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Introduc�on 
 

The skill needs of the manufacturing sector are wide and, in some instances, complex. Addressing skills 
needs, therefore, has several facets. Providing specific modules, accredited work placements or 
amending the curriculum within the mainstream educa�on and training system to ensure that gradu-
ates have relevant industry skills. Addressing specific industry in-house skills needs through upskilling 
and building upon exis�ng skills base and experience within the firm – this requires flexible systems of 
Con�nuing Professional Development (CPD), online delivery, post graduate qualifica�ons and conver-
sion courses. In many cases, these shortages are small in scale but acutely felt by industry due to the 
cri�cal nature of the roles within the firm. Need for specialist exper�se to drive innova�on and growth 
within the firm; exper�se that is mainly developed through experience and is in demand globally. The 
main requirements from educa�on and training relate to ensuring access to relevant research exper-
�se and/or collabora�on on company specific product/process development.  

Overview 
 

This report will supply a database of modules in Transferable Skills offered by the Smart-Edu4.0 con-
sor�um partners (See Table 1 for list of consor�um partners). Regarding cer�fied upskilling of Staff in 
Industry, the University of Limerick runs a successful one-year full �me Engineering Masters in Mech-
atronics. This Mechatronics MEng was co-developed by industry experts, finding skills gaps and the 
requirements for upskilling students to achieve the required industrial-relevant skills. Since the com-
mencement of the Smart-Edu4.0 project however, UL has designed, developed, and launched a new 
two-year appren�ce Master of Engineering Course, in Equipment Systems Engineering (ESE). This 
course began in September 2021, where the students are embedded in industry, working on an indus-
trially relevant project. The students atend weekly online sprints on different ESE topics such as com-
pliance, procurement, and data management. In addi�on to this, UL has launched a Professional Di-
ploma in Equipment Systems Engineering in September 2022. This course is aimed at upskilling indus-
try staff in an online se�ng part �me, allowing for far reach of the course. The students will receive a 
professional diploma cer�fica�on upon comple�on. The design of these courses is available to the 
consor�um.  

As part of joint scien�fic training op�ons, UL has started to make online content from the MEng in 
Mechatronics available for training purposes to the consor�um. The content, consis�ng of high-quality 
tutorial videos for robot programming and PLC programming, allows students anywhere in the world 
to understand basic core concepts of the topics. 

Leveraging Confirm’s industrial equipment resources, UL is currently co-developing a mobile testbed 
with industry, designed for teaching smart manufacturing skills. This testbed consists of robo�cs, pro-
grammable logic controllers (PLCs), sensors and actuators. In addi�on to the hardware, a carefully 
planned training course is being developed, which can travel with the pla�orm to consor�um member 
sites for teaching various smart manufacturing technologies, as well as developing other transferable 
skills such as teamwork and problem solving. The design and fabrica�on of this testbed is currently 
underway. 

UL has also developed an undergraduate course in mechatronics, between the School of Engineering 
and the School of Electronics and Computer Engineering. A detailed overview of the course was 
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presented at the June 2022 consor�um mee�ng, where feedback was received from all par�es. The 
course breakdown has subsequently been shared with the consor�um. 

The consor�um partners have collated a database of the transferable skills offered. To ensure that the 
trainees/students have the transferable skills needed to become future leaders in their fields, they 
must take courses on pre-defined topics (see table 2 below). Together with the supervisors, the fellow 
must find courses that suit exis�ng knowledge and skills. The supervisor will help the fellow to find and 
to enrol in relevant courses in transferable skills at their own host ins�tu�on or, with free access, at 
one of the other academic partner organisa�ons. Table 2 outlines a comprehensive database of mod-
ules in transferable skills offered by Smart-Edu4.0 consor�um partners (see Table 2). 

Professional Development Programmes for Future Leaders 
 

As men�oned in the earlier sec�on, the University of Limerick has opened two courses to the Smart-
Edu4.0 Consor�um partners.  

