The Importance
of En ineering
Sector Review of Qualifications and
the Qualifications System in Engineering,
Advanced Manufacturing and Energy

OCTOBER 2020

Contents
Foreword
Chapter 1: Introduction and executive summary
Chapter 2: The Engineering, Advanced Manufacturing and Energy
sector in context
The industrial context
The sector today and in the future
The role of education and qualifications
Chapter 3: Review methodology
Scope and organisation
Stakeholder engagement
Learner engagement
Online questionnaire
Technical review
International comparison study
Methodological considerations
The findings
Chapter 4: The overall qualification offer
Overall range of qualifications
Gaps
Availability of Welsh-medium qualifications
Value of apprenticeships
Employer requirements
Progression routes
Appropriateness of the NVQ Level 2 Diploma in Performing Engineering
Operations for learners under 16
Inclusiveness of engineering in secondary schools
Chapter 5: The content and currency of qualifications
Currency of qualification content
Pearson BTEC qualifications
Light vehicle maintenance and repair qualifications
Relevance of qualification content
Preference for practical learning
Chapter 6: Assessment
Over-assessment
Manageability of assessment
Reliance on written assessment
Centre-devised assessments
Examinations in new vocational and technical qualifications
External quality assurance
Chapter 7: The wider qualifications system
Recruiting and retaining specialist teachers
Availability of technical equipment
Links between employers and learning providers
Awareness and promotion of engineering and apprenticeships
Engagement of women and girls with the sector
Chapter 8: International comparison study
Chapter 9: Action we will take
Conclusion
Acknowledgements
Appendix 1

ISBN 978-1-912608-12-6

3
5
11
11
12
14
16
16
17
20
20
21
21
22
23
23
24
25
27
29
30
31
34
36
39
39
41
42
43
44
45
45
47
48
49
49
51
53
53
55
57
59
60
62
63
77
78
79

Foreword
Imagine a world without cars, aeroplanes, trains, computers, and
smart phones. Hard to imagine, but without our engineering, advanced
manufacturing and energy industries, none of these key features of
modern life would be possible. These industries touch every part of
our daily lives and it is fascinating to view this vital sector through
the lens of qualifications. Our review of qualifications, and the
qualifications system, in the Engineering, Advanced Manufacturing and
Energy sector is our fourth sector review but it is the first since I became
the Chair of Qualifications Wales in October 2019 and it is an interesting
coincidence that this Review focussed on a sector with which I have
had a close connection ever since my own days as a student. The Review
was extensive, involving many employers, learning providers and
learners. Their views, and a range of other evidence, inform the findings
in this report.

David Jones
OBE DL,
Chair of
Qualifications
Wales

Wales has a proud history in engineering, advanced manufacturing and energy, with
companies of all sizes dotted across every corner of our nation. However, this Review has
happened at a significantly challenging time for the sector. We began the Review as the
sector responded to the uncertainty caused by Brexit, and early in the Review we heard the
news of the closure of the Ford plant in Bridgend, the Schaeffler plant in Llanelli, and the
decision to cease the development of the Wylfa Newydd plant on Anglesey. Fast forward 18
months, and we now publish the Review in the wake of the coronavirus pandemic and the
significant and long-lasting impact it may have.
Despite these challenges, it is not all doom and gloom for a sector that has such a rich
heritage in Wales. We have seen the opening of the Aston Martin plant in St Athan and the
development of the Advanced Manufacturing Research Centre in Broughton, alongside the
encouraging scenes of colleges, schools, universities, and local businesses coming together
to develop personal protective equipment during the pandemic. These developments would
not be possible without a skilled workforce, and qualifications are critical in effectively
preparing young people to work in this key sector.
Our Review identifies many strengths, but also identifies areas and opportunities for
improvement and further development. We have already begun to work with awarding
bodies and stakeholders to take action to respond to these challenges and opportunities.
The outcomes of this Review are different to those which followed earlier sector reviews.
Different sectors need different solutions and we believe our proposals can make a real,
positive difference to the Engineering, Advanced Manufacturing and Energy sector in Wales.
This report is not the end point, but a key milestone. We hope it has supported the
development of wider engagement and co-operation across stakeholders, and that the
feedback, dialogue and creative thinking will continue. This will help us ensure that
qualifications in Wales continue to effectively support this key sector.
I would like to thank everyone who has been part of this Review. Our panel of experts and
stakeholders provided valuable advice and challenged our thinking throughout the Review.
Sector reviews represent a huge commitment of time and resources, and this Review has
involved many colleagues in Qualifications Wales. Finally, this report would not have come
to fruition without the contributions of the employers, teachers, specialists, and learners
who participated in the Review, and I hope we have fully reflected their views in this report.
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Chapter 1: Introduction and executive summary
In this chapter, we introduce the sector review and summarise its findings.
1. Welcome to the report of our sector review of qualifications, and
the qualifications system, in Engineering, Advanced Manufacturing
and Energy. This is the fourth in a series of sector reviews carried
out by Qualifications Wales, the regulator of qualifications, other
than degrees, in Wales. In sector reviews, we take a cross-cutting
look at the qualifications in a particular employment sector, to see if
the needs of employers and learners in that sector are being met.
We also look at the underpinning qualifications system, including
the way that different organisations work together to deliver those
qualifications. We focus primarily on qualifications that are eligible
for use on publicly funded programmes of learning for learners
under the age of 19 – those taken in secondary schools and further
education colleges, and as part of apprenticeship programmes.
However, if we discover issues with other relevant qualifications,
we take those into account too.

Gareth
Downey
- Senior
Qualifications
Manager
who led the
Review

2. The remainder of the report is structured as follows:
• Sector context – John Phelps, a key adviser to the Review, outlines features of the
sector that are particularly relevant to the Review.
• Methodology – we outline how we conducted the Review.
• Findings – we outline the findings of the Review in relation to:
• the overall qualification offer;
• the content and currency of qualifications;
• the assessment of qualifications;
• the wider qualifications system; and
• our international comparison study.
• Action we will take – we outline the actions that we will be taking to address the
issues identified by the Review.
3. In sector reviews, we consider whether:
• the range of qualifications available in the sector is appropriate and sufficient;
• the requirements of employers, learning providers and learners are being met, and
are likely to be met, in the foreseeable future;
• the knowledge, skills and understanding requirements of qualifications reflect
current knowledge and best practice;
• the assessment arrangements of qualifications are effective;
• the provision of Welsh-medium assessment is sufficient;
• the qualifications are comparable with similar qualifications; and
• the qualifications system is effective in supporting qualifications in the sector.
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4. We addressed the aims of the Review through a series of workstreams, including
detailed stakeholder interviews, focussed discussion groups with learners, an online
questionnaire, a technical review of qualifications and an international comparison
study. We used evidence from all of these workstreams to inform the findings that
are presented in this report.
Stakeholder
engagement
104
interviews

Learner
engagement
362 learners

Online
questionnaire
137 responses

Technical
review
21
qualifications

International
Comparison
5 countries

5. In relation to the overall qualification offer for the Engineering, Advanced
Manufacturing and Energy sector, the Review identified that:
• the majority of learning providers interviewed consider the range of qualifications
in the sector to be sufficient to meet the needs of employers and learners, but a
few learning providers expressed a desire for greater choice of qualifications in
specific subjects such as rail, mechatronics, and energy.
• apprenticeships in the sector are highly valued by employers, and the majority
of those interviewed told us that they value the learning programmes and
qualifications offered by further education colleges and work-based learning
providers.
• almost all the employers we interviewed consider the qualifications of applicants
to be a key consideration during the recruitment process with the majority of
those employers requiring young people to have achieved five GCSEs at grade C or
above to access their apprenticeship programmes.
• despite employers using qualifications as a key criterion when recruiting
apprentices and staff, they tend to value learners’ behaviours most highly.
• stakeholders believe that qualifications available in the sector effectively prepare
learners to progress to further study, higher education, apprenticeships and/or
employment.
• learning providers and employers are concerned about the appropriateness of
competence-based qualifications, such as the Level 2 NVQ Diploma in Performing
Engineering Operations, being offered to learners under the age of 16.
• the current engineering qualifications available in secondary schools are mainly
taken by learners who perform less well in academic subjects, and tend not to
attract, or be offered to, more academically able learners. A key reason given for
this was that the engineering qualifications offered in secondary schools are not
GCSEs and, therefore, are not considered on a par with GCSE subjects.
• learners are offered the opportunity to undertake some qualifications in Welsh
but learning providers reported relatively low up-take for this option. The reasons
given for this included the perceived challenge of understanding the technical
terminology in Welsh, the desire to learn alongside their peers who did not speak
Welsh, and the view that English is the main language used in most workplaces.
• Welsh-medium secondary schools were concerned that the newer (2016) BTEC
qualifications available in the sector were not available through the medium of
Welsh.
6
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6. In relation to the content and currency of qualifications in the sector, the Review
identified that:
• stakeholders were concerned that the content of some qualifications does not
reflect the technology and practices currently used in industry. Examples such
as artificial intelligence, robotics and automation, and modern materials such as
graphene, titanium and composites were highlighted as content that features in
very few qualifications despite being widely used in industry.
• the content of the newer (2016) BTEC qualifications are up to date compared
with the legacy (2010) versions that include outdated content. However, the
newer BTEC qualifications are considered to be more academic than the legacy
versions. For this reason, a few learning providers told us that they were
considering offering alternative qualifications, rather than offering the newer BTEC
qualifications, when the legacy versions are discontinued later this year.
• the qualifications that are most in need of updating are light vehicle maintenance
and repair qualifications. These qualifications, that have been in existence since
2010, do not reflect the technology that is included in modern vehicles. Modern
technology such as hybrid and electric vehicles, start/stop, lane assist, automatic
braking and rain-detecting wiper blades, have little or no reference in the content
of the qualifications.
• aerospace employers and further education colleges are frustrated that the Level 3
NVQ Extended Diploma in Aeronautical Engineering is relevant to military aircraft,
but is less relevant to commercial aircraft.
• learners believe that they would benefit from a greater focus on practical content
within qualifications.
7. I n relation to the assessment of qualifications in the sector, the Review identified
that:
• learning providers are concerned that the volume of assessment included in
qualifications often impacts on the time available for high quality teaching and
learning.
• the amount of, and approach to, assessment means that some qualifications are
being over-assessed, which can make it unmanageable for learners.
• some qualifications include very similar content across different units (for
example, health and safety), which leads centres to assess this content on
numerous occasions.
• there is an over-reliance on written work as the main form of assessment, even as
evidence of the completion of practical tasks.
• there were inconsistencies between assessments devised by different centres with
some learners telling us that assessments were unclear and difficult to interpret.
• external quality assurance processes at awarding bodies are considered robust,
and awarding bodies provide very good support to learning providers, but a few
learning providers told us that there can be inconsistencies between external
quality-assurers.
• despite some concerns, a few learning providers reported that the inclusion of
external examinations in the newer vocational and technical qualifications makes
the qualifications more robust, consistent and manageable.
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8. In relation to the wider qualifications system, the Review identified that:
• recruiting and retaining specialist teachers and assessors – particularly in
specialist subjects such as electronics, rail and motor vehicle – is a significant
challenge for the majority of further education and work-based learning providers.
• further education colleges and work-based learning providers have sufficient
technical equipment to effectively deliver engineering-related qualifications, with
several benefitting from Welsh Government funding to purchase equipment.
• some secondary schools have suitable technical equipment whilst others have
limited equipment, which can make it challenging to effectively teach the subject.
• there are strong relationships between most employers and the further education
colleges and work-based learning providers they work with.
• more could be done, particularly by schools, to promote engineering and
apprenticeships.
• there is a need to encourage more women and girls to study engineering-related
subjects and to work in the sector.
Our response to the findings of the Review
9.  I n Chapter 9 of this report, we set out the actions we will be taking to address
the issues raised by the Review. We explain that the actions set out in the report
should strengthen qualifications and overcome specific qualification issues whilst
maintaining the strengths of the sector.
10. The actions we will take are set out in the table below. We have already begun to
implement some of the actions by working with awarding bodies and stakeholders
to respond to these challenges and opportunities. In Chapter 9, we outline our
considerations when deciding on each course of action. We also include responses
from awarding bodies to some of the actions.

1.

2.

3.

4.

Action
We will share with awarding bodies the findings relating to the identified gaps
in the range and content of qualifications and encourage them to make suitable
qualifications that cover the identified gaps available in Wales.
We will recommend to the IMI and City & Guilds that they update the content
of their level two and three light vehicle maintenance and repair qualifications
to ensure that they include current and relevant content.
We will recommend to EAL and City & Guilds that they review the content of
the Level 3 NVQ Extended Diploma in Aeronautical Engineering to ensure that
the content is relevant to commercial aircraft.
We will:
• recommend to EAL that they change the age range of the Level 2 NVQ
Diploma in Performing Engineering Operations (Level 2 PEO) qualification
so that it is only available for learners over the age of 16; and
• encourage EAL and other awarding bodies to make available an appropriate
practical qualification for secondary schools who are currently offering the
Level 2 PEO to learners under 16.
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5.

6.

7.

8.

9.

