scot/publications/supporting-scotlands-stem-education-culture-science-engineering-
education-advisory-group/  

https://www.rse.org.uk/cms/files/education/Learned%20Societies%20Science%20Education/LSG_Pye_Tait_Summary.pdf
https://www.rse.org.uk/cms/files/education/Learned%20Societies%20Science%20Education/LSG_Pye_Tait_Summary.pdf
https://www.gov.scot/publications/stemec-report-2016/
https://www.gov.scot/publications/supporting-scotlands-stem-education-culture-science-engineering-education-advisory-group/
https://www.gov.scot/publications/supporting-scotlands-stem-education-culture-science-engineering-education-advisory-group/


Agenda item 4  ES/S5/19/20/4 

15 
 

Aileen Mackey  

Having read an article in 'Holyrood', relating to your enquiry into the provision of 
STEM education in early years, I thought I would write to you to inform you about 
the work we have conducted in P1, in the hope this is of use to you and your 
team?  

I am a PEF funded Early Learning and Childcare Officer based in Primary 1 
(former Mental Health Nurse), tasked to close the poverty related attainment gap, 
promote inclusion, parental engagement and health and wellbeing. Our school 
catchment has pockets of deprivation and we have several children who have 
English as an additional language and additional support needs. Our P1 team 
consists of two teachers based within two classrooms and myself, who works in a 
large ‘Open area’, which is central to the school. 

I am very passionate about STEM in early years education. This is not only due to 
the former skill base I brought to my role (from my previous career), I have 
observed the advantages STEM activities have in breaking down communication 
barriers (due to the opportunities for visual and practical learning), they heighten 
children’s engagement through experiential learning, provide opportunities for 
creativity and multidisciplinary learning, and provide skills for life together with 
future aspirations. Children have also experienced associated health and 
wellbeing (in relation to SHANARRI) benefits having engaged in these STEM 
activities.  

The learning experiences I have conducted have reflected children’s interests, 
and in response, I have sought out and forged strong partnerships with families, 
local businesses, Universities (Glasgow and Paisley), hospital, Vets, Author, 
Architect, the Science Education Co-ordinator of the Glasgow Science Centre and 
local media, to support children to achieve their ambitions, particularly in relation 
to STEM. This has resulted in children being very engaged in their learning, 
developing aspirations and skills for life, and high parental involvement. 

Initially I captured children’s learning during these projects (and other areas of the 
curriculum) within floor books. I observed that our parents enjoyed gaining an 
insight into their children’s learning (on their phones, due to ease of access) on 
our school twitter and Facebook, and they could do so at a time which is 
convenient to them. Due to the volume of projects conducted by P1, I began a 
digital floor book on our school P1 blog, to showcase children’s learning journey 
through P1 and how this relates to their interests, learning, vision, and 
achievements. This digital floor book features mind maps of children’s brain 
storming, pictures, photographs, video clips, children’s comments and 
descriptions of their learning experiences.  

The Science Education Coordinator from the Glasgow Science Centre has 
featured our blog/digital floor book on their intranet. We have had fantastic 
feedback from parents with regards to our projects and blog/digital floor book. 
Parents have informed us it gives them an opportunity to learn about their child’s 
day at school and discuss this with them. They have told us they read our blog 
with their children, discuss their learning, and often replicate the learning 
experiences at home. Their feedback, ideas and skill base have enabled us to 
evolve our learning experiences further, heightening attainment, and child and 
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parental engagement further within our school. Many volunteers to partake in 
learning experiences (particularly STEM) and projects we conduct. Our STEM 
projects have also attracted the attention of the local newspaper on several 
occasions.  

Should you wish to view our digital floor book (blog) featuring children’s learning 
since February (there are several pages), please click on the following link. You 
may be particularly interested in the evolution of the children's den build? 

https://blogs.glowscotland.org.uk/re/williamsburghp1blog/ 
 

You will observe our activities are child-centred, relate to careers, work in 
partnership with children, parents, local businesses and professionals. They are 
heavily weighted in STEM since it began (reflecting children’s interests), and 
promote opportunities for creativity, vertical learning, Shared Sustained Thinking, 
Possibility Thinking and children to lead their learning. I have also devised 
Powerpoint presentations which showcase children’s learning through projects, 
which we display during parental involvement events. Should you wish to view 
media articles or children’s learning prior to February, I am able to provide this.    

We shall be hosting a parent engagement STEM event within P1 (on the 10th of 
June 1-2.30pm), to celebrate children’s strong interest in this area, and featuring 
several of the activities they have enjoyed throughout the year, which will be 
conducted in the classrooms. Dr Nicola Veitch (Senior life science lecturer) from 
Glasgow University (at my request), shall be conducting STEM activities in our 
General-Purpose room with colleagues and her students. I shall be supporting 
these activities in this room. Each room will host 15 children at one time (in 
addition to their parents), and they shall rotate rooms every 30 minutes within this 
time frame to maximise their experience and opportunities. We appreciate how 
very busy you are, but should you wish, you would be very welcome to join us at 
this event.         

Creative thinking is important to me in my post, as it brings fun and a sparkle to 
children’s experience of learning and heightens their engagement and attainment. 
I would not have been able to achieve the above, and explore these opportunities 
and avenues to benefit children, had it not been for the Pupil Equity funding of my 
post, the support of the fantastic P1 team, and our deputy head’s and Head 
teacher, whom I am very grateful to. I hope the above information is of use to you 
and your team, and I am happy to provide further information should you require 
this. 

 Kind regards 

 Aileen Mackey 

Early Learning and Childcare Officer (P1) 

Williamsburgh Primary School 

 
 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fblogs.glowscotland.org.uk%2Fre%2Fwilliamsburghp1blog%2F&data=01%7C01%7Cclare.adamson.msp%40parliament.scot%7C2d558c38e4d7416ce64808d6e1c64d41%7Cd603c99ccfdd4292926800db0d0cf081%7C1&sdata=acbq3xqS1VXtMm%2BpLW45FOBP%2FxM6NsOFuBhoDQe4qnc%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fblogs.glowscotland.org.uk%2Fre%2Fwilliamsburghp1blog%2F&data=01%7C01%7Cclare.adamson.msp%40parliament.scot%7C2d558c38e4d7416ce64808d6e1c64d41%7Cd603c99ccfdd4292926800db0d0cf081%7C1&sdata=acbq3xqS1VXtMm%2BpLW45FOBP%2FxM6NsOFuBhoDQe4qnc%3D&reserved=0
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