Professional Doctorate Eng (PDEng) in Principal Engineering  
Professional doctorates (PDEng) differ from the tradi�onal doctorate, it recognises the existence of 
research ac�vi�es which can be described as professional prac�ce. The context for this PDEng pro-
gramme is the prac��oner workplace and the focus is on solving real-world problems faced in the daily 
workplace. The scope of these problems can be sufficiently large to be addressed in a significant piece 
of research planned and conducted over a period and which can ul�mately result in a PDEng award. 

This qualifica�on is aimed at those pursuing professional rather than academic careers. The PDEng 
acknowledges that significant research takes place within the prac��oner’s workplace, therefore, the 
context for this PDEng programme is the prac��oner workplace and the focus is on solving real-world 
problems faced in the daily workplace. 

The PDEng programme will equip students with a diverse knowledge of technology principals, disrup-
�ve inven�ons and innova�ve designs, processes, and techniques, as well as substan�al knowledge at 
the forefront of industry and the forefront of academic research.  Through problem-solving, heuris�cs, 
theory of inven�ve problem solving, technical analysis and cri�cal evalua�on, appren�ces will gain the 
ability to significantly contribute to the crea�ve process. 

The aim of a Professional Doctorate programme is to produce a qualifica�on which, whilst being equiv-
alent in status and challenge to a PDEng, is more appropriate for those pursuing professional rather 
than academic careers. The PDEng acknowledges that significant research takes place within the prac-
��oner’s workplace. Candidates are required to contribute to both theory and prac�ce in their field, 
and to develop professional prac�ce by contribu�ng to (professional) knowledge. 

(Further details can be found in Appendix 5) 

MEng in Equipment Systems engineering  
The second programme UL has opened to the Smart-Edu4.0 consor�um partners is the MEng in Equip-
ment Systems Engineering (MEng ESE). The ESE Academy (E-Cubers) has partnered with the University 
of Limerick (UL) to deliver Ireland’s first Equipment Systems Engineering appren�ceship at level 9 
(MEng).  
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This Appren�ceship programme provides experienced engineers with a comprehensive framework to 
manage the implementa�on of Industry 4.0 innova�ons in their employer’s equipment. This two-year 
MEng, in conjunc�on with vibrant Communi�es of Prac�ce (CoP), supplies an ideal framework for the 
appren�ce to comprehensively and efficiently evaluate both disrup�ve and sustaining innova�on so-
lu�ons. A�er they have qualified as Equipment Systems Engineers (ESEs), learners will be able to re-
main engaged with the CoPs throughout their long and produc�ve careers. (Further details of this 
course can be found in Appendix 6).  

Abbrevia�on Consor�um Partner 
UL University of Limerick 
QUB Queens University 
SERC South Eastern Regional College 
NTUA Na�onal Technological University of Athens 

Table 1: Consortium Partners and abbreviations  
 

Database of Modules in Transferable Skills 
The table (Table 2) below outlines the transferable skills programme offered by Smart-Edu4.0 consor-
�um partners. The courses offered are outlined on the le�-hand side with the number of credits of-
fered per course and the consor�um partner that offers the course, highlighted in dark orange colour. 

 Transferable Skills Programme offered by Smart-Edu4.0 Consor�um Part-
ners  
(c ) = compulsory (o) = op�onal  

Consor�um Partner UL QUB SERC NTUA 
Programme �tle Credits 
Responsible Re-
search and Inno-
va�on 

Public engage-
ment ad science 
educa�on (c ) 

3     

Open access ( c) 3     
Research Integ-
rity (o) 

3     

Gender equality 
(o) 

3     

Research Ethics 
(c ) 

3     

IP, Data Manage-
ment and Entre-
preneurship 

Dissemina�on 
and Explora�on 
skills (c ) 

3     

Presenta�on 
Skills (o ) 

3     

Professional De-
velopment 
 

Developing an ac-
ademic profile (c) 

3     

Leadership Train-
ing (o) 

3     
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CV Prepara�on 
and career skills 
development (c) 

3     

Other Induc�on training 
at host organisa-
�on (c) 

3     

Wri�ng into aca-
demic communi-
�es (o) 

3     

Digital Research 
Management (o) 

3     

Project Planning 
(o) 

3     

Innova�on (o) 3     
Sustainability (o) 3     
Entrepreneurship 
(o) 

3     

Ci�zenship (o) 3     
Working with 
Others (o) 

3     

 Project Manage-
ment (o) 

3     

Compe��on 
Analysis and mar-
ket research (o) 

3     

Economic analy-
sis and business 
administra�on (o) 

3     

Decision Support 
systems (o) 

3     

Business risk 
management (o) 

3     

Table 1: Transferable Skills Modules database 

A full overview of the transferable skills courses offered by each consor�um partner is provided in 
Appendices 1-4. 