In the next Qualified for the Future consultation, we will:
• include a proposal for a new GCSE in Engineering and Manufacturing to be
included in the future range of qualifications for 16-year-olds in Wales; and
As part of our Qualified for the Future programme of work, we will:
• keep under review the range of engineering-related qualifications for
16-year-olds to support the new Curriculum for Wales.
We will introduce a strengthened approach to reviewing any engineeringrelated qualifications in sector subject area 4 that awarding bodies submit for
new or extended designation (to be eligible for use on funded programmes
of learning for under-19s) from January 2021. We will ask awarding bodies to
provide sufficient evidence to us that any qualification that they submit to us
for new or extended designation:
• includes up-to-date content;
• includes content that reflects the needs of industry and, where relevant,
that the views of industry have been considered during the development
and/or review of the qualification; and
• demonstrates that they have considered, and sought to overcome, the
issues identified by the Review in relation to assessment.
We will share with awarding bodies the findings relating to assessment and
urge them to consider the findings when developing, reviewing, and updating
the qualifications that they offer in the sector. We will monitor awarding
bodies’ response to this action through our strengthened approach to
reviewing engineering-related qualifications in sector subject area 4
(action 6).
We will continue to prioritise, for our Welsh Language Support Grant,
qualifications in full time programmes of learning for learners aged 14-19 and
apprenticeships, and will continue to encourage awarding bodies who develop
new or replacement qualifications in the sector to apply for this grant.
We will share the evidence of the Review with Welsh Government and other
relevant bodies, and bring to their attention the findings of the Review relating
to:
• the need for greater awareness of engineering and apprenticeships,
particularly in schools;
• the need to encourage more women and girls to follow engineering-related
routes; and
• the challenges of recruiting and retaining specialist teachers, particularly in
further education and work-based learning.
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Chapter 2: The Engineering, Advanced Manufacturing and
Energy sector in context
In this chapter, John Phelps, who was our sector adviser throughout
the Review, describes the sector and the challenges it presents to the
qualifications system in Wales.
John has a long and distinguished career in the sector with almost
50 years of experience in industry and education. He spent almost
20 years working in industry, starting as a 16-year-old apprentice,
before progressing to become a skilled craftsman. John then moved into education
and training, firstly as a secondary school teacher before becoming a lecturer, head of
department for engineering and finally a vice principal at one of Wales’ largest further
education colleges.
The industrial context
11. Defining the Engineering, Advanced Manufacturing and Energy sector (referred to as
‘the sector’ throughout this chapter) is a challenging task given its size, the number
of diverse sub-sectors and the range of businesses that operate within it. It is also
a sector that continually evolves as the advancement of technology impacts on the
materials, practices and processes used. Twenty years into the 21st century and we
are continually hearing of the fourth Industrial Revolution, with smarter technology
and artificial intelligence being at the forefront of this period. We are also hearing
about the fifth Industrial Revolution, which will likely be centred around low-carbon
economies and meeting the environmental challenges of ensuring a sustainable
future for the planet and future generations.
12. Wales has a proud heritage in engineering and advanced manufacturing. It could
be argued that Wales was at the very forefront of the first Industrial Revolution
in the early 19th century where many of the eminent inventors and industrialists
of that period, such as Richard Trevithick, John Wilkinson, Isambard Kingdom
Brunel, James Watt and the Crawshay Brothers (Richard and William) made use
of raw materials from the Welsh Valleys to power the early generation of the
industrialisation era. For example, the world’s first locomotive-hauled railway
journey took place in 1804, when Trevithick’s unnamed steam locomotive hauled
a train along the tramway of Penydarren Ironworks in Merthyr Tydfil. Later in that
period, Kingdom Brunel used the chains produced at Brown Lenox in Pontypridd on
his shipbuilding projects. The coal of the Welsh Valleys and the iron of Merthyr were
key component parts of that era, leading to rapidly expanding populations – not just
in Wales, but across the rest of the UK.
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13. The sector is large, and made up of a number of sub-sectors, including aerospace
and defence, automotive, composites, compound semi-conductors, rail, mechanical,
electrical and electronic, marine, medical and pharmaceutical, nuclear energy,
and renewable energy. These sub sectors contribute to a sector that provides a
165,000–strong skilled workforce across almost 5,000 companies in advanced
manufacturing and engineering businesses2 and approximately 58,000 people
across energy and environment businesses in Wales3. The importance of the sector
for both employment and an innovation-led economy is clear, as outlined in Welsh
Government’s Prosperity for All: Economic Action Plan4 and Prosperity for All: A Low
Carbon Wales5.
14. While the majority of companies in the sector in Wales are considered small-and
medium-sized enterprises (SMEs), a large percentage of the anchor and regionally
important companies in Wales6 are in the sector, including multinational companies
such as Airbus, Aston Martin, BAE Systems, British Airways Engineering, GE
Aviation, General Dynamics, JCB, Sony, Tata Steel and Toyota. While attracting large
global employers is very beneficial for Wales, challenges can arise when strategic
decisions, often made outside of Wales, impact negatively on employment and the
local economy. For example, the closure of Ford Motor Company at Bridgend and
the decision to suspend the Horizon Energy project on Anglesey, (both of which
have happened during the period of this Review), are likely to have significant
long-term effects on the local economies. In addition, large employers often work
with numerous supply chain businesses, which are usually SMEs, meaning their
decisions can often have a significant impact on these smaller businesses.
The sector today and in the future
15. A
 lthough technological advancements have led to a decline in employment numbers
in the sector since the 1970s, the sector remains vital to UK prosperity, and is still
one of the UK’s largest economic sectors. Manufacturing in the UK has been thriving
in recent years, with the UK currently the ninth largest industrial nation in the
world7. In the UK, the advanced manufacturing and engineering sector contributes
over £6.7 trillion to the global economy, 10% of gross value added (GVA), 42% of
total exports totalling £275 billion, 65% of business research and development and
directly employs approximately 2.7 million people8.

Trade and Invest Wales. 2020. Advanced Materials and Manufacturing.
Available from: https://tradeandinvest.wales/key-industries/advanced-materials-manufacturing [Accessed 21 July 2020].
3 
Trade and Invest Wales. 2020. Energy Environment
Available from: https://tradeandinvest.wales/key-industries/energy-environment [Accessed 21 July 2020].
4 
Welsh Government. 2017. Prosperity for All: economic action plan. Cardiff: Welsh Government.
Available from: https://gov.wales/sites/default/files/publications/2019-02/prosperity-for-all-economic-action-plan.pdf
[Accessed 21 July 2020].
5 
Welsh Government. 2019. Prosperity for All: A Low Carbon Wales. Cardiff: Welsh Government.
Available from: https://gov.wales/sites/default/files/publications/2019-06/low-carbon-delivery-plan_1.pdf
[Accessed 21 July 2020].
6
As categorised by Welsh Government in 2018.
7 
The Manufacturer. 2019. UK Manufacturing Statistics.
Available from: https://www.themanufacturer.com/uk-manufacturing-statistics/ [Accessed 10 August 2020].
8
House of Commons Library. 2020. Manufacturing Statistics and Policy. London: House of Commons Library.
Available from: https://commonslibrary.parliament.uk/research-briefings/sn01942/ [Accessed 27 July 2020].
2 
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16. However, there are also challenges to face, with manufacturing expected to
grow more slowly than other industries in the coming years, due to international
competition9. Continued technological advancements across the sector mean there
is likely to be a further decline in employment, with traditional roles involving lowskilled, repetitive production and assembly activities being particularly affected.
This suggests that the type of skills that employers need is likely to shift from
lower-level to higher-level skills, with a high-quality education and training system
needed to equip future generations with the skills to compete on a global stage.
17. There is also uncertainty about the impact of the UK’s exit from the European Union,
and the coronavirus pandemic on the sector in Wales. The impact is likely to be
significant and long-term. We are beginning to see the impact of the coronavirus
pandemic on businesses in the sector. For example, we have heard of companies
such as Airbus, who are such an integral part of the north Wales engineering
landscape, anticipating a 40% reduction in production over the next two years10.
Furthermore, the recent suspension of the planned Ineos 4x4 plant in Bridgend is a
further sign that the sector is likely to be significantly affected by the pandemic.
18. D
 espite the challenges facing the sector, there have been exciting developments
happening in Wales, such as the establishment of the Advanced Manufacturing
Research Centre in Broughton11, the Advanced Technology Compound
Semiconductor Cluster12 and the Tech Valleys Project13 in south Wales. We are also
hearing other promising news, such as the Britishvolt electric car battery plant
proposed for St Athan14. Alongside this, there continues to be cutting-edge research
happening at the engineering departments of Welsh universities to continually
understand and develop processes to keep the country competitive.

W
 ilson, R et al. 2020. Working Futures 2017-2027: Long-run labour market and skills projections. Department of Education.
Available from: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/863886/
Working_Futures_Headline_Report.pdf [Accessed 14 August 2020].
10
CNBC. 2020. Airbus CEO sees production down 40% over the next two years. Available from:
https://www.cnbc.com/2020/06/29/airbus-ceo-sees-production-down-40percent-over-the-next-two-years.html
[Accessed 11 August 2020].
11
Advanced Manufacturing Research Centre. 2020. AMRC Cymru, Available from:
https://www.amrc.co.uk/facilities/amrc-cymru-wales [Accessed 10 August 2020].
12
Compound Semiconductor Centre. 2020. About Us.
Available from: http://www.compoundsemiconductorcentre.com/about-us [Accessed 10 August 2020].
13
Blaenau Gwent. 2018. Welsh Government to invest £25m in Tech Valleys by 2021. Available from: https://www.blaenau-gwent.
gov.uk/story/news/welsh-government-to-invest-pound25m-in-tech-valleys-by-2021/ [Accessed 14 August 2020].
14 
BBC News. 2020. Electric cars: St Athan confirmed as site for planned battery factory.
Available from: https://www.bbc.co.uk/news/uk-wales-53438992. [Accessed 14 August 2020].
9
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The role of education and qualifications
19. Qualifications play a key role in equipping learners with the necessary
skills to enter the workforce. The latest Working Futures UK Commission for
Employment and Skills (UKCES) summary report suggests the qualification
profile of employment will continue to see more people obtaining higher level
qualifications15. The report predicts that by 2024, more than half of all people in
employment will be qualified at level 4 or above.
20. Alongside the drive for higher level qualifications, Wales continues to have a
proud tradition of apprenticeships in the sector. The development of higher
level and degree apprenticeships should attract learners who may have been
interested in studying an engineering related degree, but can now follow a
suitable apprenticeship whilst earning a salary alongside their studies. Wales is
also undergoing significant developments to the school curriculum which, once
implemented, will include engineering within a science and technology area of
learning, and will look to equip learners with the knowledge and skills they need
to succeed in future.
21. In 2018-19, there were 450 qualifications16 available in the sector in Wales. In
the same year, over 19,000 certifications were awarded to learners in secondary
schools, further education colleges, work-based learning provision and adult
community learning settings across Wales (Table 1). However, the high number
of qualifications and certifications does not guarantee that the qualifications are
addressing the needs of the sector effectively, or that learners, learning providers
and employers are satisfied with the qualifications available. Therefore, this
Review considers the effectiveness of qualifications in the sector and looks to
identify how to strengthen qualifications for the future.

UK Commission for Employment and Skills. 2014. Working Futures 2014-2014. London: UKCES.
Available from: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/514285/
Working_Futures_Headline_Report_final_for_web__PG.pdf [Accessed 21 July 2020].
16 
Approved and Designated qualifications (eligible for use on public funded programmes of learning for learners under the age
of 19).
15 
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Table 1: The number of approved/designated qualifications and certifications
across provider types in 2018-1917.

Entry Level
Level 1
Level 1/2
Level 2
Level 3
Level 4
Level 5
Total

Number of
approved/
designated
qualifications

Certifications
in schools

Certifications
in further
education

Certifications
in workbased
learning

Certifications
in adult
community
learning

Total
combined
certifications

7
51
9
170
190
15
8
450

20
175
7,020
1,260
1,450
0
0
9,925

65
1,225
0
2,200
1,640
15
10
5,155

35
100
0
2,115
1,695
90
10
4,045

0
50
0
280
10
0
0
340

115
1,555
7,020
5,855
4,795
105
20
19,465

22. This extensive review conducted by Qualifications Wales, in which I have taken
an active role, highlights the many strengths of the sector. It also acknowledges
the shortcomings of the sector and proposes meaningful actions to strengthen
qualifications, and the qualifications system, in Wales. Being part of this Review
has been a unique opportunity to review a sector that has been an integral part
of my life for almost 50 years. The outcomes of this Review provide an excellent
opportunity to make qualifications in the sector fit for the future, and I am excited
to see how qualifications and the qualifications system may change and evolve.

17

 ource: QiW (for numbers of approved and designated qualifications as of 16 September 2020) and Qualifications Wales’
S
analysis of Welsh Government Lifelong Learning Wales Record (LLWR) and Welsh Examinations Database (WEDs) data for
2018-19 certifications (certification numbers have been rounded to the nearest 5 and any figures less than 5 but greater than
0 have been suppressed with *). Important to note that not all domains and their associated qualifications within sector subject
area 4 (engineering and manufacturing technologies) were considered in scope of the Review.
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Chapter 3: Review methodology
In this chapter, we outline how we conducted this sector review.
Scope and organisation
23. To manage the scale and complexity of the work, we addressed the aims of the
Review through a series of workstreams; some of these were conducted internally,
while others were commissioned to external suppliers. We have drawn together the
findings from each workstream to compile this report.
24. The Review workstreams were:
• stakeholder engagement;
• learner engagement;
• online questionnaire;
• technical review; and
• international comparison study.
25. In each workstream, we focussed our attention on qualifications and the
qualifications system in the Engineering and Manufacturing Technologies sector
subject area18. We focussed on qualifications at Levels 1, 2 and 3 that were eligible
for use on publicly funded programmes of learning for learners under the age of
19 and regulated by Qualifications Wales. However, we also considered some
qualifications at other levels, as a means of understanding progression.
26. We analysed data from the Welsh Government Pupil Level Annual School Census
(PLASC) and Lifelong Learning Wales Record (LLWR) databases and identified
which qualifications had the most certifications in Wales in the 2015/16, 2016/17
and 2017/18 academic years. We used this information to decide which specific
qualifications to focus on in each workstream, depending on the aims of that
strand of work. We were, however, open to hearing views about all qualifications
in the sector.
27. We did not review GCSE or GCE AS/A Level Design and Technology qualifications
due to two of the three pathways not appearing applicable to the sector.
Additionally, these qualifications had only recently been developed and teachers
were therefore still getting used to delivering them.
18

 ector subject area 4 - It is important to note that not all domains and their associated qualifications within sector subject area
S
4 (engineering and manufacturing technologies) were considered in scope of the Review. Energy qualifications also feature as
part of this sector subject area.
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Stakeholder engagement
28. I n this workstream, we conducted in-depth interviews with relevant stakeholders
to explore their views about whether qualifications taken by learners and
apprentices in Wales are meeting their needs, and the needs of learning providers
and employers.
29. The stakeholders we interviewed were:
• employers (usually senior managers/directors, training or human resources
managers or production managers);
• representatives from further education colleges (lecturers and heads of the
relevant departments)19;
• senior managers, tutors and assessors from work-based learning providers20;
• teachers and heads of the relevant departments in secondary schools21; and
• representatives from higher education institutions22.
30. In total, we conducted semi-structured interviews with 104 stakeholders
(Table 2). Interviews were conducted by a small team of staff from Qualifications
Wales, supported by two sector advisers, between February and November 2019.

56 employers

Table 2: Stakeholder sample
24 secondary
11 further
7 work-based
schools
education
learning
colleges
providers

Throughout the report we refer to both as lecturers in further education colleges.
Throughout the report we refer to all as tutors in work-based learning providers.
21
Throughout the report we refer to both as teachers in secondary schools.
22
Throughout the report we refer to them as lecturers in higher education institutions.
19

20
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6 higher
education
institutions

31. To recruit participants, we used a combination of purposive and convenience
sampling strategies, although we were open to speak to anyone who wanted to
express their opinion.
• Employers – We began by identifying relevant employers using the Welsh
Government published lists of anchor and regionally important companies in
Wales. To make sure that we also spoke to an appropriate number of SMEs, we
used other publicly available lists of employers in the sector and the knowledge
of our sector advisers to identify these organisations. We continued to identify
stakeholders as our engagement progressed.
We promoted the opportunity to participate in the Review to employers at events
held by the Regional Skills Partnerships, Confederation of Business Industry,
Semta International (now known as Enginuity), Industry Wales, the Institution of
Mechanical Engineers and employer events held by further education colleges.
We also used social media, and other sector and employer bodies to encourage
employers to participate in the Review.
We strived to ensure that participants had characteristics which would enable
detailed exploration of the research objectives. For example, we aimed to have a
good representation of sub-sectors, employer sizes and locations in Wales.
• Secondary schools – We used PLASC data to identify which secondary schools
were delivering relevant qualifications in Wales. We interviewed relevant
members of staff from a sample of these secondary schools, making sure that we
had a broadly representative spread of regional education consortia, language
medium and qualifications offered.
• Further education colleges – We asked our sector advisers and the Further
Education Heads of Engineering group to identify suitable representatives from
further education colleges.
• Work-based learning providers – We used our sector advisers, alongside Welsh
Government’s work-based learning information and contact list23 to identify
work-based learning providers across Wales who delivered a range of relevant
qualifications to learners on various apprenticeship routes.
23

Available at: https://gov.wales/work-based-learning-wbl-contracts.

