
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Footwear in the 21st century 

 New skills for the design of drastically improved 

comfort, sustainable, fashion-oriented and scientifically 

led footwear products 

PROJECT 601137-EPP-1-2018-1-RO-EPPKA2-KA 

 

D5.1 Modular courses and training 
material 

 

 

 



  

PROJECT 601137-EPP-1-2018-1-RO-EPPKA2-KA 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

The information and views set out in this document have been 

developed within the framework of the “SciLED- Footwear in the 

21st century: New skills for the design of drastically improved 

comfort, sustainable, fashion-oriented and scientifically-led 

footwear products” project, funded by the ERASMUS+ Programme, 

KA2 - Cooperation for Innovation and the Exchange of Good 

Practices - Knowledge Alliances. 

 

The European Commission support for the production of this 

publication does not constitute an endorsement of the contents, 

which only reflects the views of the authors, and the Commission 

cannot be held responsible for any use, which may be made of the 

information contained therein. 
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INTRODUCTION 

 
Because both comfort and sustainability are highly technical subjects, developing products that 
integrate these requirements necessitates highly trained staff possessing adequate knowledge of 
mechanical and technological determinants affecting the levels of comfort and sustainability of 
footwear products and production processes. The SciLED-developed curriculum proposes high 
quality, cutting-edge technical knowledge and skills sets on both topics, developed by the best 
footwear experts in Europe. Because comfort and sustainability-related skills are so highly valued 
by footwear companies, the SciLED courses will be stepping stones to employment and career 
development for courses’ participants.  
 
Besides the quality of the content developed by SCILED Knowledge Alliance partners, the strength 
of the SciLED curriculum lies in its flexibility. The SCILED curriculum is not full training programmes. 
The content has been instead divided into modules, and each module focuses on a specific topic:  

 Performance and Comfort Requirements;  

 Sustainability; 

 Design Engineering.  
 
Each of the modules comprises 5 to 6 Units of Learning (see the infographic on p. 3). Each module 
equals 5 credits aligned with the European Credit Transfer and Accumulation System (ECTS), 
ensuring the easy transferability of the credits across the European Union. The modules are 
therefore intended as a complement to already existing training programmes to enrich universities’ 
current undergraduate or graduate programmes. The modules have also been designed to upskill 
footwear professionals with the latest knowledge and skills in comfort and sustainability. 
 
The aim of the SciLED partnership was to produce a modular and structural educational package 
able to cover different target groups ranging from new students to experienced employees in the 
sector. It was therefore designed to provide either a holistic approach to footwear comfort and 
sustainability or a seminar approach to specific issues like for example the emerging technologies in 
footwear manufacturing. Also, since the SciLED project addresses both the professions of footwear 
designer and product manager, the educational package was prepared accordingly, stressing out 
the critical life-cycle phases related to the corresponding profession. The training material was 
structured on units and lessons in order to be transformed into e-learning courses with self-
assessment methodologies. 
 
At the end of the training based on the SciLED modular courses, a student or professional will be 
able to: 

 Understand the footwear comfort and sustainability issues and the various parameters that 
determine them; 

 Understand the role of materials and shoe components in the development of sustainable, 
comfort- and health-oriented products; 

 Understand the footwear life-cycle and the role of comfort and sustainability as design 
parameters of utmost importance; 
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 Understand the role of computational tools and methods for predicting and analysing 
comfort. 

 Design high quality footwear incorporating comfort and sustainability requirements in the 
design cycle. 
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MODULE 1. FOOTWEAR PERFORMANCE AND COMFORT 

 
Learning objectives  
Module 1 aims to enable the Footwear Designer and the Footwear Product Manager to acquire 
knowledge and skills on footwear performance and comfort. The primary learning objectives are: 

 Identify consumer’s requirements for comfort and transform their needs into design 
specifications; 

 Analyse human foot and gait cycle in order to offer products that meet fit and comfort 
requirements; 

 Describe characteristics of footwear structure, materials and components that enhance 
walking, balance, stability, plantar pressure distribution, cushioning and shock 
absorption, bending and torsion, slip resistance and softness, flexibility and lightweight; 

 Evaluate static and dynamic foot anthropometric parameters and transform them into 
constructive parameters of the last to ensure proper fitting and dimensional comfort; 

 Describe requirements addressing hydrothermal comfort; 

 Explain testing standards and equipment for evaluating comfort and performance and 
name sources of technical specifications for footwear. 