Summary 
 

IO3 focuses on developing joint con�nuous professional development programs for future leaders, 
enabling Smart-Edu4.0 trainees/students to gain the ability and skills needed to become a smart man-
ufacturing leader. As part of this output, IO3 addressed specific industry in-house skills needs through 
upskilling. This report included a database of modules in Transferable Skills offered by the Smart-
Edu4.0 consor�um partners. It also supplies details of Joint Con�nuous Professional Development Pro-
grammes for Future Leaders offered by University of Limerick which are both opened to the other 
Smart-Edu4.0 consor�um partners. These programmes include PDEng in Principal Engineering and the 
MEng in Equipment Systems engineering. 
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Appendix 1: University of Limerick 
 
The Structured PhD Programme in Science and Engineering (S+E) is a four-year Level 10 Structured  
PhD, offered by the Faculty of Science and Engineering at the University of Limerick (UL). The first  
registra�on of students to the programme was in September 2013. The programme consists of two 
major components, which includes the PhD Research and Thesis (weighted at 270 credits) and the 
taught element, consis�ng of 12 credits (minimum) of specialised modules (which can be any Level 8 
or 9 modules, taken from within or outside UL) and 18 credits of Generic and Transferrable Skills (again, 
can be taken from within or outside UL). The Faculty of Science and Engineering offers a significant 
number of “pre-approved” specialised modules, which have been selected as suitable modules for 
Structured PhD’s. In addi�on, UL’s Cer�ficate in Generic and Transferrable Research Skills affords S+E 
Structured PhD students to obtain their 18 credits of generic and transferrable skills during the sum-
mer semester of their first or second year of study. 

All students registered on the S+E Structured PhD must get 30 credits of taught modules, to consist of 
a minimum of 18 credits of Generic and Transferable Skills and a minimum of 12 credits of Specialist 
Modules (chosen from Level 8 or 9 modules). The programme is very flexible as far as the Specialised 
modules and Generic and Transferrable skills modules can be garnered from both within and outside 
UL over the four years of the programme. It is, however, strongly recommended that the specialised 
modules be taken during the first 18-24 months of the programme, and that student enrols in the 
Cer�ficate in Generic and Transferrable Research Skills programme.  

If students wish to enrol on UL’s Cer�ficate in Generic and Transferrable Research Skills programme, 
then sufficient credits for generic and transferrable skills (i.e., 18 credits) will be garnered during the 
first or second summer semester of the Structured PhD. In addi�on, students may wish to also obtain 
their 12 credits of Specialised modules during the first 18-24 months of the programme (and this is 
strongly recommended so that the research element becomes the focus towards the later half of the 
PhD programme).  

UL launched the Cer�ficate in Generic & Transferrable Research Skills during the summer semester, 
2014. The cer�ficate consists of the following six modules in Generic and Transferrable Research Skills, 
and all are 3 ECTS credits each. For Science and Engineering Structured PhD Students the modules are 
taken on a pass/fail basis. 

 
External Generic & Transferrable Skills Modules 
 

It is possible to take other Generic & Transferrable Skills modules (not listed in Table 3) from UL or from 
other ins�tu�ons once they adhere to the skills shown by the Irish Universi�es Associa�on’s fourth 
level network of Deans of Graduate Studies as relevant to PhD student educa�on. These skills are, but 
not limited to, Research skills and awareness, Ethics and social understanding, Communica�on skills, 
Personal effec�veness/development and Team-working and leadership. This is not an exhaus�ve list, 
and their relevance to students will vary upon experien�al learning, disciplinary and professional de-
velopment needs. All external modules must be approved by the PhD Supervisor and confirmed for 
quality and credit level by the Head of Department and the S&E Structured PhD Course Director by 
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filling in Sec�on A of the ‘Structured PhD Programme and Research Student Module(s) Registra�on 
Form’ - prior to taking the module. 