Members of the Sector Review Team
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• Higher education institutions – We interviewed representatives from higher
education institutions in Wales who offer relevant courses in Engineering,
Advanced Manufacturing and/or Energy. The focus of these interviews was
to explore the progression routes associated with qualifications regulated by
Qualifications Wales.
32. Most participants were recruited via an email invitation which contained detailed
information about the Review and the participant’s role in the discussion.
Following agreement by participants, confirmation was sent via email, along with
an information sheet, consent form, privacy notice and outline of the discussion
questions.
33. As a rule, the interviews were conducted face-to-face. In a few cases, when it
was more convenient for the participant, we carried out telephone interviews.
All discussions were conducted using a semi-structured discussion guide, which
included a series of substantive questions followed by a few prompt questions that
the interviewer could use to help guide the conversation. Prior to each interview,
the participants gave written, informed consent. Where the participant agreed,
each interview was recorded and fully transcribed. In accordance with the General
Data Protection Regulations (GDPR) and Research Ethical Guidelines24, all consent
forms were stored securely, all participants were made aware of their rights to
withdraw at any time and all transcripts were anonymised.
34. The completed transcripts were split into stakeholder groups; employers,
secondary schools, further education colleges and work-based learning providers,
and higher education institutions. Initially, each group of transcripts was analysed
separately. At least two members of the Review Team independently read each
transcript within the group and identified the key themes and sub-themes. To
validate the findings, the reviewers then came together to cross-reference and
agree the themes and sub-themes. Once all transcripts had been analysed,
reviewers came together again to agree cross-cutting themes that emerged across
the groups of participants. The principal author of the report read all transcripts.
Emerging themes were shared with all members of staff who had conducted
interviews in an open process, where key findings or assumptions could be
challenged and discussed.
35. As well as conducting interviews, we also convened two stakeholder reference
panels with representatives from employers, learning providers and other
interested bodies. One panel was convened in north Wales and the other in south
Wales. These panels met three times - in December 2018, October 2019, and June
202025. They provided a steer for our initial lines of enquiry and were a sounding
board when we were developing our thinking of the options we could take, based
on the emerging findings of the Review. A list of our stakeholder reference panel
members is included in the acknowledgements section at the end of the report.

 overnment Social Research Unit. 2011. GSR Professional Guidance – Ethical Assurance for Social Research in Government.
G
London: Government Social Research Profession. Available from: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/515296/ethics_guidance_tcm6-5782.pdf [Accessed 14 August 2020].
25
The panel meetings took place face-to-face in December 2018 and October 2019. The panel meeting in June 2020 took place
remotely via video due to the Covid-19 restrictions.
24
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36. W
 e also held a series of focus groups with employees who had recently completed
apprenticeships and some who were still studying their apprenticeships26.
Between February and April 2019, we conducted focus groups with those from six
employers, which included automotive, aerospace, and materials, consumables
and fabrication companies.
Learner engagement
37. T his component of the Review was commissioned to a research and evaluation
consultancy – Strategic Research and Insight (SRI). They held 42 focus group
discussions with 362 learners who were studying for 23 different Level 1, 2 or 3
qualifications from a range of awarding bodies.
38. T he focus groups were conducted in eight schools, eight further education colleges
and seven work-based learning settings between October 2018 and March 2019.
The sample consisted of learners from across the qualifications of interest,
different setting types, a range of geographical locations and English-medium,
Welsh-medium and bilingual schools.
39. W
 e have published the executive summary alongside this Review27, which contains
further details about this work.
Online questionnaire
40. To supplement the information gathered through our learner and stakeholder
engagement, and to give anyone who had not already participated the opportunity
to do so, we developed an online questionnaire.
41. The questionnaire consisted of qualifying questions to determine the demographic
of each respondent followed by a series of closed, Likert scale questions, that
focussed on the aims of the Review. Each closed question was accompanied by
an open-ended question that enabled the respondent to explain their responses.
The questions were adapted for each target audience group; learners, learning
providers, employers or other interested parties.
42. The online questionnaire was hosted and analysed by SRI and was open for six
weeks between January and February 2020. We received 137 responses, the
majority of which came from learning providers.

26
27

Throughout the report we refer to both as employees who had recently completed an apprenticeship.
 detailed methodology, including the lines of enquiry and approach to analysis, is in the full report, which is available from
A
Qualifications Wales on request.
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Technical review
43. We recruited a team of 12 subject, industry and assessment professionals to
conduct a technical review of qualifications in the sector. We selected 21 of the
most highly certificated level 1, 2 and 3 qualifications28 within secondary school,
further education and work-based learning settings in Wales for review (a full list
of the qualifications reviewed is included in Appendix 1).
44. In March 2019, we asked the five relevant awarding bodies to provide copies
of the most current qualification specifications, sample assessment materials
(SAMs), standardised assessments, guidance documentation and three examples
of learner work for each of the 21 selected qualifications.
45. The technical review team attended a half-day induction in April 2019 to prepare
for the technical review. They then reviewed qualification specifications, SAMs
and quality-assurance documentation during four days of remote working, before
reviewing learners’ assessed work over a three-day period at the Qualifications
Wales offices in June 2019. Reviewers also attended a half-day workshop later
in June 2019 to share and compare their findings with other reviewers and the
Review Team. Each reviewer submitted a summative report for each qualification
they reviewed, outlining their conclusions relating to the currency of qualification
content, the appropriateness of assessment methodologies and the robustness of
quality-assurance processes.
International comparison study
46. W
 e commissioned Semta International (now known as Enginuity) to complete an
international comparison study exploring how other countries structure, deliver
and assess qualifications in the sector. The purpose was to identify practices that
could be considered for Wales.
47. T he countries included in the study were Canada (Alberta), Finland, India,
Oman and The Netherlands. These countries were selected so that the study
included perspectives from a range of continents, socio-economic backgrounds
and education systems. The availability of information in English was also a
consideration.
48. S
 emta International (Enguinity) gathered data for the report through a
combination of 15 semi-structured telephone interviews with key stakeholders in
each country and a desk-based review of publicly available documents outlining
national economies, education systems and qualification models relevant to the
sector.
49. You can read a detailed methodology, including an outline of the lines of enquiry,
in the full report published alongside this Review29.

Based on 2016-17 Pupil Level Annual School Census (PLASC) and Lifelong Learning Wales Record (LLWR) data. 21 qualifications
due to split of WJEC Eduqas GCE Advanced and GCE Advanced Subsidiary in Electronics. IMI Light Vehicle qualifications opted
for over similar qualifications offered by City & Guilds to provide suitable representation of awarding bodies. Two energy
related qualifications were included to ensure coverage of the Engineering, Advanced Manufacturing and Energy sector.
29
The full report can be found at: Semta International Comparative Study
28
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Methodological considerations
50. Although it was not possible to engage with everyone, by conducting multiple
strands of engagement, we are confident that we have been able to secure a
sample that has represented the overall views of the sector. As with previous
reviews, it has been encouraging that there has been a high level of consistency
between the findings emerging from the different workstreams.
51. Despite the high level of consistency between different workstream findings, we
are aware that we could have introduced some personal or organisational bias
into the process of interpreting the data. To counter this, we held six stakeholder
panel meetings (three with each panel) and met with a number of key stakeholders
from the stakeholder reference panels separately towards the latter stages of
the Review. In these meetings, we tested lines of inquiry, emerging findings,
and potential solutions. We also engaged with key awarding bodies in the sector
and the Further Education Heads of Engineering group on emerging findings and
potential solutions. We were encouraged that this programme of engagement
elicited strong recognition of the issues we had identified and clear support for our
proposed actions.
52. Our engagement with learners and other stakeholders, and the responses to
our online questionnaire, provide us with useful insight into the opinions and
perceptions of those involved. Whilst we aim, in this report, to accurately present
the opinions expressed at the time, we are unable to validate or evaluate the
accuracy of those opinions in all instances. Although we have sought to understand
the views through discussion with sector experts and considered the findings in
relation to the technical review, it is possible that some of the opinions expressed
may reflect inaccuracies or partial understanding of the facts on the part of the
participants.
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The findings
In Chapters 4 to 9, we outline the findings of the Review relating to:
• Chapter 4: The overall qualification offer
• Chapter 5: The content and currency of qualifications
• Chapter 6: Assessment
• Chapter 7: The wider qualifications system
• Chapter 8: The international comparison study

Chapter 4: The overall qualification offer
In this chapter, we report on findings which relate to the range of qualifications
available in the sector, including:
• the overall range of qualifications, including any gaps in the range of qualifications
available in the sector;
• the availability of Welsh-medium qualifications;
• the value of apprenticeships;
• employers’ requirements for skills and qualifications;
• progression routes;
• the appropriateness of the Level 2 NVQ Diploma in Performing Engineering
Operations for learners under 16; and
• the inclusiveness of engineering qualifications offered in secondary schools.
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Overall range of qualifications
53. When discussing the overall qualification offer with stakeholders, there were
mixed views about the range of qualifications available in the sector. The majority
of further education colleges and work-based learning providers told us that they
are satisfied with the range of qualifications available. They reported that the
current range of qualifications allows flexibility to select qualifications, and units
within qualifications, to meet the needs of learners and employers. Similarly,
secondary schools – most of which offer a narrower range of qualifications than
further education colleges and work-based learning providers – told us that there
is a suitable choice of qualifications to meet the needs of their learners.
“It’s the mix that gives us flexibility to move students around to meet their needs,
their aspirations and the needs of employers. So I think the range and mix is good.”
Lecturer in further education college
“Gaps wise, no not really. There’s pretty much a pathway for more or less everything
we need.”
Tutor in work-based learning provider
54. Throughout the Review, we were consistently told by further education colleges
and work-based learning providers how important it is that the range of
qualifications is flexible to meet the needs of industry and local employers. We
were told that it is important to have a range of qualifications, an appropriate
choice of units within those qualifications and the flexibility within the units to
tailor the content to the needs of local industry and universities.
“It’s key that the qualifications are flexible, it really is key… so that we can tailor the
qualifications to suit the needs of industry, suit the needs of universities.”
Lecturer in further education college
55. H
 owever, a few further education colleges told us that the number of qualifications
available in the sector can make it challenging to explain the options to learners
and parents.
“I think the number of engineering qualifications is vast…and it is a challenge to keep
on top of it.”
Lecturer in further education college
56. Despite this, there was an acknowledgement from several learning providers that
an element of complexity is necessary in the sector given the range of subjects,
occupational roles and employers.
“It’s so complicated, there are so many options and we struggle enough trying to
find our way through… but I don’t necessarily think it needs simplifying in the sense
that we need that variety… because we have to react to demands… We do need those
options there because companies do want quite specific things which we can do at the
moment and that’s great.”
Lecturer in further education college
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57. Learning providers told us that they work with different awarding bodies
depending on the subject. Most further education colleges and work-based
learning providers reported working with a combination of City & Guilds, EAL,
the Institute of the Motor Industry (IMI) and Pearson. We were told by several
learning providers that this arrangement continues to work well in the sector as
the awarding bodies, and the qualifications they offer, have different strengths
and weaknesses. They told us that having a choice of awarding body offers
flexibility when selecting qualifications in different subjects. This enables them
to select qualifications for each of the subjects that they offer and to meet the
needs of the employers that they work with. This was particularly the case for
large further education colleges and work-based learning providers who offer a
range of qualifications in different subject areas and who work with a wide range
of employers, from large multinational companies to very small independent
businesses. Meanwhile most secondary schools reported that they work with only
one awarding body in the sector, usually EAL, Pearson or WJEC.
Gaps
58. W
 hen we asked learning providers if there were any gaps in the range of
available qualifications, a few learning providers expressed a desire for greater
choice in specific subjects. For example, one further education college told us
that they would benefit from a greater choice of rail qualifications, two further
education colleges and one work-based learning provider expressed demand for a
qualification in mechatronics, and another further education college expressed a
desire for a greater choice of qualifications in renewable energy.
“Unfortunately, the rail qualifications available are pretty limited. And those that are
[available], many of them are quite small in size… so that’s an area I think that needs
further development.”
Lecturer in further education college
“The one qualification that seems to be missing, and the employers are asking more
and more about is more of a mechatronics, so it’s a hybrid type engineering course,
it’s a mix of electrical and mechanical skills that we used to run many years ago and
seems to have disappeared.”
Lecturer in further education college
“Something we’re looking at the moment which I’m struggling to find a suitable
qualification, is in the energy qualifications… there’s no real and dedicated
qualification that we’re able to access at the moment.”
Lecturer in further education college
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59. There was also a desire from a further education college and an employer for a
specific qualification for the semiconductor industry.
“There is still a gap which we’re looking to address… it’s a Level 4 HNC, HND in our
particular arena, in the semiconductor arena.”
Employer
“… we’re working with at the moment the compound semiconductor cluster, it’s
developing in south Wales, and we are building a general engineering programme, so
it’s a mix of electro and mechanical, but things like photonics and things like semiconductor processes and semiconductor manufacturing and there’s nothing in the
market at the moment in terms of awarding bodies to meet that.”
Lecturer in further education college
60. However, when we spoke with the employer later in the Review, they told us
that they had overcome this issue by working with awarding bodies and a
further education college to develop suitable qualifications to meet the needs of
semiconductor businesses. They were complimentary of the support that they had
been given by awarding bodies and the college to begin developing qualifications
to meet the needs of the compound semiconductor cluster in south Wales.
61. All other gaps identified by stakeholders were gaps in the content of qualifications,
which we discuss in Chapter 5, rather than gaps in the availability of qualifications.
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Availability of Welsh-medium qualifications
62. Most further education colleges and work-based learning providers told us that
they offer learners the opportunity to complete qualifications through the medium
of Welsh. However, they also told us that there is relatively low uptake of learners
choosing to undertake their qualifications through the medium of Welsh. A few
reasons were cited for this, including the view that English is the primary language
used in engineering and the view that the technical language used in engineering
can be challenging to understand in Welsh. We were also told by a few further
education colleges and work-based learning providers that they do not have staff
who could teach through the medium of Welsh.
“The first language of engineering is English, and if you work with companies when
they’re using technical language for engineering, it’s always English.”
Lecturer in further education college
“They would be taught in English because we just haven’t got the staff who would be
able to deliver in Welsh.”
Lecturer in further education college
63. All college and work-based learners we spoke with told us that they had been
offered the opportunity to complete parts of their qualifications in Welsh, and we
spoke to some learners who had undertaken their qualifications either entirely
or partly through the medium of Welsh. Most of the school and college-based
learners who completed their qualifications entirely in Welsh told us that they
had benefited from learning some technical terms in English to prepare them for
workplaces which are not exclusively Welsh-speaking. Others told us that they had
benefited from lecturers who were able to support them in both Welsh and English.
64. However, we were told by some Welsh-speaking learners that, although they
appreciated being offered the opportunity to learn in Welsh, they had chosen
to learn in English. The reasons for this included the perceived challenge of
understanding the technical terminology in Welsh, the desire to learn alongside
their peers who did not speak Welsh, and the view that English is the main
language used in most workplaces.
“I was offered to take the course in Welsh but… decided to do it in English like
everybody else. It’s nice to be offered the opportunity because I understand some
words better in Welsh than in English.”
Level 2 learner in further education
“We would prefer to learn in English as they don’t speak Welsh where we work, and
generally everything is in English...”
Level 2 learner in further education
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65. Secondary schools who have offered engineering qualifications through
the medium of Welsh for several years were concerned that the newer BTEC
qualifications in the sector (introduced in 2016) are not available through the
medium of Welsh. We were told that the legacy qualifications were available
in Welsh, primarily because centres were able to design and develop their own
assessments, but because the external assessments included in the newer BTEC
qualifications are set by the awarding body, they are not available in Welsh. This
was raised as a significant concern for the Level 3 BTEC engineering qualifications,
as there is not another suitable Level 3 qualification in the sector that is available
through the medium of Welsh.
“…the reason we are going to have to be finishing the qualification [Level 3 BTEC
Engineering] within the school is, we cannot translate the exams.”
Teacher in secondary school
66. We presented this finding to Pearson, which offers BTEC qualifications in Wales. In
response to this finding, they have applied and been awarded grant funding, from
Qualifications Wales, to translate the materials for a range of new qualifications,
including their new Advanced Manufacturing Engineering qualifications, into
Welsh. Pearson have also confirmed that they will endeavour to ensure all new
engineering and advanced manufacturing qualifications that are made available
for delivery in Wales, are available in Welsh. Their response to this finding is
included in Chapter 9.
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Value of apprenticeships
67. Almost all of the employers interviewed told us that they currently employ
apprentices. The majority of them told us that they value the apprenticeship
programme, the provision provided by further education colleges and workbased learning providers, and the qualifications within the learning programmes
that they offer. We were told by employers that they consider the apprenticeship
programme in Wales to be a key part of their strategy for recruiting and training
staff to meet the needs of their business. Most employers reported a regular,
usually annual, intake of apprentices with some reporting that they had seen, and
welcomed, an increase in the number of apprenticeship applications they received
from older people who are changing their career. The majority of larger employers
reported a very high application rate for apprenticeship positions, often hundreds
of applicants for each apprenticeship position, particularly in the larger aerospace
and automotive organisations.
“The business is growing, we’ve currently got 30+ apprenticeships at this moment in
time, and we’re currently advertising for another 24 or 25 apprenticeships. We are
growing year on year.”
Employer
“We currently take on about 170 apprentices per year, the last two years we’ve gone
from 40 to 170… We probably have just over 2000 applications a year.”
Employer
68. H
 owever, we were told by a few employers – primarily smaller employers – that
recruiting apprentices can be challenging. They told us that they often struggle
to recruit suitable apprentices, citing the challenges of competing with larger
employers. They also told us that it can be frustrating when they recruit and train
apprentices, who then decide to leave to join larger companies.
“Well, I personally was looking for an apprentice before [name of apprentice] came
along, I put the word out to ex-engineers… not a lot [of young people] wanted to know
if I’m perfectly honest.”
Employer
“We’ve got seven or eight trained engineers working in the Formula 1 teams, which is
good for the individual, but a bit annoying for the company who spends half a million
pound a year training people and then other companies much larger come along and
poach some of our better talent.”
Employer
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Employer requirements for skills and qualifications
69. Almost all employers that we interviewed told us that the qualifications of
applicants are a key consideration during the recruitment process. Most employers
told us that they consider qualifications to be an important way of differentiating
between applicants and providing a reliable indication of general ability. The
majority of employers told us that they require applicants for apprenticeship
positions to have five GCSEs at grade C or above. For some of the more in-demand
apprenticeship programmes, employers reported that they increasingly want
applicants to have a grade B in GCSE English and mathematics. Some employers
reported that they accept fewer than five GCSEs, provided that applicants have
achieved a grade C or above in English, mathematics and science.
“When I advertise the roles, so obviously we’re looking for a minimum of five GCSEs
grade A to C, but we specifically want a science, preferably physics. We ask for a B in
maths. And we want English language because of the communication.”
Employer
“There is a balance, normally with our apprenticeships, we have five GCSEs and then
we expect a bit of team working… and then you need some basic IT skills.”
Employer
70. Despite almost all employers that we interviewed using qualifications as a key
criterion when recruiting apprentices and staff, we were told by the majority
of employers that behaviours were most valued. Most employers stressed the
importance of positive behaviours, such as punctuality, motivation, resilience,
enthusiasm, and a positive attitude.
“I’d say behaviours are really important. We can teach somebody how to use a
screwdriver if they’ve never used one. We can teach them how to use a spanner. You
can’t necessarily teach someone to be enthusiastic.”
Employer
“Yeah, well fundamentally for some jobs yes, we need qualifications, mandatory.
However, by and large we’re looking for attitudes and approaches to work.”
Employer
71. W
 e were also told by employers that it is important that young people have an
interest in the subject and that this is a key criterion during the recruitment
process.
“So I think the key point is, to understand… is for the candidate to demonstrate why
they have an interest in engineering.”
Employer
“I think it starts with an interest in the engineering sector. They need to be interested
and actually think it’s great.”
Employer
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Progression routes
72. Learners gave a range of reasons for choosing to study qualifications in the sector.
The most common response from learners was that they had an interest in the
sector and, as a result, wanted to pursue a career in it. Many learners said that
another reason for choosing qualifications in the sector was because they believed
that there was a demand for qualified people within it and that their qualification
would lead them to a well-paid job. Other reasons given by learners included an
interest in practical work, that their parents and friends had encouraged them to
study the subject, or that the qualification was part of the apprenticeship that they
had chosen to study.
“I want to be an engineer when I’m older, and I thought that by taking this course it
would set me up for a career in engineering.”
Level 1/2 learner in secondary school
“I spoke to a lot of people and they said that engineering is a good route to go
down. I did a load of research into it then and saw that there are a load of jobs for
engineering.”
Level 3 learner in further education
73. Most learners studying at levels one and two told us that they intended to progress
to further study in the subject. Most school-based learners said that their next step
would either be staying at school and studying for A levels or moving to college
after they finish their GCSEs. College-based learners told us that they planned to
move onto the next level of their qualification (either Level 2 or Level 3), either as
part of a full-time college programme or an apprenticeship.
“I’m going to do a college course – possibly electrical, plumbing or something to do
with cars.”
Level 1/2 learner in secondary school
“I’ll be looking to do Level 3 and then hopefully an apprenticeship.”
Level 2 learner in further education