Learning structure 
The module is structured in 6 units with an allocation of 5 ECTS credit points: 

 

 Unit 1. What is comfort in footwear? 
- The concept of comfort & consumer’s requirements for comfort 
 

 Unit 2. Mechanical comfort and footwear performance 
- Human foot, gait cycle, facility of walking, balance and stability 
- Plantar pressure distribution and ground reaction forces 
- Cushioning and shock absorption 
- Bending and torsional characteristics of the sole 
- Slip resistance, softness, flexibility and lightweight 
 

 Unit 3. Fitting and dimensional comfort 
- Static and dynamic foot measurements 
- Relation between the foot, last and footwear 
 

 Unit 4. Introduction to hydrothermal comfort  
- Thermal comfort, water resistance, absorption, and vapour permeability/ breathability 
 

 Unit 5. Testing standards and equipment for evaluating comfort and performance 
- Testing standards and equipment for evaluating performance and comfort aspects 
- Sources of product specifications and testing standards 
 

 Unit 6. Design for comfort and footwear performance 
- Study Cases on companies that manufacture comfortable footwear 
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Learning outcomes 
At the end of the module, the student will have the competencies and the skills to: 

 Understand consumer’s requirements for comfort; 

 Set a footwear product strategy toward comfort; 

 Select footwear materials and components based on their characteristics to assure comfort 
and performance; 

 Interpret testing standards for evaluating comfort and performance; 

 Elaborate outstanding functional footwear designs by incorporating engineering solutions to 
ensure comfort. 

 

MODULE 2 FOOTWEAR SUSTAINABILITY 

 
Learning objectives  
Module 2 aims to enable the Footwear Designer and the Footwear Product Manager to acquire 
knowledge and skills on footwear sustainability. The main learning objectives are: 

 understand the consumer’s requirements for sustainability, the legal requirements, as well 
as non- legislative initiatives, and product standards on consumer safety and environment 
protection; 

 set the footwear product strategy towards sustainability; 

 select footwear materials and components based on sustainability criteria being able to use 
testing standards and equipment; 

 apply design for manufacturing concept, being able to select sustainable technologies, 
including the emerging ones, in the design stage; 

 monitor the compliance with sustainability requirements being able to use methodologies 
and computer aided tools to evaluate environmental impact and assess sustainability in 
footwear companies; 

 coordinate the Product Lifecycle Management process, being able to interconnect the 
product engineering systems; 

 manage the footwear innovation being able to assess and select sustainable materials and 
to create innovative footwear concept to support sustainability. 

 
Learning structure 
The module is structured in 5 units with an allocation of 5 ECTS credit points: 

 Unit 1 - Modern concepts on footwear sustainability 
- Introduction to sustainability / consumers’ and legal requirements 
- Requirements from non-legislative binding initiatives 

 

 Unit 2 - Framework for sustainability in footwear 
- Methodologies and tools to evaluate environmental impact and assess sustainability in 
footwear companies 

- Computer aided tools for assessing sustainability  
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 Unit 3 - Materials and technologies for sustainable footwear manufacturing 
- Footwear materials, properties and environmental impact 
- Chemical risks of footwear materials 
- Testing standards and equipment for evaluating sustainability aspects 
- Innovative footwear materials for sustainability 
- Design for sustainable manufacturing 
- Emerging technologies for sustainable footwear manufacturing 

 

 Unit 4 - Product Lifecycle Management approach for sustainability 
- Reference models for footwear product lifecycle phases 
- Footwear product development strategies to support sustainability 
- Post-consumer waste management 

 

• Unit 5 – Footwear design for sustainability            
- Case studies  on footwear companies 

 
Learning outcomes 
At the end of the module the student will have the competences and the skills to: 

 understand and manage the consumer’s requirements for sustainability; 

 select materials based on sustainability criteria; 

 monitor the compliance with sustainability requirements; 

 coordinate the Product Lifecycle Management (PLM) process; 

 set the footwear product strategy towards sustainability; 

 manage footwear innovation process. 
 

MODULE 3 FOOTWEAR DESIGN ENGINEERING  

 
Learning objectives 

Module 3 aims to enable the Footwear Designer and the Footwear Product Manager to acquire 
knowledge and skills on footwear design engineering. The main learning objectives are: 

 Understanding main principles on materials engineering and the use of materials in footwear 
design; 

 Understanding the role of comfort and performance properties in footwear design; 

 Understanding the properties of planar mechanical comfort; 

 Understanding footwear fitting issues; 

 Understanding the role thermal comfort in footwear design.  