 

Module 
Code 

Module Title ECTS Credits 

ES8002 Research Integrity 3 
TL8003 Planning Research And Publication: Planning Research 3 
TL8013 Developing Ideas and Arguments: Writing into Academic 

Communities 
3 

CM8003 Research Networking: Developing an Academic Profile 3 
CS8013 Digital Research Management 3 
LA8013 Research Ethics 3 

Table 2: Modules in the Certificate in Generic & Transferrable Research Skills Programme 
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Appendix 2: Queens University Belfast 
 
Stage 2: Professional Engineering and Innova�on (c) 
Contents Overview: 

• Careers & Employability: 
o Winning Applications 
o Industry Insights 
o Interview Preparation 
o Assessment Centres 
o Professionalism in the Workplace 
o Year of Professional Experience Briefing 

• Ethics 
• Project planning 
• Innovation 
• Sustainability 

Learning Outcomes: 

• To prepare a structured CV and detailed industrial applications 
• To deliver professional technical presentations and project briefings 
• To use published and digital information technologies for research preparation 
• To adopt an engineering approach to product/system development 
• To compile accurate requirements information 
• To devise research documentation for specification, design, and implementation 
• To implement teamwork, communication, and interpersonal skills 
• To demonstrate production planning, costing, and report writing 
• To express designs using common notations 
• To demonstrate creativity and innovation in team-based work 
• To prepare students for placement year and graduate employment by developing an aware-

ness of the business environment and the issues involved in successful career management. 
• To develop a range of transferable skills including communication skills, presentation skills 

and team working skills. 

Skills Learned through this module: 

• Self-awareness and discipline 
• Formal and technical report writing 
• Presentation of technical and academic information 
• Basic research methods 
• Elements of business practice and employability 
• Professional judgement, ethics, sustainability, and communication and interpersonal skills 
• Independent working and organisation 
• Professional development, creativity and innovation 
• Validating outcomes and comparative assessment 
• Collaboration, building relationships, networks and team working 
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• Giving and receiving feedback, and peer review 
• Using information sources and Digital Literacy 
• Skills align with IET Accreditation recommendations, which compliment technical learning in 

subject-specific modules. 

 
Stage 3: Engineering Entrepreneurship (c) 
Contents Overview: 

• Introduction to enterprise 
• Student example pitches 
• Overview of the startup process 
• Intellectual property overview 
• Funding opportunities 
• Business consultancy approaches 
• Importance of branding 

Learning Outcomes: 

• Report writing 
• Business presentation 
• Assimilation of business practices 
• Generation of product 
• Ability to pitch business concept 

Skills Learned through this module: 

• Presentational skills 
• Development of business acumen 
• Business plan creation 
• Team-working 
• Self-assessment 
• Creativity 
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Appendix 3: SERC 
 

Unit Title TQT Credit Value GLH Level 

Citizenship 30 3 20 Two 

Working with Others 30 3 20 Two 

Problem-Solving and Deci-
sion Making 30 3 20 Two 

Self-Management 30 3 20 Two 

Work Professionalism 30 3 20 Two 

Digital Literacy 30 3 20 Two 

Table 3: OCN-NI Level 2 Certificate in Transferable Skills 

Notes:  

Total Qualification Time (TQT) for this qualification: 180 hours  

Guided Learning Hours (GLH) for this qualification: 120 hours 

 

 

 

Table 4: Specification Extract 

 



  htps://smartedu40.eu/ 
 

12 
 

T-Skills Blueprint 
Criteria 

Aware of rules 
around acceptable 
behaviour in college. 
 

Complies with rules 
around acceptable be-
haviour in college. 

Models and promotes 
compliance with rules 
around acceptable be-
haviour in college. 
 