31
CONTENTS

74. Most learners studying a level three qualification in further education told us that
they hoped that they would get a job or progress to an apprenticeship. Some level
three learners told us that they were contemplating further study but only if it was
necessary for them to secure a job. Understandably, apprentices hoped that their
next step would be securing a full-time job at the place of their apprenticeship.
Many apprentices were confident that they would be offered a full-time role at the
end of their apprenticeship.
“The most realistic thing to do is to look for an apprenticeship.”
Level 3 learner in further education
“It’s very rare that an employer won’t take you on after completing an apprenticeship
with them.”
Level 2 learner in work-based learning
75. The majority of stakeholders told us that qualifications available in the sector
prepared learners to progress to further study, higher education, apprenticeships
and/or employment. Apprenticeships – which we discussed earlier in this
chapter – are considered to be a very effective programme to prepare learners
for employment. We were told by most employers that they aim to employ their
apprentices at the end of their apprenticeship programme. This view was also
shared by learners who told us that they consider apprenticeships to be an
effective way of progressing to employment.
“We do tend to give our word really that there will be a job for them and we never,
ever get rid of apprentices at the end of their scheme so whether there is a job or not
they will stay with us.”
Employer
“We tend to take all of our apprentices on. We don’t interview them because we’ve
grown our own really, we’ve instilled in them the culture and the beliefs and the skills
that we believe they need to succeed in our business.”
Employer
76. T he Welsh Government’s Enhanced Engineering Programme30, which funds
additional learning to meet employers’ specific needs, was identified by
further education colleges and employers as a very effective programme that
supports learners in progressing to an apprenticeship. We were told that the
Enhanced Engineering Programme, which includes the Level 2 NVQ in Performing
Engineering Operations and a specialist level three qualification, supports learners
to develop a broad range of knowledge and practical engineering skills. We
were also told by some employers that they recruit apprentices directly from the
Enhanced Engineering Programmes in further education.
“Our Enhanced Engineering Programme is the best programme that will fit to that
workplace transition and apprenticeship framework. It’s the gold standard, it’s what
the students like, it’s what the employers like, employers recruit from it because they
know what they’re going to get.”
Lecturer in further education college

30

Welsh Government. 2019. Programmes directory 2019/20.
Available at: https://gov.wales/sites/default/files/publications/2019-04/programmes-directory-2019-20-background-notesand-information.pdf
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“Enhanced Engineering Programme… It was fantastically successful. Right product,
right time... and I think it’s probably put about eight thousand young people into
manufacturing. Brilliant.”
Employer
77. The majority of higher education institutions told us that both A levels and
vocational qualifications enable learners to progress to higher education. We
were told that learners progressing from A levels often have a stronger academic
background whilst those progressing from vocational qualifications tend to
have better practical skills and are better able to solve problems and learn
independently.
“If you take typical A level entrants, they will have pretty good mathematical and
subject knowledge, their abilities in terms of practical work, problem-solving,
independent learning will be less good. And you can pretty much switch that around
for the BTEC type entrants.”
Lecturer in higher education
“I would say they [vocational learners] are entirely on par with someone who’s done
maths and physics.”
Lecturer in higher education
78. We were told by a few higher education institutions that they perceived learners
who had followed a vocational route to be better prepared to progress to higher
education than those who had followed an A level route. Higher education
institutions told us that those who had progressed from a vocational route often
have stronger practical skills, an understanding of the subject and better technical
knowledge of the subject.
“Transferable skills, problem-solving and critical thinking, that’s a huge problem. I
don’t think a particular GCSE and A level really encourages that properly… BTEC is
better for that. I think they are a bit more practical.”
Lecturer in higher education
“… they [vocational learners] are far more able because they have got the experience
to absorb that quicker than an A Level student who has got a good theoretical
background [but] finds it much more difficult to understand what this means in terms
of industry.”
Lecturer in higher education
79. However, a couple of higher education institutions expressed the view that some
learners who had followed a vocational route can struggle when they progress to
higher education. The main reason suggested for this was the view that vocational
qualifications include less mathematical content and some learners can struggle
with the high-level mathematics that is included in many engineering degree
programmes.
“… there’s sometimes a disparity between… somebody who’s done A levels or perhaps
then a Level 3 BTEC. We feel as though there is a disparity in that students aren’t
imagining how rigorous and mathematical the programme’s going to be.”
Lecturer in higher education
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80. Despite this, it was acknowledged that some learners progressing with an A level
in mathematics also struggle with the mathematical content in engineering degree
programmes. As a result, most higher education institutions told us that the focus
of the first year of degree programmes is on developing learners’ mathematical
knowledge to prepare them to progress to the second year of degree programmes.
“It’s always maths. Even students who come in with A level maths seem to struggle
with maths. The first year… all we teach is Maths… we find the students really
struggle with applying the maths to problems.”
Lecturer in higher education
Appropriateness of the Level 2 NVQ Diploma in Performing Engineering
Operations for learners under 16
81. The Level 2 NVQ Diploma in Performing Engineering Operations (Level 2 PEO) is
considered an introductory, competence-based qualification. It is offered by two
awarding bodies in Wales and is predominantly taken by further education and
apprenticeship learners. There was strong support from further education colleges
and work-based learning providers for the qualification. The units within the
Level 2 PEO qualification feature in qualifications used on many apprenticeship
programmes and the qualification as a whole is included in the Enhanced
Engineering Programme in further education. We were told that the Level 2 PEO
includes a range of units that enables further education colleges and work-based
learning providers to select units to meet the needs of employers. We were told
that it enables learners to develop a broad foundation of practical engineering
skills that are necessary to work safely in an engineering environment.
“I think the best qualification we have is the PEO Level 2. They have so many units in
there and we cover most…it offers great flexibility.”
Lecturer in further education college
“If you don’t do a PEO [Level 2] then you’re struggling to be an engineer for the rest of
your life.”
Tutor in work-based learning provider
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82. While one of the two awarding bodies offering the qualification categorises it as a
CVET (Continuing Vocational Education and Training) qualification suitable only for
those over the age of 16, the other awarding body categorises it as an IVET (Initial
Vocational Education and Training) qualification and suitable for learners under
the age of 16. There were 342 certifications for the Level 2 PEO issued to learners
under the age of 16, across 15 maintained schools in Wales in 2018-1931, a figure
that has increased over the last five years. Throughout our engagement, concerns
were raised by further education colleges and work-based learning providers
about the appropriateness of the Level 2 PEO being offered to learners under the
age of 16. Similar concerns were raised by employers, who told us that they had
concerns about competence-based qualifications, such as the Level 2 PEO, being
offered to learners under the age of 16.
“…there’s a disconnect, a big disconnect between what is appropriate for schools and
what is appropriate for industry. There’s no argument there is a big disconnect there.
It’s like as if you’re taking the qualification [which has] the companies’ respect, and
you’re pushing it down to people 14, 15 years old, so when they get to 16…it’s crazy.
I remember… they were offering pupils to come in and do the PEO Level 2 by the time
they were 16, so my point to them was what company’s going to put them on a Level
3 when they are 16 years old, you’re wasting your time. Because companies will just
put them on to do it again, just ridiculous, absolutely ridiculous.”
Tutor in work-based learning provider
83. W
 e were told by further education colleges and work-based learning providers
that there is a noticeable difference in skills and competence between learners
who have undertaken the Level 2 PEO in a secondary school and those who have
completed it in a further education or work-based learning environment. We were
told that learners who have completed the Level 2 PEO in secondary school often
have to repeat the qualification in further education or work-based learning, as
they have not developed the necessary practical skills and competence that would
be expected from someone who has completed the qualification. Further education
colleges and work-based learning providers told us that it is challenging to explain
to learners and parents that they needed to repeat the qualification.
“…when they go to an employer and say right, I’ve got a PEO [Level 2] and they are
meaning very different things, when you look at the jobs they’ve done and the types
of tasks they’ve completed. So, it is an interesting one, that’s been batted about quite
a lot over the years. I’m surprised it’s still the same qualification because we almost
have to do the practical units again [in college] … I’d be tempted to call it something
else though because it confuses employers, when they look, oh, they’ve got a PEO,
that’s good. I know what a PEO is like when they come to college and it’s not.”
Lecturer in further education college
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84. We interviewed a few secondary schools who offer the Level 2 PEO qualification
to learners under 16 and they told us that they value the practical aspects of
qualifications such as the Level 2 PEO. We were told that the primary reasons
for them offering the Level 2 PEO is because the qualification is largely practical
and engaging for learners. We were also told that the qualification is primarily
offered to low-ability learners in secondary schools because it does not include an
examination.
“I believe that it’s one of the skills that industry wants is people that can actually
make things and have got good practical skills and I think that’s what the NVQ [PEO]
offers over some of the other qualifications.”
Teacher in secondary school
“…with the bottom-band pupils we’re trying to find more alternative provision
for those. So, the [PEO] qualification doesn’t have an exam. It’s all portfolio and
practical work, the portfolio work is all technical, just like they would be doing an
apprenticeship. So, it’s health and safety, record sheets, risk assessments, identifying
tools and things like that, and making several jobs which is really good.”
Teacher in secondary school
85. However, secondary schools also acknowledged that learners who had completed
the Level 2 PEO in secondary schools are not as sufficiently prepared to progress
to further study in the subject as learners who completed the qualification in
another setting. They also told us that they select units within the Level 2 PEO that
can be offered with the limited resources they have available, such as computeraided design units, rather than units selected to meet the needs of employers or to
provide the most appropriate foundation in engineering.
“I know in [an FE college] I have an acquaintance who’s an engineering instructor
there and they maybe have 30 lathes, 30 milling machines, you know and they do
PEO level 2 down there but it’s a completely different qualification to what we do here
because they can just put the kids straight on the machines….there’s a bit of an issue
there because they’ll have done the Level 2 here and any number of schools in south
Wales, and if they go there they’ll be put through that Level 2 again.”
Teacher in secondary school
Inclusiveness of engineering qualifications offered in secondary schools
86. When we interviewed secondary schools offering engineering qualifications,
we were told that despite there being a range of qualifications available such
as the WJEC Level 1/2 Award in Engineering, and a series of Pearson BTEC Level
1/2 qualifications, they are not offered to, or do not attract, learners with a
range of abilities. We were told by almost all secondary schools that engineering
qualifications are mainly taken by learners who perform less well in academic
subjects and tend not to attract, or be offered to, more academically able
learners – the types of learners that employers told us are in demand. A variety
of reasons were cited for this, including the perception of teachers and school
senior management that engineering is a practical subject suited to less academic
learners, the limited inclusion of examinations in many engineering qualifications
and the behaviours of secondary schools to guide less academically able learners
towards vocational subjects.
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“They keep pushing kids whose targets are not even up to GCSE and they say, we’ll
put a TA [teaching assistant] in with them, but the TA doesn’t understand engineering
either… they keep pushing low-ability pupils.”
Teacher in secondary school
“There are engineering courses available, but schools are generally failing to target
the correct pupils to courses. There is still a perception that lower-ability students
should do engineering, with higher-ability science and maths students being guided
down a more academic route.”
Teacher in secondary school
87. However, secondary schools acknowledged the benefits, and importance, of a
practically focussed engineering qualification being available for learners in
secondary schools. We were told that practical engineering qualifications are
engaging for learners and reflect the practical nature of industry. We were also told
that practical qualifications are better suited for less academically able learners.
“I do feel there’s a gap for middle, and lower-band pupils, who may not be going on to
university [and] looking for hands-on, skill-based qualifications.”
Teacher in secondary school
“… the pupils who tend to take engineering need that hands-on thing, because they’re
not the academic type of people, so that’s why they come to us. And it’s the hand skills
that you need to nurture for engineering qualifications at this stage.”
Teacher in secondary school
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88. O
 ne of the reasons given for secondary schools not offering engineering
qualifications to, or the subject not attracting, learners with a range of abilities
was that the engineering qualifications offered in secondary schools in Wales
are not GCSEs. A similar view was shared by a few employers who told us that
engineering qualifications offered in secondary schools are not considered on a
par with GCSE qualifications.
“… the question I get every year is... Well, it’s not a GCSE, because it’s level one and
two… the years before this has kind of deterred the higher-end [learners].”
Teacher in secondary school
“… my youngest son loves engineering, so he chose engineering at GCSE stage, but
I don’t think there was actually a GCSE in it. It was an NVQ or something like that.
Anyway, whatever it is, it is not a GCSE and there are a number of issues with that
because first of all there is the perception of the parents that say you don’t want to
do that because it’s not a GCSE, therefore it won’t get recognised to get to A levels or
university.”
Employer
89. As a result, there was a desire from some secondary schools for a GCSE in
engineering and manufacturing to be made available as it could raise the profile
of the subject in secondary schools and encourage them to offer the subject to a
wider range of learners.
“We would go down a GCSE vocational route, if the balance was better without a
shadow of a doubt. And I think that way the school then would give me those highertier children.”
Teacher in secondary school
“I would love to go down the GCSE proper route, because we have delivered it in the
past and it gives them more of a variety of looking at the engineering fields.”
Teacher in secondary school
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Chapter 5: The content and currency of qualifications
In this chapter, we outline the findings of the Review which relate to the content
and currency of qualifications in the sector, including:
• currency of qualification content;
• Pearson BTEC qualifications;
• light vehicle qualifications;
• relevance of qualification content; and
• the preference for practical.
90. For qualifications to be effective, the subject matter that is assessed must be
current and awarding bodies must take all reasonable steps to ensure that the
content of their qualifications remains so. Across our stakeholder interviews,
learner engagement, online questionnaire and technical review, we received a
significant amount of feedback about the content and currency of qualifications in
the sector. This feedback is explored throughout this chapter.
Currency of qualification content
91. When we interviewed stakeholders, we received mixed views about the currency
of qualification content. Several learning providers told us that, on the whole, the
content of qualifications across the sector is up to date.
“I believe that the qualifications are up to date, they are offering what is needed out
in the industry.”							
Lecturer in further education college
“I think if you look at the actual qualifications, they are good…they follow industry
quite closely.”
Tutor in work-based learning provider
92. However, many reported concerns about the currency of qualifications. This was
also raised as a concern by employers. We were told that some qualifications do
not reflect the current technology and practices that are used in industry.
“Some of the qualifications are dated, they’ve been around for quite some time, so
there’s a refresh due and an update due on some of them.”
Lecturer in further education college
“The course that we’re doing, needs modernising, there are aspects of the
examination that is perhaps, how can I say, a little bit old-school.”		
Teacher in secondary school
“I think there’s a level of outdatedness in them, I do, if I’m honest.”		
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Employer