 
Learning structure 
The module is structured in 5 units with an allocation of 5 ECTS credit points: 
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Unit 1. CAD/CAM/CAE systems for supporting integrated footwear design. 

- IT aids to footwear design engineering 

- Computer-aided tools for material selection in the footwear industry 

- Overview on CAD/CAM/CAE systems for the footwear industry  

 

 Unit 2. Introduction to materials engineering 

- Introduction to materials engineering 

-  Introduction to FEA 

 

Unit 3. Engineering footwear for mechanical and hydrothermal comfort 

- Introducing Finite Element Analysis (FEA) in footwear design engineering 

- Managing plantar pressure maxima and distribution 

- Managing shock absorption characteristics 

- Managing bending and torsional characteristics of the sole structure 

- Managing fitting aspects 

- Managing thermal comfort 

Unit 4. Footwear 3D/2D CAD. Virtual & Rapid prototyping – Project work 

 

Unit 5. Fashionable footwear drastically improved to comfort and sustainability – Project work 

 

Learning outcomes 

At the end of the module the student will have the competences and the skills to: 

 use creatively new technologies that combine computer-aided techniques/methods 
(CAD/CAM/CAE) for modern footwear design and manufacturing; 

 select suitable materials for all footwear parts that comply with performance and comfort 
requirements; 

 apply engineering-analysis and simulation tools for footwear design. 
 

FORMAT 

For each lesson, a ppt presentation was elaborated, which was transformed into a video lecture, 
accompanied by additional explanations in English.  The complete content of the lesson was 
transformed into course notes that were translated into the consortium's languages: Portuguese, 
Spanish, Italian, Greek, Romanian. 

http://academy.sciled.eu/mod/page/view.php?id=203
http://academy.sciled.eu/mod/page/view.php?id=205
http://academy.sciled.eu/mod/page/view.php?id=206
http://academy.sciled.eu/mod/page/view.php?id=207
http://academy.sciled.eu/mod/page/view.php?id=208
http://academy.sciled.eu/mod/page/view.php?id=209
http://academy.sciled.eu/course/view.php?id=5#section-4
http://academy.sciled.eu/course/view.php?id=5#section-5
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TEST QUIZZES 

For each lesson, a set of 3 key questions was developed, useful to track the progress made by the 
students in going through each lesson, before moving on to the next one. 

COPYRIGHT 

Following the Erasmus+ guidelines on Open Educational Resources, the SciLED consortium agreed 
to adopt the following Open License model for all the produced products and outcomes, according 
to the Creative Commons Licence Attribution- Non-commercial - Share Alike 4.0 International (CC 
BYNC- SA 4.0). However, the open access policy adopted by SciLED alliance is included in the 
Agreement for project sustainability and exploitation of the results. 

 AVAILABILITY OF THE MODULAR COURSES  

 The  entire training content is available on SciLED Academy to HE students, academic and research 
staff, employees in footwear companies upon free registration on the project website 
www.sciled.eu . After registration, the user will send  a  request to the project coordinator at 
aura.mihai@academic.tuiasi.ro.    

 Mainly, the access is granted to users that demonstrate an official link with an organisation that 
operates in footwear sector: universities, research and technological centres, companies, etc.  An 
agreement in this respect will be signed by the legal representative of the organisation. Based on 
this agreement, the organisation will become member of the SciLED Knowledge Alliance and will 
benefit from the following:  

 enrol staff/students in the SciLED Academy;  

 participate in events organised by SciLED Knowledge Alliance (eg. Workshops and 
Seminars); participate in other joint events and/or networks/clusters/ meetings; 

 knowledge-sharing on skills needs, new curricula, teaching methods and tools for a 
further digitalised, sustainable and resilient Footwear sector in Europe;  

 join in further partnerships for Research & Development projects; 

 mobility & internationalisation of academic staff, trainers and students; 

 exchange good practices and joint initiatives to increase the attractiveness of HE in 
the Footwear sector. 

 
Freelancers and individual users that demonstrate a real passion for the footwear industry or other 
design and product development related topics will also be granted with an access for a limited 
period, on a trial basis. 

  

http://www.sciled.eu/
mailto:aura.mihai@academic.tuiasi.ro
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