L2 Certifi-
cate Mapped Cri-
teria 

1. Outline what is 
meant by social di-
versity. 
 

1M.1 Apply the princi-
ples of social diver-
sity through a group 
project involving at 
least one of the fol-
lowing: 

a. staff 
b. peers 
c. oth-
ers 

1.D.1 Assess own contri-
bution to the group 
project undertaken in 
AC 1.M.1 including 
how own per-
sonal choices and be-
haviours apply 
the principles of social 
diversity identifying 
possible areas for im-
provement. 

Table 5: Mapping to T-Skills blueprint 

Notes: Blueprint criteria will be reviews and amended as necessary    
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Appendix 4: NTUA 
 

Postgraduate Athens MBA  
(Par�cipa�on of E.C.E School-Mechanical and Chemical Engineers) 
  
The Athens MBA (Par�cipa�on of E.C.E School-Mechanical and Chemical Engineers) offers various 
modules such as Economics for Business Administra�on, Business Administra�on, Business and Com-
pe��on Law, Project and Program Management, Management Accoun�ng, Opera�onal Research – 
Management Science, Business Games, Organiza�onal Behavior and Human Resource Management, 
Business Policy and Strategy, Management Informa�on Systems, Financial Management I, and Total 
Quality Management. Upon comple�on of these courses, postgraduate students will develop compe-
tencies in different areas such as understanding the principles of economics, business management, 
compe��on law, project management, management accoun�ng, and quality management. They will 
also be able to use different management models, techniques, and tools in prac�ce. Moreover, stu-
dents will gain skills and competencies to manage people and organiza�ons effec�vely and efficiently. 
Overall, the program seems to offer a diverse set of courses that can provide students with the neces-
sary skills and knowledge to succeed in their careers. 
   

School of Mechanical Engineering Undergraduate Modules  
  
The undergraduate modules offered by the School of Mechanical Engineering cover a wide range of 
topics related to produc�on/opera�ons management and business administra�on. The courses pro-
vide students with a thorough understanding of various concepts related to produc�on planning and 
control, quality management and control, materials management, supply chain management, and 
business process reengineering, among others. 
  
The inclusion of a course on Business Games, where students can manage a hypothe�cal enterprise 
and apply their theore�cal knowledge, is a way to develop prac�cal skills and gain hands-on experience 
in decision-making. Similarly, the course on Management Informa�on Systems provides a comprehen-
sive overview of enterprise resource planning (ERP) systems, and students can learn how to analyze 
and design informa�on systems, manage informa�on systems projects, and model business processes. 
  
The Project Management course covers various concepts related to project management, including 
project management processes, na�onal, and interna�onal PM standards, and cost management tech-
niques. The Decision Support Systems course provides students with an introduc�on to contemporary 
decision support systems, business and data analy�cs, and the basic principles of business intelligence 
systems. 
 
The Business Risk Management course focuses on risk management concepts, enterprise risk manage-
ment, and the cri�cal success factors and risk management culture. Similarly, the Supply Chain Man-
agement course provides students with an overview of contemporary SCM principles, network design 
and planning, inventory management, transporta�on, and the role of informa�on technology in SCM. 
  
Overall, the modules offered by the School of Mechanical Engineering provide a comprehensive un-
derstanding of produc�on/opera�ons management and business administra�on concepts and princi-
ples. The inclusion of prac�cal assignments and hands-on experience through Business Games and 
laboratory exercises further enhances students' learning experience. 
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School of Chemical Engineering Undergraduate Modules  
   
The School of Chemical Engineering offers three undergraduate modules related to business and pro-
ject management. 
  
The first module, "Compe��on Analysis and Market Research," emphasizes the importance of under-
standing the needs and requirements of users, as well as the features, structure, and trends of the 
market, for successful product design and development. It also highlights the relevance of market re-
search and analysis for engineers employed in marke�ng, technical sales, supplies, technology and 
innova�on management, plant design, and project management. 
  
The second module, "Economic Analysis and Business Administra�on (for Engineers)," covers the basic 
concepts of the overall func�oning of the financial environment, and then analyzes the role and form 
of modern business. It also explores intra-business core func�ons such as product development, sales, 
technology and innova�on management, human resources management, and financial management. 
Finally, it analyzes methods of cos�ng and pricing, as well as basic investment valua�on tools and tech-
niques, to provide an integrated view of how decisions are made, and a business strategy is formulated. 
  