93. As part of our technical review, we also identified that several qualifications either
featured outdated content or did not include sufficiently up-to-date content. For
some qualifications, the specification and other supporting materials had not been
updated or reviewed for several years. Reviewers highlighted specific examples
of outdated content, such as some qualifications including limited reference to
modern technology such as robotics or 3D printing. We also identified that light
vehicle maintenance and repair qualifications at level two and three did not
include modern technology that is commonplace on most new cars. We discuss
this later in this chapter.
94. Examples given of outdated content included the legacy BTEC qualifications in
the sector (due to be discontinued in 2020) and the light vehicle maintenance
and repair qualifications offered by City & Guilds and the IMI (which we discuss
in paragraphs 97 to 101 below). Learning providers also identified other aspects
of content such as artificial intelligence, robotics and automation, and modern
materials such as graphene, titanium and composites that are included in very few
qualifications despite being widely used in industry.
“Some modules are not bad, pretty much up to date and current. Others are woefully
lacking… They also need to include other materials, and even an appreciation of
certain modern and nano technology… I don’t think we even touch on titanium, let
alone composites.”
Lecturer in further education college
“The one that sticks out to me that I don’t think is covered enough because it’s very
difficult to keep up to date with it, is artificial intelligence and robotics.”		
Lecturer in further education college
95. One of the reasons cited by stakeholders for content becoming outdated, is that
technology develops very quickly in the sector, and it can be very challenging
for qualifications to keep up with the fast pace of change. We were also told that
the time it takes to develop qualifications can often mean that the content of
some qualifications can become quickly outdated. These views were supported
by the findings of our technical review which identified content within some
qualifications that had become outdated.
“Most of the time about three or four years behind, purely because the industry moves
so quickly. And by the time you go through the verification process and actually
making sure it’s all fit for purpose, it’s already out of date.”
Lecturer in further education college
							