The third module, "Project Management," provides knowledge and skills to successfully manage pro-
jects and programs, including planning, organiza�on, and management of complex ac�vi�es within an 
agreed �meframe, budget, and technical specifica�ons and requirements. It also acknowledges the 
increasing importance of project and network management for modern engineers and organiza�ons, 
who work on projects in conjunc�on with their conven�onal organiza�onal structures/func�ons and 
the range of products and services they produce and offer. 
  
Overall, these modules seem to provide a solid founda�on for chemical engineering students who 
want to pursue careers in business and project management. 
  
 

School of Naval Architecture and Marine Engineering 
   
The modules offered by the School of Naval Architecture and Marine Engineering seem to cover a good 
range of topics related to finance, investment decisions, risk management, and produc�on manage-
ment. However, the descrip�ons provided are brief, and it is difficult to assess the depth and breadth 
of each module. 
  
One recommenda�on could be to provide more detailed informa�on about the course content and 
learning outcomes. This will help students to make informed decisions about which modules to choose 
and also provide a beter understanding of what they will learn. 
  
Addi�onally, it would be useful to include prac�cal applica�ons and case studies related to the mari-
�me industry in these modules. This will provide students with a beter understanding of the industry-
specific challenges and opportuni�es and prepare them for real-world situa�ons. 
  
Finally, it would be beneficial to offer more opportuni�es for prac�cal learning, such as internships, 
projects, and workshops, to supplement the theore�cal knowledge gained through the modules. This 
will help students to develop their prac�cal skills and gain experience in applying the concepts they 
have learned. 
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School of Mining and Metallurgical Engineering  
 
The data provided suggests that the undergraduate modules offered by the School of Mining and Met-
allurgical Engineering focus on Advanced Investment Analysis. The course covers various aspects of 
investment in mining and minerals sectors including market, technological and regulatory uncertain-
�es. The course also introduces Real Op�ons analysis which is a rela�vely innova�ve approach to in-
vestment valua�on. 
  
Based on the data provided, it seems that the course is well-designed and relevant to industry. How-
ever, it could be beneficial to provide some more prac�cal examples of how Real Op�ons analysis can 
be applied in the mining and minerals industry. Addi�onally, it might be helpful to discuss some of the 
limita�ons of Real Op�ons analysis and its poten�al drawbacks. 
  
It might also be useful to include some informa�on on the specific skills and tools that students will 
acquire through the course. This could include training in financial modeling, data analysis, and risk 
management. Providing students with prac�cal, hands-on experience in these areas will beter prepare 
them for careers in the mining and minerals industry. 
  
Overall, the School of Mining and Metallurgical Engineering seems to offer a well-structured and com-
prehensive course in Advanced Investment Analysis. By incorpora�ng some prac�cal examples and 
hands-on training, the course can beter prepare students for successful careers in the mining and 
minerals industry. 
 
  

School of Civil Engineering  
   
The Applied Economics module seems comprehensive and covers important topics related to microe-
conomics and accoun�ng principles. However, it would be helpful if the module also includes macro-
economic theory, as this will provide a broader understanding of the economic environment and its 
impact on the construc�on industry. Addi�onally, the module could be further improved by including 
more case studies and real-world examples to help students apply the theore�cal concepts to prac�cal 
situa�ons. 
  
In the Quality Control and Quality Assurance module, it is good that the students will learn about 
quality management systems and develop project quality plans. However, the module could be en-
hanced by including more hands-on ac�vi�es and prac�cal exercises, such as simula�ons and group 
projects, to give students a beter understanding of how to implement and use quality management 
systems in real-world scenarios. Furthermore, it may be useful to introduce students to emerging tech-
nologies, such as ar�ficial intelligence and machine learning, that are increasingly being used in quality 
control to follow the production process and intervening when the production is out of statistical con-
trol.  
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Appendix 5: Professional Doctorate in Engineering 
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Appendix 6: MEng in Equipment Systems Engineering 
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