“I think across the board the big problem we get is technology is moving so fast – the
curriculum can’t keep up with it.”
Lecturer in further education college
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96. Despite the rapid developments in technology, we were told that some
qualifications, such as the PEO qualifications, that have been around for a long
time, remain up-to-date as the fundamental principles of engineering remain
unchanged.
“I think some of the qualifications like PEOs, I mean, they’ve been around forever
but the fundamentals of engineering actually haven’t really changed. So even though
they’re old hat to some, they’re still quite valid, I think. But it’s the higher end stuff,
you know, where technology changes so quickly, you know, it’s difficult to keep up
to date.”
Lecturer in further education college
“The core competencies and knowledge requirements of engineering remain the
same. However, with the development of new manufacturing technologies and the
integration of computer systems into industrial applications some amendments to
traditional curriculum are required. Areas such as industry 4.0 the use of renewable
energy will be more important.”
Lecturer in further education college
Pearson BTEC qualifications
97. During the period of the data collection for this Review, centres in Wales could
offer the legacy BTEC qualifications that were introduced in 2010 (due to be
discontinued in 2020) or the newer BTEC qualifications that were introduced in
2016. The newer BTEC qualifications include external assessments (examinations)
that were not included in the legacy qualifications. Many learning providers shared
with us their views about the currency of BTEC qualifications, in particular the
legacy BTEC qualifications. Although there was strong overall support for BTEC
qualifications which stakeholders told us are a respected and familiar brand, the
majority of learning providers who spoke about BTEC qualifications acknowledged
that the legacy 2010 versions of the BTEC qualifications had become dated and
needed updating.
“You know, they [legacy BTEC qualifications] do need to be replaced because things
have changed so much in the last eight years…. I think there’s an awful lot that I don’t
think is in there that should be in there.”
Lecturer in further education college
“I think it’s fair to say out of all the qualifications we deliver BTEC [legacy version] is
getting a bit tired now.”
Lecturer in further education college
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98. Secondary schools and further education colleges who were offering the newer
BTEC qualifications reported that the content of these qualifications is up to date.
We were told that the qualifications include up to date content that is relevant to
industry.
“I think they [BTEC Engineering qualifications] are very up to date... I think on the
engineering side the aspects that cover some of the new technology and smart materials.”
Teacher in secondary school
“It’s up to date [Level 2 BTEC in Engineering] … it looks at the modern material
processes and modern manufacturing processes… it’s definitely up to date, there’s no
doubt about that.”
Teacher in secondary school
99. However, we were also told by a few further education colleges that the
newer BTEC engineering qualifications were more academic than the legacy
qualifications. A few learning providers told us that, for this reason, they were
considering offering alternative qualifications available with other awarding
bodies, rather than offering the newer BTEC qualifications, when the legacy
versions are discontinued later this year. These comments often focussed on the
introduction of an external examination in the newer qualifications (which we
discuss in Chapter 6).
“We won’t be moving to the new [BTEC] national, that’s become very academic... it
seems to be focusing more at university progression and it doesn’t support the more
vocational development that we’re looking for.”
Lecturer in further education college
“…it [BTEC] seems to have moved more towards an academic standpoint, it’s aligning
a bit more closely to A-Level… because it’s moved to an exam.”
Lecturer in further education college
Light vehicle maintenance and repair qualifications
100. T he qualifications that we were told were in most need of updating were
light vehicle maintenance and repair qualifications. We were told that these
qualifications, that have been in existence since 2010, do not reflect the
technology that is included in many modern vehicles. We were given examples
of modern technology, such as electric or hybrid vehicles, that have little
or no reference in the content of the qualifications. Although stakeholders
acknowledged that the technology that is referenced in the current qualifications
still exists in older cars and, therefore, is still relevant to some learners and
employers, there was a strong view that these qualifications need to be updated
to include the technology used in the modern automotive industry.
“In motor vehicle, I think they’re way out of date… the level two, level three
qualifications have been about for about nine years… they don’t really reflect
the massive changes that have gone on with electric vehicles and electronic
technology.”
Lecturer in further education college
“The Level 2 [light vehicle maintenance and repair] qualification they offer is really
outdated… It’s not up to date with current industry trends.”
Lecturer in further education college
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101. This was supported by the findings of our technical review. We found that the
content of the IMI Light Vehicle Maintenance and Repair qualifications at levels
two and three included very little reference to aspects of modern technology such
as hybrid and electric cars, start/stop, lane assist, automatic braking and rain
detecting windscreen wipers, all of which are commonplace in modern vehicles.
We also found that the health and safety legislation and automotive warning
signs referenced in these qualifications were outdated.
Relevance of qualification content
102. The majority of learning providers and learners told us that the content of most
qualifications is relevant to the subject and the industry. However, we were
told by a few further education colleges, employers and recent apprentices
that, while the content of the Level 3 NVQ Extended Diploma in Aeronautical
Engineering offered by City & Guilds and EAL is relevant to military aircraft, it is
less relevant to commercial aircraft. Employers and learning providers told us of
their frustrations that they have to adapt the qualification and the assessments
to fit commercial aircraft. We were told by one large aerospace company that the
primary reason they were keen to engage in this Review was in order to overcome
this specific issue.
“I think there’s an issue with NVQ [aeronautical] qualifications, that they link quite
heavily to the military rather than to commercial aircraft.”
Lecturer in further education college
“What isn’t working so well is the NVQ… the NVQ is very heavily biased towards
military aircraft… sometimes we have to sort of tweak things… And I know our team,
our engineers, the team leaders who are mentoring the apprentices, they feel that it
just wastes quite a bit of time… This is why I felt it was so important to be part of this
[sector review].”
Employer
“Yeah, one of the examples was weapon bay doors, but they don’t have them, so
you’d have to adjust it to the cargo doors.”
Employee who had recently completed an apprenticeship
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Preference for practical learning
103. Both learning providers and learners told us about the importance of practical
learning. Learners often told us that they preferred and are more engaged in
practical learning. A few learners also told us that they learn best when doing
practical work. We were told by one learning provider that attendance was
noticeably higher in practical lessons compared with theory lessons.
“If we really drill down and looked at our attendance across pure theory and
practical lessons, practical lessons are always higher, because they find it more
exciting.”
Lecturer in further education college
“I definitely enjoy the workshop element more. It’s just more fun and you’re getting
experience. I feel I learn better with the car in front of me because I can see what I’m
actually doing.”
Level 2 learner in further education
104. Although many learners reported that they prefer practical lessons, learners
completing some qualifications told us that they do very little practical learning.
They told us that most of their time was spent doing theory work in the
classroom. This finding was more pronounced for learners undertaking BTEC,
GCSE and A level qualifications.
“This year, it is all classroom-based…We don’t get any practical. It is just theory.”
Level 3 learner in work-based learning
“When we get a job and get asked a question, we’re not going to be referring back to
a book. We would be doing practical work…everything outside of the school will be
hands-on, but in here it’s all on paper.”
Level 2 learner in secondary school
105. Learners and learning providers suggested that there should be a greater focus
on practical content within some qualifications. They felt that, given that many
jobs in the sector are highly practical, qualifications should reflect the practical
nature of the sector. Learners also suggested that a greater focus on practical
work would better prepare them to progress to further study and/or employment.
“[Vocational qualifications] are good but could do with having more practical
elements so that learners can leave education being able to do things and not just
know about them.”
Teacher in secondary school
“If I was designing the course, I would definitely put more practical in it.”
Level 3 learner in further education
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Chapter 6: Assessment
In this chapter, we outline the findings of the Review in relation to assessment of
qualifications in the sector, including:
• over-assessment;
• manageability of assessment;
• over-reliance on written assessment;
• centre-devised assessments;
• examinations in the newer vocational and technical qualifications; and
• external quality assurance.
106. E
 ven where the content of qualifications is appropriate, a qualification will not
be effective unless it is appropriately assessed. When an awarding body awards
a qualification to a learner, it is indicating that the learner has been found to
have the appropriate level of knowledge, skills and understanding. Across our
stakeholder engagement and technical review, we received a significant amount
of feedback, including several concerns, about assessment. These concerns are
explored throughout this chapter.
Over-assessment
107. O
 ne consistent concern raised by learning providers was that the volume of
assessment included in qualifications often impacts on the time available for
high-quality teaching and learning. We were told that the amount of assessment
included in some qualifications results in more time being devoted to assessment
than to learning and teaching, limiting the time for learners to develop their
knowledge and practical skills.
“I think we over-assess. They seem to be doing assignment work only to meet the
criteria… and you sort of have less time for the learning bit. So we do something
and move on very quickly. We haven’t got time to really embed that knowledge and
consolidate what we do.”
Lecturer in further education college
“A lot of qualifications focus far too much on assessment and not enough on teaching
and delivery. The delivery staff are spending their time designing assessments rather
than designing good teaching.”
Lecturer in further education college
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108. W
 e were often told by learning providers that the amount of, and approach
to, assessment means that some qualifications are being over-assessed. They
suggested that assessing each assessment criterion individually often leads
learners to be assessed multiple times against similar criteria. We were also told
that some qualifications include very similar content across different units, which
leads centres to assess this content on numerous occasions. The example that
was cited several times was health and safety, which is often included in many
units of the same qualification. A similar view was shared by learners, who told
us that they were assessed multiple times on health and safety. Although some
learners acknowledged the need to cover health and safety, most felt that this
topic featured too heavily in their qualifications.
“A lot of units, the knowledge questions you see repeated many times. So, take
health and safety for instance, the students or the apprentice tends to be answering
similar things.”
Tutor in work-based learning provider
“I think there’s too much health and safety, there’s loads of it. That’s more or less
what we do. We have a unit on health and safety and there’s health and safety in
every unit as well.”
Level 3 learner in further education
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109. Our technical reviewers highlighted similar concerns during our technical review.
They identified examples of health and safety content being assessed on multiple
occasions. Reviewers felt that assessing health and safety at the beginning
of every unit (which was observed within some NVQ qualifications) was not
necessary, and several of the team suggested that a synoptic assessment of
health and safety procedures would be more appropriate.
Manageability of assessment
110. As a result of the approach to assessment discussed above, learning providers
told us that the number of assessments required for some qualifications can be
unmanageable for learners.
“… there could be eight to 10 assessments, over a 33-week period. That’s an
assessment every three weeks.”
Lecturer in further education college
“On the Level 1 (motor vehicle) qualification, you could end up with about 25 units…
we’re almost doing a unit and an assessment every single week.”
Lecturer in further education college
111. L earners across different settings also told us that the number of assessments
they were required to complete was challenging and they were often issued
with another assignment before they had completed the previous one. This
was highlighted as a significant concern by some apprentices who found it very
challenging to complete all necessary assessments alongside managing their work
commitments.
“Before you’ve finished an assignment, they give you two more on top before we’ve
even finished the first one.”
Level 1/2 learner in secondary school
“When you’re given three or four assignments within a two-week period, finding the
time to get it down whilst being on day release is quite difficult.”
Level 3 learner in work-based learning
112. We were also told that the number of assessments can be burdensome for
teachers and internal quality-assurers because it takes a significant amount
of time to effectively assess and quality-assure learners’ work. We were told
that this significantly reduces the amount of time that teachers can dedicate to
preparing engaging learning resources.
“There’s an awful lot of paperwork to do, I mean we’ve got a whole booklet where… I
have to make a comment for each task.”
Teacher in secondary school
“… it is manageable but with great difficulties. What you tend to do then is spend
your time marking rather than spending that time on developing new and exciting
learning materials.”
Lecturer in further education college
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Over-reliance on written assessment
113. Many learning providers felt that there is an over-reliance on written work as the
main form of assessment. They told us that engineering, advanced manufacturing
and energy are primarily practical subjects, and this should be reflected in the
assessments.
“ I do think that they need to write a significant amount in order to achieve the
qualification. There’s a huge amount of written work for somebody who’s potentially
going to be going into an industry that’s practically based.”
Teacher in secondary school
“The outcome that we want is a learner that is fit for that industry by the time they
get to the end, not [a learner] that has achieved a piece of paper and by doing that
they’ve produced six and [a] half tonnes worth of paperwork.”
Lecturer in further education college
114. W
 e were told that the way assessment criteria are written in some qualifications
leads teachers and assessors to select written evidence as the primary form of
assessment.
“Within a lot of the BTECs where you look at the content and they can be quite
practical, but when you look at the assessment criteria it says; state, describe,
explain which tends to lead to a written type assessment.”
Lecturer in further education college
115. W
 e identified similar concerns during our technical review. Most of the
assessment evidence that we reviewed featured a reliance on written work, even
as evidence against the completion of practical tasks. Our reviewers reported that
these assessments could be disengaging and unmanageable for learners.
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Centre-devised assessments
116. During our stakeholder engagement and technical review, we identified a
number of concerns about centre-devised assessments. Although we were told
by learning providers that centre-devised assessments can be a very effective
way of assessing learners, especially when they are designed and quality assured
effectively, some reported concerns that the assessments might not be of a
consistent standard between centres. This is because they felt the assessment
criteria within qualifications are open to interpretation.
“It can be open to interpretation through different centres. So when we talk about
national standards we could have centres delivering the same qualification and
certainly delivering differently, that’s fine, but actually the assessments are different
as well, and the quality of the assessments are different. And when you put schools
into the mix then we see a completely different approach to how assessments are
written and assessed.”
Lecturer in further education college
117. Learners also expressed frustrations that some centre-devised assessments
were unclear and were difficult to interpret. They told us that some assessments
included ambiguous wording which made the assessments challenging to
understand.
“Some assessments have been better than others... sometimes it is hard to interpret
the questions.”
Level 3 learner in work-based learning
“It can be a bit ambiguous about what they want the assignment to be. Sometimes
you can end up writing quite a lot for not very much.”
Level 2 learner in further education
118. T hroughout the technical review, we saw evidence of poorly designed
assessments that were devised by centres. For example, we saw examples of
assessment criteria being repurposed as questions (some which featured the
answers within them), assessments that were not at the appropriate level of
demand and assessment evidence submitted for the same qualification that was
not comparable between centres.
Examinations in newer vocational and technical qualifications
119. Learning providers had mixed views about the inclusion of external examinations
in the newer vocational and technical qualifications, such as the 2016 BTEC
qualifications. We spoke with some learning providers who had transitioned to
the newer versions of the vocational and technical qualifications and others who
continued to use the legacy qualifications.
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120. In Chapter 5, we outlined that some learning providers felt that the newer
BTEC qualifications were more academic than the legacy qualifications. These
comments often focussed on the inclusion of an external examination in the
newer qualifications. Despite some concerns that external examinations do not
suit all learners, the addition of external examinations in the newer vocational
and technical qualifications was also seen as a positive step by some further
education colleges, secondary schools and work-based learning providers. We
were told that the inclusion of external examinations makes the qualifications
more rigorous and should make outcomes more consistent between centres.
“The balance, I think, with the new qualifications with the external exams and
assessments, I think is quite good. But the bulk is continual assessment, in a sense,
but then with a few exams there just to keep them on their toes and give it that
rigour as well, which I think is good.”
Lecturer in further education college
“One of the things which I think is a positive of it is that they are setting the
assignments which will be consistent right across the UK. So, if a college did it or we
did it then in essence it would be the same standard everywhere, which I think would
be a much better step.”
Tutor in work-based learning provider
121. We were told that the inclusion of an external examination should reduce the
assessment burden that was associated with the legacy qualifications.
“[I’ve] quite recently started reviewing the newer [BTEC] qualifications and can see
straightaway that the assessment burden is a bit less.”
Lecturer in further education college
122. We were also told by a few further education colleges that having prescribed
examination periods makes it more manageable to plan the teaching and learning
around the examination periods.
“I think it’s going to be even more manageable with having them set the exam
periods. Now I think that’s going to really, really help with the planning and
preparation.”
Lecturer in further education college
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123. However, we were told about some operational challenges that a few further
education colleges have faced with the newer versions of the vocational and
technical qualifications. They told us that it can be challenging to plan whether
learners who fail an examination should progress on a course when the
opportunity to sit the examinations only occurs twice a year.
“Another concern of ours with the new BTEC is the frequency of the exams… I think
they’re only being planned to being run in December and June. If they fail in June,
do they progress on to the next level or do they not? If they wait and they fail that
again it seems that we’re struggling for options as to help them get the assessment
completed.”
Lecturer in further education college
External quality assurance
124. The majority of learning providers told us that they felt that external quality
assurance processes at awarding bodies are robust.
“With good communication between our centre and the EQA [External Quality
Assurer] we have a good quality assuring process.”
Lecturer in further education college
“Quality assurance processes with awarding bodies are stringent and supportive.”
Lecturer in further education college
125. They also told us that they receive very good support from the awarding bodies
that they work with. We were told that external quality assurers were flexible and
supportive.
“With [awarding body] … he’s always on the other side of line. He’s brilliant. I’ve got
to say that they are very approachable.”
Teacher in secondary school
“… they’ve [awarding body] been out running seminars here for us, for our staff, and
inviting other colleges saying, this is what good IQA [internal quality assurance]
looks like, this is what good teaching and learning looks like.”
Tutor in work-based learning provider
126. However, a few learning providers told us of some concerns about the external
quality assurance processes at awarding bodies. The main concern was that they
felt there were inconsistencies between external quality-assurers, and this can be
a significant challenge when external quality assurers change.
“What I’ve seen down the years is that lack of consistency. I think we’ve had it
just recently where assessments that have been used a year ago and were deemed
okay and then you go to use those assessments again and a different person has a
different view of that and now they’re not fit for purpose.”
Lecturer in further education college
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127. W
 e were also told that external quality assurance visits by some awarding bodies
had significantly reduced or ceased and that there are now fewer training and
continual professional development events taking place in Wales. We were told by
a few teachers and lecturers that they could not attend training events due to the
significant travel time and cost of attending events.
“We do like to have visits from EQAs [external quality assurers]. [Awarding body]
stopped that some time ago and it’s all remote and whatever the system they’ve set
up. That doesn’t really help in terms of development of staff or any issues that we
have. It’s hard to then discuss and get to the bottom of the nuances of interpretation
of criteria.”
Lecturer in further education college
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Chapter 7: The wider qualifications system
In this chapter, we summarise the findings of the Review relating to:
• recruiting and retaining specialist teachers;
• availability of technical equipment;
• links between employers and learning providers;
• awareness and promotion of engineering and apprenticeships; and
• the engagement of women and girls with the sector.
Recruiting and retaining specialist teachers
128. W
 hen asked about their biggest challenges, the majority of further education
colleges and work-based learning providers discussed the challenge of recruiting
and retaining specialist teachers and assessors.
“The recruitment of competent staff is a great challenge at the moment.”
Lecturer in further education college
“Staffing has got to be the biggest issue… and I don’t think we’re unlike a lot of other
colleges, where our workforce are getting older, we’re struggling to get younger
people to come in. It’s very difficult.”
Lecturer in further education college
129. Learning providers felt that this was particularly challenging when recruiting and
retaining teachers and assessors in specialist subjects such as electronics, rail,
and motor vehicle.
“Electronic engineering is a massive problem to recruit. They can send me all the
mechanical, electrical engineers, I can pick from a pool of them, but electronics is an
absolute nightmare at the moment to try and recruit.”
Lecturer in further education college
“Recruitment of teachers, and assessors definitely. Really difficult to get the right
qualified motor vehicle assessors. Body and paint really difficult. To get that Level 3,
someone with a Level 3, and an assessors award is hard.”
Tutor in work-based learning provider
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130. The main reason cited for the challenges of recruiting suitable teachers and
assessors was the relatively low pay that teachers, particularly new teachers, can
earn, particularly when compared with what the same individuals could earn in
industry. This was raised as a significant concern by further education colleges
who told us that the incremental further education teacher pay scale means that
people who have significant industry experience, but not an appropriate teaching
qualification, start on a salary that is far lower than the salary they were earning
in industry.
“For me, staffing is the issue, the big issue. Finding replacement lecturers,
replacement instructors is an absolute nightmare, it’s really, really difficult to a point
where I think we do need to look at the salary scales within FE [further education] to
try and bring people on board. It’s quite a unique area and the wages out in industry
are as good or better than we can offer in FE.”
Lecturer in further education college
“When we get very competent engineers interested in teaching, because of the
pay structure, we can only offer them associate lecturing rates until they become
qualified… I’ve had an apprentice in front of me who’s earning more money than
I am.”
Lecturer in further education college
131. Some secondary schools told us that those teaching engineering were specialist
teachers with previous experience in industry whilst others told us that they
have a limited number of specialist engineering teachers. Some learners who
were taught by staff who were not sector specialists expressed a preference for
teaching staff with industry experience and emphasised the advantages that
could bring.
“It would be good to have teachers that understand the subject better. They
understand the course, but when it came to the mock exam we didn’t really know
what to do, especially when we hadn’t covered some of the things in theory class.”
Level 1/2 learner in secondary school
“They’re DT [Design and Technology] teachers really that are doing engineering.
It would be good to have people that have actually worked in engineering, like for
[employer] or [employer] or someone like that, and to teach us things that they have
actually done in work.”
Level 1/2 learner in secondary school
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Availability of technical equipment
132. The majority of further education colleges reported that they had suitable
technical equipment to be able to effectively teach engineering-related subjects.
Several further education colleges told us that they had been able to access
capital funding from Welsh Government to support them to invest in purchasing
and/or maintaining technical equipment. Although some further education
colleges acknowledged the challenges of keeping entirely up to date with industry
due to the high cost of engineering equipment and the maintenance required,
they reported that the equipment that they have available is suitable to teach a
range of engineering-related subjects. We were also told by most of the workbased learning providers that they have access to suitable technical equipment as
they are either part of a further education college or because the majority of the
practical learning takes place on site with the employer.
“We’ve done pretty well with resources over the last couple of years... we have had
Welsh Government capital allocation and we’ve also had sector priority programme
development grants… it has allowed us not only to buy equipment, but to train staff
in the use of that equipment. So, I don’t think we can complain too much.”
Lecturer in further education college
“Fantastic facilities. We’ve got state-of-the-art computers, we’ve got robots, we have
3-D printers, we have good mechanical science labs, the workshop upstairs, and
we’ve got two planes in the hangar.”
Lecturer in further education college
133. A similar view was shared by learners in further education and work-based
learning, who told us that they were able to use a wide range of technical and
specialist equipment. In a few cases, we were even told that the equipment that
they had at their learning provider was better than that in their workplace.
“There’s all types of things, it’s really good. It matches the environment that we
would actually have in an actual garage. Even from the not-so technical side, we
even have the axel stands. There’s nothing that is in a garage that isn’t in our
workshop.”
Level 2 learner in further education
“The equipment was very good – it was better than [learner's workplace] to be
honest!”
Level 3 learner in work-based learning
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134. W
 hen we spoke with secondary schools about technical equipment, there were
mixed views about the sufficiency and suitability of the equipment that they
have available. Some secondary schools told us that they have suitable technical
equipment to effectively teach the subject, often due to support from senior
management. A similar view was shared by learners who told us that they have
access to suitable technical equipment.
“We’re lucky enough, we’ve got three blades [lathes], two milling machines, heat
treatment, we’ve got loads of good engineering equipment, three printers, laser
cutter, and if you go into another school who might be delivering engineering, they
might not have as much access to those.”
Teacher in secondary school
“They are quite good. They are quite sophisticated. We are really lucky with
our facilities.”
Level 1/2 learner in secondary school
135. H
 owever, we were often told by secondary schools that they have limited
technical equipment which can make it challenging to effectively teach
engineering. The primary reason given for this was the significant cost to
purchase and maintain equipment. We were told that the lack of equipment in
some secondary schools limits the number of learners that can study engineering.
We were also told that it can limit the amount of practical work that learners
can undertake which leads some secondary schools to select units within
qualifications that can be taught with limited technical equipment, such as
computer-based units. Learners expressed frustration that, due to the limited
technical equipment available, they often needed to wait to use the equipment
which impacted on the amount of practical work that they could do.
“They use a lathe because that’s what we’ve got, we haven’t got a milling machine
or anything else, but I’d love to have one. We are limited to one lathe, can’t get any
more funding for the class and it’s a nightmare.”
Teacher in secondary school
“Particularly at the start of the year when everyone is doing the same job. There’s
only two pillar drills in this room so if everyone wanted to use them, we would have
to wait quite a while to go onto them.”
Level 2 learner in secondary school
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136. A few secondary schools outlined innovative ways of overcoming the limited
equipment in their schools. One secondary school told us that they lease the
equipment needed rather than purchasing it, meaning that maintenance costs
are covered, and they have access to upgraded equipment when technological
advancements happen in the industry. Other secondary schools told us that they
work with an external company who take learners off-site to use their facilities
and technical equipment and one secondary school reported pairing with a local
college to utilise their equipment to deliver part of the qualification.
“The 3D printer we lease it with the photocopiers. So, when our photocopier lease is
done, then we just update it, so lease is up, we get a new 3D printer.”
Teacher in secondary school
“… the Level 3 is run between us and Coleg [A] ... we haven’t got the facilities
necessarily here to deliver.”
Teacher in secondary school
Links between employers and learning providers
137. One of the strengths of the sector that we were frequently told about was the
strong relationship between employers and the further education colleges and
work-based learning providers they work with. The majority of employers told us
that further education colleges and work-based learning providers were delivering
quality provision, and tailored qualifications and learning programmes to meet
their needs, and the needs of their apprentices.
“One of the reasons we are successful and we have got a successful apprenticeship
programme is because of our partnership with [further education college] and that
open and honest relationship I think is very important to the success of the scheme.”
Employer
“We are genuinely getting what we need out of this. We’re really happy with [further
education college] as our provider because we’re getting the standard that we need.”
Employer
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138. W
 e were also told by employers of the work that they do to develop strong links
with secondary schools. This included working together via the Engineering
Education Scheme Wales, the Formula 1 project and STEM (science, technology,
engineering and mathematics) ambassadors and apprentices going into schools
to speak with learners. A few employers acknowledged that it can be difficult to
establish and maintain links with secondary schools and we were told, primarily
by smaller employers, that they did not always have the time or capacity to
engage with schools. However, on the whole, there was a strong willingness
from employers to establish stronger links with schools to raise awareness of
engineering and apprenticeships.
“We do have involvement with local schools, so we have a STEM ambassador team
on site, and that’s made up of about 20 volunteers, and we go into local schools and
colleges and give careers talks and do some fun demos.”
Employer
“I work with the local schools, the local further education college, and then
organisations like EESW [Engineering Education Scheme Wales], so we do quite a lot
of STEM activities here. Schools visit us from all over Wales to come and see what we
do here.”
Employer
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Awareness and promotion of engineering and apprenticeships
139. T hroughout the Review, we were told by stakeholders that more could be done,
particularly by schools, to raise awareness of, and promote, opportunities in the
sector. Employers often told us that they felt schools could do more to promote
and raise awareness of engineering. A similar view was shared by higher
education institutions, who told us that there could be greater awareness of
engineering within schools in Wales.
“I do think there needs to be more focus in schools on engineering if you want to get
more and more people interested in the engineering sector because they don’t seem
to promote that.”
Employer
“… in schools there is not a lot of awareness or understanding of engineering and
there are very few teachers who are actually trained engineers. There is a complete
lack of understanding of what engineering even is…”
Lecturer in higher education
140. Most employers, further education colleges and work-based learning providers
expressed a strong view that apprenticeships in the sector should be promoted
more effectively by secondary schools. Employers often expressed a view that
secondary schools focus on promoting higher education, and could do more to
promote apprenticeships as an alternative route for young people.
“They [secondary schools] don’t do enough to promote apprenticeships either I
don’t think. All that’s focussing their minds is getting these kids the grades to go to
university, not to apply for apprenticeship schemes.”
Employer
“… I still find the majority of schools still promote the university route, rather than
the apprenticeship route, which is a real shame because university is great but it’s
not for everybody.”
Employer
141. A similar view was shared by learners in further education and work-based
learning, and employees who had recently completed apprenticeships, who told
us that their former secondary schools and careers advisers had encouraged
university pathways over apprenticeships as a way of entering the sector. Some
of these learners recommended that schools and careers advisers should be
more knowledgeable about, and supportive of, apprenticeship pathways as an
alternative to university.
“The school was very pushy about applying for UCAS. There was nothing about
apprenticeships at all.”
Level 3 learner in further education
“I think what’s massive is that apprenticeships need to be advertised more in
schools… the only reason I heard about this [apprenticeship] was from people
and even to the point where I went to X and they were like, you’ll have to go to uni
[university], and it pushed people away from doing vocational qualifications and
things like apprenticeships.”
Employee who had recently completed an apprenticeship
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142. Several employers told us that they had attempted to get access to learners in
secondary schools to promote engineering and apprenticeships, but they had
either not been given access, or only been given access to a limited range of
learners.
“We’ve tried going into schools, and you can’t get to speak to the people that you
want to speak to in schools. They want to shield the triple science and the maths
people from you. Those are the people we need.”
Employer
“… the schools won’t let me in to speak to 16-year olds about apprenticeships. I
can only go in and talk to the year 12s and 13s. You can’t get in to see the year 11s…
You know the reason behind it is the fact they want to keep them in the sixth form,
because their school has a sixth form.”
Employer
Engagement of women and girls with the sector
143. Throughout our interviews with stakeholders, we were consistently told that
there is a need to encourage more women and girls to study engineering-related
subjects and to work in the sector.
“A big challenge we always have is attracting girls, females into STEM subjects.
We don’t have many currently and when you go back down the supply chain… there
are very few females.”
Employer
“We also don’t have a lot of girls applying. Out of 51 applicants I had two girls. So,
yeah, we need to get more girls in the industry.”
Employer
144. A variety of reasons were given for the limited number of women and girls
studying engineering-related subjects including the perception that engineering
is an ‘oily rag’ role that is better suited to boys and men, the influence of parents
and teachers, and the limited awareness of engineering in schools.
“I see it all the time in career events, I see a female walking towards our stand and
their parent is with them and like oh no, you don’t want to go over there. And the
same with teachers.”
Employer
“One of the big drives is diversity to get more females geared towards engineering…
but it’s still looked upon sometimes as a greasy old apprenticeship, on a spanner.
Which it isn’t! It’s far from that now.“
Employer
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145. We interviewed several employers who were involved with programmes
specifically designed to encourage women and girls to follow engineering-related
routes. For example, we were told about the work done by projects such as the
Engineering Education Scheme Wales (EESW), and by further education colleges
and employers to engage women and girls in engineering.
“Now we bring 13-year-old children in who are all girls, would never consider
engineering before they got here. They spend half a day in and 90% of them will
then consider engineering. Because the environment is not what they expect it
to be.”
Employer
“We run a number of networks on this site where we’re all trying to engage young
people in STEM… so I want to encourage more girls into STEM because we’re only
10% of the workforce at the moment.”
Employer
146. Several secondary schools, further education colleges, work-based learning
providers and higher education institutions reported that, whilst the numbers
of girls taking engineering were low, they were increasing. A few employers
reported that they have seen an increase in women and girls entering
engineering apprenticeships and gave examples of women excelling in
engineering roles. We were also told by a few secondary schools that girls often
excel on engineering courses.
“It’s good to see so many females now interested in engineering. Three of our
apprentices are female… we’re getting more and more girls applying from the
school leavers… they’re more aspirational I think as well. Engineering has always
been male-dominated… but we’re seeing more and more females apply for them
roles, and they’re a great fit, they work hard and not one of them has let us down.”
Employer
“Girls always do fab! They always do well, and we’ve got about six girls doing
engineering, and they’re just flying through.”
Teacher in secondary school
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Chapter 8: International comparison study
In this chapter, we summarise the findings of an international comparison study
that was conducted as part of the Review.
147. As part of the Review, we commissioned Semta International (now known as
Enginuity) - the sector body for engineering and manufacturing technologies
in the UK - to conduct an international comparison study to explore how other
countries structure, deliver and assess qualifications in the sector and to identify
good practice that could be considered for Wales.
148. T he study was conducted between January and July 2019, and focussed on five
relevant countries. These countries were Canada (Alberta), Finland, India, the
Netherlands, and Oman. Information and evidence from a combination of 15
in-depth interviews with key stakeholders from the five countries, an online
questionnaire, and a desk-based review of publicly available documents was
collected for this study.
149. The study highlighted a number of interesting findings. It identified that employer
involvement in the development of vocational qualifications differed across the
countries studied, with it being very structured in Canada (Alberta) but less
established in Oman and India. The study identified that progression pathways
varied between countries, with the Netherlands and Finland having clear
progression pathways compared with Canada (Alberta), where the progression
pathways were less well established. The study also identified findings relating
to assessment in each country, with providers having a high degree of autonomy
in regard to the methods of assessment used in the Netherlands and Canada
(Alberta), while there was a notable shift in focus reported in Finland towards
competence-based assessment of practical tasks in the workplace.
150. The study also highlighted some challenges facing other countries that are similar
to those being faced in Wales. These include the challenges of ensuring that
qualifications are relevant to the needs of industry, that qualifications are flexible
to adapt with the fast pace of change in the sector, and that clear progression
routes are established and maintained. It also highlighted the importance of
encouraging more women and girls to follow engineering-related routes, and the
importance of promoting and increasing the number of young people undertaking
apprenticeships. The study outlined specific examples where countries have
sought to overcome these challenges.
151. W
 e are grateful for the extensive work undertaken by Enginuity as part of this
comparative study, and for their continued support throughout the Review. The
full report can be found here.
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Chapter 9: Action we will take
In this chapter, we outline the actions that we will take to address the issues
identified by the Review.
This Review has identified numerous strengths of the sector, including the strong
relationship between learning providers and employers, the value and importance
placed on qualifications and apprenticeships in the sector, and the view of the
majority of learning providers that they are satisfied with the range of qualifications
available in the sector. Nevertheless, there are issues that need addressing. These
primarily relate to the currency, relevance and/or appropriateness of specific
qualifications.
We have considered the options that are available to us to address, as far as
reasonably possible, the issues that we have identified. We have discussed and
developed the options with employers, learning providers, sector experts, awarding
bodies and with our stakeholder reference panel, through a combination of in-depth
discussions and workshops. We have considered the strengths and weaknesses of the
different options and have developed an action plan which outlines the steps that we
will take.
The actions we will take are set out below. In the following pages, we have outlined
our considerations when deciding on each course of action. We also outline responses
from awarding bodies to some of the actions.
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Action 1
We will share with awarding bodies the findings relating to the identified gaps
in the range and content of qualifications, and encourage them to make suitable
qualifications that cover the identified gaps available in Wales.
Considerations when deciding on this course of action
The majority of learning providers told us that they were satisfied with the range
of qualifications available in the sector. However, we were told by a few learning
providers of their desire for greater choice in the range and content of qualifications.
For example, one further education college told us that they would benefit from a
greater choice of rail qualifications, a few learning providers expressed demand for
a qualification in mechatronics, and another further education college expressed
a desire for a greater choice of qualifications in renewable energy. There was also
a desire for qualifications to include content relevant to modern materials such as
graphene, titanium and composites, and digital topics such as artificial intelligence,
automation, and robotics.
We shared these findings with the awarding bodies that award the majority of
qualifications in the sector and have encouraged them to make available suitable
qualifications that cover these identified gaps. For example, we met with Pearson
and shared with them these findings. In response to these discussions, Pearson have
introduced in Wales their new Level 3 BTEC Advanced Manufacturing Engineering
qualifications. They have also introduced their new BTEC Level 2 Diploma in
Engineering Operations. We are encouraged that the content of these qualifications
should fill some of the gaps identified by learning providers. Pearson has committed
to making these qualifications available in Welsh and English and they have recently
been successful in accessing our Welsh Language Support Grant to support this
work.
We have also had positive discussions with City & Guilds, EAL, the IMI and WJEC,
and they have outlined their intention to replace some of their older qualifications
with newer qualifications that address some of the identified gaps. Following this
Review, we will write to all awarding bodies and share with them the findings
relating to the identified gaps in the range and content of qualifications. We will
also continue to meet with the key awarding bodies in the sector, sharing with them
any feedback from learning providers and employers relating to gaps in the range
and content of qualifications in the sector, and encouraging them to make available
suitable qualifications to fill any identified gaps.
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Action 2
We will recommend to the IMI and City & Guilds that they update the content of
their level two and three light vehicle maintenance and repair qualifications to
ensure that they include current and relevant content.
Considerations when deciding on this course of action
This action is in response to our finding that light vehicle maintenance and repair
qualifications at levels two and three do not include up to date content. We were told
that these qualifications have been in existence for several years, and do not reflect
the technology that is included in many modern vehicles. We identified that modern
technology such as electric or hybrid vehicles, automated braking and rain detecting
windscreen wipers, have little to no reference in the content of the qualifications. This
was strongly supported by the findings of our technical review.
We met with the IMI and City & Guilds and outlined our concerns about the currency
of the content of these qualifications. In response to the findings, the IMI intend
to develop and introduce new light vehicle maintenance and repair qualifications
for Wales in readiness for September 2021. These will replace the outdated level
two and three qualifications that we identified as a significant concern. These new
qualifications will include up to date and relevant content such as optional units on
electric and hybrid vehicles. The IMI will develop these qualifications alongside centres
in Wales and the sector body, and they will be aligned to the recently updated National
Occupational Standards.
In response to this finding, the IMI said:
“At the IMI, we believe passionately that the automotive industry is a driver of innovation,
employment and economic growth. In a rapidly changing industry, we recognise the
importance of maintaining qualification relevance, so we welcome the Review carried out
by Qualifications Wales and are pleased to receive the detailed response provided
by centres.
The IMI Sector Skills Council (SSC) completed a National Occupational Standards (NOS)
review in 2019 of the Light Vehicle suite which will feed directly into updates for all Light
Vehicle qualifications over the next year, apprenticeships being the priority.
The feedback received from the Review held by Qualifications Wales will be studied
closely. All IMI approved centres will be given the opportunity to work with us to improve
and update the qualification offer within the Maintenance and Repair apprenticeship
framework in Wales.
We at the IMI have already begun work on producing new draft qualification content
and structures ready for a consultation event planned for October of this year. This
redevelopment will include consulting with other Awarding Organisations to encourage a
standardised approach to the update of these qualifications.
A timeline will be released for review, consultation and piloting opportunities to all
approved centres. These new qualifications will be made available for centre take up from
September 2021 and will include modern vehicle systems, electric and hybrid vehicle
awareness, improved assessments to better suit centre and learner needs.”
The IMI
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Following the development of the light vehicle qualifications, the IMI plans to
update a number of other qualifications that they offer in Wales to ensure that the
content is up to date and relevant. They intend to begin this work in April 2021.
City & Guilds have also outlined their commitment to review and update their light
vehicle qualifications. In response to this finding, City & Guilds said:
“City & Guilds prides itself in ensuring that the content of our qualifications keeps up
with the latest industry trends and developments and allows learners to achieve a
relevant qualification that they can feel confident will be recognised within the sector.
The automotive industry is one which has changed substantially over the last few years,
in particular in areas such as advanced driver assist systems (ADAS) and alternative
fuel vehicles, and we are committed to ensuring our qualifications keep pace with these
changes. We have recently updated our e-learning content at both level 2 and 3 for
Light Vehicle, through our Smartscreen platform with the help of our partner, Electude.
The findings from the Review are very timely, as we plan for a review and update of our
qualifications in this sector, in line with the Sector Skills Council (SSC), the IMI.
In response to the sector review, we have commenced collaborative discussions with
the IMI SSC, on the upcoming changes to the NOS for Light Vehicle and our commitment
to be actively involved in the re-development of the qualifications. The content will
include updates to reflect new technology and approaches in the industry, including
electric and hybrid vehicles. We will consult with our centres and employer networks on
the planned changes, to ensure they meet the needs of industry and can be effectively
delivered.
The sector review will be at the forefront of our development and consultation
process, influencing the changes we make to the structure, content, and assessment
methodology. The timelines for consultation will be agreed, with the IMI, and shared
with centres and employers to support a collaborative approach to the re-development
and an opportunity for engagement throughout the process. Our new versions of
the Level 2 and 3 Light Vehicle qualifications will be available for first teaching in
September 2021.”
City & Guilds
We welcome the responses from the IMI and City & Guilds and agree with the
approaches that they have outlined to overcome the issues identified by the Review
in relation to light vehicle qualifications. We will continue to meet with the IMI and
City & Guilds to monitor the completion of the actions that they have outlined in
their responses.
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Action 3
We will recommend to EAL and City & Guilds that they review the content of the
Level 3 NVQ Extended Diploma in Aeronautical Engineering to ensure that the
content is relevant to commercial aircraft.
Considerations when deciding on this course of action
This action is in response to the finding that stakeholders believe that the Level 3
NVQ Extended Diploma in Aeronautical Engineering offered by EAL and City & Guilds
is relevant to military aircraft but is less relevant to commercial aircraft.
EAL and City & Guilds have acknowledged these concerns and have indicated their
intentions to review and, where necessary, update the content to ensure that it is
relevant to commercial and military aircraft.
In response to this finding, EAL said:
“Our parent organisation Enginuity has been awarded the Skills Development Scotland
(SDS) contract to review the National Occupational Standards (NOS) for Aeronautical
Engineering and that work will be completed by April 2021. As part of that review, our
review team will specifically ensure that the civil aerospace sector are fully engaged to
ensure the NOS, which the qualification units are fundamentally aligned to, meet their
needs.
We have consultation teams operating in Wales as well as Scotland, England and
Northern Ireland so any perceived bias towards military aerospace will be addressed
at the NOS level and subsequently fed into our (and any other awarding organisation’s)
qualifications. The technical element of the Enginuity review will involve EAL’s Technical
Specialist for aerospace to ensure that we are joined up internally.”
EAL
City & Guilds have also acknowledged this finding and have outlined their intention
to introduce a new aeronautical engineering qualification in Wales that has been
developed alongside employers in the sector. They have outlined their intention to
engage with centres and employers to ensure the suitability of the qualification and
to map the content to the National Occupational Standards once they are updated in
April 2021.
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In response to this finding, City & Guilds said:
“City & Guilds welcome Qualifications Wales’ review of the current engineering
qualifications and are fully supportive of qualifications in Wales which are relevant,
up-to-date, and meet employer and industry needs. The Engineering sector is a priority
for City & Guilds, and we are committed to delivering qualifications which reflect sector
and employer requirements, have relevance, and are valued by employers, centres, and
learners alike.
We have recently developed a new qualification in Aeronautical Engineering, with
civilian aerospace and aviation employers including Airbus, British Airways, and
Harrods Aviation, to ensure the content is relevant to their needs.
This included the creation of an Employer Occupational Brief (EOB) and Employer Units
of Competence (EUCs) which were closely aligned to National Occupational Standards
(NOS) and updated to reflect current employer practices. Unit specifications require
compliance with Civil Aviation Authority (CAA) and European Aviation Safety Agency
(EASA) requirements, the overseeing bodies for operators of commercial aircraft.
To deliver on the sector review recommendations and meet the sector’s needs we
plan to offer this new qualification in Wales. To ensure the qualification is aligned to
requirements of Wales we will contact centres and employers to gain their feedback on
this qualification and suitability. Alongside this, we will confirm the mapping of
the qualification to the NOS and will carry this out in May 2021, following the NOS
update by Enginuity in April 2021. We will work with centres and employers to gain
feedback on the transition/timescales to introduce this updated qualification effectively
to the sector.”
City & Guilds
We welcome the responses from EAL and City & Guilds, and agree with the
approaches that they have outlined to overcome the issues identified by the Review
in relation to the Level 3 NVQ Extended Diploma in Aeronautical Engineering. We will
continue to meet with EAL and City & Guilds to monitor the completion of the actions
that they have outlined in their responses.

68
CONTENTS

Action 4
We will:
• recommend to EAL that they change the age range of the Level 2 NVQ Diploma in
Performing Engineering Operations (Level 2 PEO) qualification so that it is only
available for learners over the age of 16; and
•e ncourage EAL and other awarding bodies to make available an appropriate
practical qualification for secondary schools who are currently offering the Level
2 PEO to learners under 16.
Considerations when deciding on this course of action
Throughout our engagement, several further education colleges, work-based
learning providers and employers expressed concerns about competence-based
qualifications, such as the Level 2 PEO being offered to learners under the age of 16.
This was raised as a significant concern given the unique position of the units from
the Level 2 PEO qualification within qualifications on apprenticeship programmes
and the qualification as a whole on the Enhanced Engineering Programme in further
education.
We were told by further education colleges and work-based learning providers that
there is a noticeable difference in the practical skills and competence of learners
who have undertaken the Level 2 PEO in a secondary school setting and those who
have completed it in a further education or work-based learning environment. We
were told that learners who come from secondary school having completed a Level
2 PEO qualification often have to repeat the qualification in further education or
work-based learning, as they have not developed the necessary practical skills
and competence that would be expected from someone who has completed the
qualification.
The Level 2 PEO qualification is offered in Wales by two awarding bodies (City &
Guilds and EAL), but is only categorised as suitable for learners under the age of 16
by EAL. It is the view of the review team that the Level 2 PEO should be categorised
as a CVET qualification (Continuing Vocational Education and Training) and only be
offered to learners over the age of 16, to ensure that they can develop the skills and
demonstrate competence for the workplace.
Therefore, we will recommend to EAL that they change the age range of the Level
2 PEO qualification so that it is only available for learners over the age of 16. We
will not accept any future designation requests from awarding bodies for this
qualification to be available for learners under 16. We will also encourage EAL and
other awarding bodies to make available an appropriate practical qualification for
secondary schools who are currently offering the Level 2 PEO to learners under 16.
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In response to this finding, EAL said:
“We take seriously the comments expressed around the PEO level 2 for those under 16
where there may be areas more difficult to deliver and assess fully in a school workshop
environment as opposed to the workplace. The report clearly finds that a result of this
is there may be a disparity in both confidence and competence between those who
complete the qualification in a school versus those who complete in a workplace.
As a result of the report, we intend to consult with the schools currently delivering
the qualification to explore alternative options to combine a knowledge and skill
qualification that is still very practical but does not set out to judge competency in the
same way as the existing Level 2 PEO.”
EAL
We welcome the response from EAL, and agree that it is crucial that learners
have a practical qualification in engineering to choose at this level. EAL have
indicated that they intend to bring an end to the Level 2 PEO for learners under 16 by
31 March 2022. We will continue to meet with EAL to ensure that any decisions that
are made are implemented at an appropriate time so that learners and centres are
not disadvantaged.
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Action 5
In the next Qualified for the Future consultation, we will:
• include a proposal for a new GCSE in Engineering and Manufacturing to be
included in the future range of qualifications for 16-year olds in Wales; and
As part of our Qualified for the Future programme of work, we will:
• keep under review the range of engineering-related qualifications for 16-yearolds to support the new Curriculum for Wales.
Considerations when deciding on this course of action
A range of engineering qualifications are currently offered to 16-year-old learners
in Wales. However, this Review found that the current engineering qualifications
available in secondary schools are mainly taken by learners who perform less well in
academic subjects and tend not to attract, or be offered to, more academically able
learners. A key reason given for this was that the engineering qualifications offered
in secondary schools are not GCSEs and, therefore, are not considered on a par with
GCSE subjects.
We have identified a clear case for the development of a GCSE in Engineering and
Manufacturing to be available for learners aged 14-16. This qualification, which
would aim to develop a broad foundation of knowledge and skills in engineering
and manufacturing, would be a suitable starting point for young people and
should attract learners with a range of abilities. However, we cannot consider this
in isolation as there may be a need and demand for other relevant engineering
qualifications to be part of the qualification offer for 16-year olds in Wales. We must
also consider the wider context of our ‘Qualified for the Future’ programme of work
to determine the future range of qualifications for 16-year-olds in Wales.
We will shortly be publishing our next round of Qualified for the Future consultations,
which will include proposals for the main qualifications that should be included
in any future range of qualifications for 16-year-olds. We will include in that
consultation a proposal for a new GCSE in Engineering and Manufacturing to be
included as part of the future range of qualifications.

71
CONTENTS

If, following that consultation, we decide to develop a GCSE in Engineering and
Manufacturing, then we will need to take several factors into account. For example,
we would want to consider what should happen to the engineering pathway
currently included in the GCSE Design and Technology qualification, including how
it should relate to a separate GCSE engineering qualification or whether it should
be discontinued. We would also need to consider carefully whether there is a case
for developing a GCE AS/A Level Engineering and Manufacturing qualification to
provide progression from GCSE. We would need to consider the purpose of, and
need for, a GCE AS/A Level qualification within the context of the GCE and other level
3 qualifications that are available in Wales.
In response to this action, WJEC said:
“We note with interest Qualifications Wales’ plans to consult on a proposal for a new
GCSE qualification in Engineering and Manufacturing. We agree with the proposed
timeline for possible development, as we feel it is important to consider this proposal
within the context of the future range of qualifications for 16-year-olds in Wales.”
WJEC
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Action 6
We will introduce a strengthened approach to reviewing any engineering-related
qualifications in sector subject area 4 that awarding bodies submit for new or
extended designation (to be eligible for use on funded programmes of learning for
under-19s) from January 2021. We will ask awarding bodies to provide sufficient
evidence to us that any qualification that they submit to us for new or extended
designation:
• includes up-to-date and relevant content;
• includes content that reflects the needs of industry and, where relevant, that the
views of industry have been considered during the development and/or review
of the qualification; and
• demonstrates that they have considered, and sought to overcome, the issues
identified by the Review in relation to assessment.
Considerations when deciding on this course of action
One of the primary findings of this Review is that some qualifications in the sector
do not include up to date and relevant content. We have been encouraged by the
content of some of the newer qualifications that have been, or are in the process
of being, introduced in Wales. However, given the scope of this Review, there are
many qualifications in the system where we have limited evidence to assure us that
the content is up to date and relevant. Some of these qualifications were developed
several years ago, and it is likely that they require an update to their content.
We are committed to ensuring that learners in Wales access qualifications that
include up-to-date and relevant content which should adequately prepare them to
progress to further study or employment. Therefore, in line with our Designation
Policy , we will amend our Rules about Applications for Designation of Qualifications
to set additional specific evidence requirements relating to Engineering and
strengthen our approach to reviewing such applications. We will require assurance
that awarding bodies have taken meaningful steps to ensure that the content is
up-to-date, relevant to industry, and that they have sought to overcome the specific
issues identified by the Review in relation to assessment.

33
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Action 7
We will share with awarding bodies the findings relating to assessment and
urge them to consider the findings when developing, reviewing, and updating
the qualifications that they offer in the sector. We will monitor awarding bodies’
response to this action through our strengthened approach to reviewing
engineering-related qualifications in sector subject area 4 (action 6).
Considerations when deciding on this course of action
Throughout the Review, concerns were raised about over-assessment, the
manageability of assessments, and the over-reliance on written evidence. As
part of our technical review we also identified shortcomings with centre-devised
assessments.
We will share with awarding bodies the findings relating to assessment and urge
them to consider these when developing, reviewing and updating qualifications
that they offer in the sector. Through our strengthened approach to reviewing
engineering-related qualifications in sector subject area 4 (action 6), we will ask
awarding bodies to provide sufficient evidence that they have considered, and
sought to overcome, the issues identified by the Review in relation to assessment.
Following the publication of this report, we will write to awarding bodies offering
qualifications in sector subject area 4 to explain the requirements for the
strengthened approach and to outline the evidence that we will require.
We will also consider the findings of the Review as we develop a plan to strengthen
assessment in the qualifications system.
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Action 8
We will continue to prioritise, for our Welsh Language Support Grant, qualifications
in full-time programmes of learning for learners aged 14-19 and apprenticeships,
and will continue to encourage awarding bodies who develop new or replacement
qualifications in the sector to apply for this grant.
Considerations when deciding on this course of action
This Review identified concerns from Welsh-medium secondary schools that some
of the newer BTEC engineering qualifications, and their assessments, were not
available through the medium of Welsh. This was raised as a significant concern for
Level 3 BTEC engineering qualifications as this would leave a gap in the availability
of relevant Level 3 qualifications for use by Welsh-medium secondary schools.
We raised this concern with Pearson. In response to the findings, they have
introduced their new level three suite of Advanced Manufacturing Engineering
qualifications into Wales and have committed to make these available in Welsh and
English. We invited Pearson Education to apply for our Welsh Language Support
Grant and they were recently awarded a support grant to make these qualifications
available through the medium of Welsh.
Pearson provided the following response to this action:
“Pearson has recently been granted funding, from Qualifications Wales, to translate
the current Advanced Manufacturing Engineering (AME) suite of qualifications into
Welsh and will endeavour to ensure that all new engineering and manufacturing (E&M)
qualifications approved for delivery in Wales are also (subject to available funding and
demand) offered in the Welsh language.”
Pearson
We have also highlighted the purpose and availability of the Welsh Language
Support Grant to other awarding bodies in the sector. For example, the IMI aims to
make its proposed new light vehicle maintenance and repair qualifications available
in Welsh and English.
Following this Review, we will continue to meet with the key awarding bodies in
the sector to highlight to them the purpose and availability of our Welsh Language
Support Grant and encourage those who develop new or replacement qualifications
in the sector to apply for this grant.
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Action 9
We will share the evidence of the Review with Welsh Government and other relevant
bodies, and bring to their attention the findings of the Review relating to:
• the need for greater awareness of engineering and apprenticeships, particularly
in schools;
• the need to encourage more women and girls to follow engineering-related
routes; and
• the challenges of recruiting and retaining specialist teachers, particularly in
further education and work-based learning.
Considerations when deciding on this course of action
This Review has identified some systemic challenges that are having an impact on
the effectiveness of qualifications. However, they are challenges that we cannot
overcome by ourselves. Therefore, we will share the findings with Welsh Government
and other relevant sector bodies such as Industry Wales, Enginuity and the IMI
(sector skills council), and highlight the specific systemic challenges identified by
the Review.
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Conclusion
Having tested the different options with employers, learning providers, sector experts,
awarding bodies and with our stakeholder reference panel, we believe that the actions
that we set out in this report would appropriately address, as far as reasonably
possible, the issues identified by the Review. These actions will allow us to maintain
the current strengths of the sector, whilst overcoming the specific qualification issues
identified by the Review.
We are confident that the actions set out in the report will significantly strengthen the
effectiveness of qualifications in the sector.
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Appendix 1
List of qualifications included in the technical review sample.
QiW number
C00/0400/4
C00/0322/5
C00/0322/6
C00/0340/2
C00/0295/3
C00/0542/7
C00/0543/0
C00/0219/7
C00/0219/4
C00/0273/6
C00/0275/3
C00/0274/4
C00/0275/8
C00/0485/9
C00/0249/1
C00/0247/6
C00/0775/5
C00/0572/7
C00/1174/1
C00/1174/4
C00/1174/8

Qualification title
City & Guilds Level 2 Diploma in Aircraft Engineering
City & Guilds Level 2 NVQ Diploma in Electrical Power
Engineering – Wind Turbine Operations and Maintenance
City & Guilds Level 3 NVQ Diploma in Electrical Power
Engineering – Wind Turbine Operations and Maintenance
City & Guilds Level 2 NVQ Certificate in Rail Engineering Track
Maintenance
City & Guilds Level 2 Certificate in Rail Engineering
Underpinning Knowledge
EAL Level 1 NVQ Certificate in Performing Engineering
Operations
EAL Level 2 NVQ Diploma in Performing Engineering Operations
EAL Level 2 NVQ Diploma in Performing Manufacturing
Operations
EAL Level 3 NVQ Diploma in Engineering Maintenance
IMI Level 2 Diploma in Light Vehicle Maintenance and Repair
Principles
IMI Level 2 Diploma in Light Vehicle Maintenance and Repair
Competence
IMI Level 3 Diploma in Light Vehicle Maintenance and Repair
Principles
IMI Level 3 Diploma in Light Vehicle Maintenance and Repair
Competence
Pearson BTEC Level 1/2 First Award in Engineering
Pearson BTEC Level 3 Diploma in Engineering
Pearson BTEC Level 3 Subsidiary Diploma in Engineering
Pearson BTEC Level 3 National Extended Certificate in
Engineering
WJEC Level 1/2 Award in Engineering
WJEC Eduqas Level 1/2 GCSE (9-1) in Electronics
WJEC Eduqas Level 3 Advanced GCE in Electronics
WJEC Eduqas Level 3 Advanced Subsidiary GCE in Electronics
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