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WELCOME

WELCOME

This book contains the contributions accepted for presentation at the 50th SEFI 2022 Annual 
Conference, which was held in Barcelona on 19-22 September 2022.

We are moving fast towards new scenarios in engineering education. Not only is technology 
strongly influencing education, human and social factors are also at the core of essential ways 
of shaping a new future for universities.

How can we shape the future of learning and teaching?

We can have a say, as we have comprehensive experience in all relevant elements that 
influence learning. We share our passion for education. We have the will to accompany 
teachers and new academics on the road to engineering education. We have all the SEFI 
Special Interest Groups working hard on key topics.

Let us share our vision for the future and the new scenarios that open up and bring together 
the transformative capacity of universities and teachers.

The focus of the proceedings also explore the new scenarios that European alliances of tech 
universities open up for the future of engineering education.

The organizers would like to thank all authors for submitting their contributions, as well as the 
supporting organizations for their help in making SEFI 2022 possible.

Furthermore, we are delighted to announce that in addition to ISBN, we will include a Digital 
Object Identifier (DOI) for each accepted paper at this year’s conference. We hope that you 
appreciate this important step forward, we believe having a DOI is an excellent advantage for 
researchers

The UPC and its Institute of Education Sciences have just celebrated 50 years in teaching 
and education. The SEFI and the UPC are thankful for everyone’s participation in this project.

Imma Ribas (Vicerectora UPC)

Santiago Silvestre (Co-Chair SEFI Conference 2022)

Ariadna Llorens (co-Chair SEFI Conference amb Director of ICE UPC

Universitat Politècnica de Catalunya- Barcelona Tech (UPC)
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SEFI – EUROPEAN SOCIETY FOR 
ENGINEERING EDUCATION

SEFI – EUROPEAN SOCIETY FOR ENGINEERING 
EDUCATION

SEFI is the largest network of higher engineering education institutions (HEIs) and educators 
in Europe. Created in 1973, SEFI is an international non-profit organisation aiming to support, 
promote and improve European higher engineering education, enhancing the status of both 
engineering education and engineering in society. 

SEFI is an international forum composed of higher engineering education institutions, 
academic staff and teachers, students, related associations and companies present in 48 
countries. Through its membership and network, SEFI reaches approximately 160.000 
academics and 1.000.000 students. SEFI represents more than 4 decades of passion, 
dedication and high expertise in engineering education through actions undertaken according 
to its values: engagement and responsibility, respect of diversity and different cultures, 
institutional inclusiveness, multidisciplinary and openness, transparency, sustainability, 
creativity and professionalism. 

SEFI formulates ideas and positions on engineering education issues, influences engineering 
education in Europe, acts as a link between its members and European and worldwide bodies, 
contributes to the recruitment of good students whilst always promoting an international 
dimension in engineering curricula. 

Our activities: Annual scientific conferences, annual conventions for engineering deans, 
ad hoc seminars/workshops organised by our working groups and special committees, 
scientific publications (incl. the bi-monthly European Journal of Engineering Education), 
European projects under ERASMUS + and Horizon2020, position papers, European debates, 
cooperation with other major European and international bodies. 

The cooperation with partner and sister engineering organisations in Europe and in the world 
is also one of our priorities.

For further information:

SEFI aisbl
39, rue des Deux Eglises
1000 Brussels (B)
Tel. + 32 2 5023609office@sefi.be - www.sefi.be
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NEW SCENARIOS THAT OPEN UP

TOWARDS A NEW FUTURE IN ENGINEERING,
 NEW SCENARIOS ThAT EUROPEAN ALLIANCES OF TECh 

UNIVERSITIES OPEN UP  

We are moving fast towards new scenarios in engineering education. Not only is technology 
strongly influencing education, human and social factors are also at the core of essential ways 
of shaping a new future for universities.

How can we shape the future of learning and teaching?

We can have a say, as we have comprehensive experience in all relevant elements that 
influence learning. We share our passion for education. We have the will to accompany 
teachers and new academics on the road to engineering education. We have all the SEFI 
Special Interest Groups working hard on key topics.

Let us share our vision for the future and the new scenarios that open up and bring together 
the transformative capacity of universities and teachers.

The focus of the conference also explores the new scenarios that European alliances of tech 
universities open up for the future of engineering education.

The UPC and its Institute of Education Sciences have just celebrated 50 years in teaching and 
education. Therefore, at this 50th SEFI annual conference, the SEFI and the UPC are pleased 
to invite everyone to participate.

Theme of SEFI 2022

“Towards a new future in engineering education”, new scenarios that European alliances of 
tech universities open up.
● Conference Tracks
1. Entrepreneurship Education.
2. Artificial Intelligence in Education.
3. Student Engagement. Building Communities and Coordination.
4. Industry and Companies liaison. Regional Involvement and Innovation.
5. Mentorship and Tutorship.
6. Fostering Engineering Education Research.
7. Sustainability. Sustainable Development Goals.
8. Ethics in Engineering Education. Social and Service Learning, Cooperation for 

Development.
9. Virtual and Remote Labs.
10. Navigating Open Learning Environments (Moodle and others).
11. Mathematics at the heart of Engineering.
12. Physics and Engineering Education.
13. Architecture Education.
14. Challenges of new European Universities (Joint Programmes, Flexible Study Pathways, 

Student Mobility, Metacampus, Co-teaching, Co-creation with students, ...).
15. Attractiveness of Engineering, Gender and Diversity.
16. Curriculum Development, Engineering Skills, Lifelong Learning. (Including skills and 

competences, transition to labour market, self-awareness, management of self, creativity 
and innovation, management competences, employability, competitiveness, professional 
development, career planning, principles and values).

Contributions on any other topic on Engineering Education are also welcome.
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Monday 19 September 2022

New scenarios that European 
alliances of tech universities open up

Lourdes Reig Puig

Vice-rector for International Policy

Universitat Politècnica de Catalunya (UPC), Spain

Lourdes Reig Puig has a degree in Biological Sciences from the Universitat Autònoma de Barcelona, 
a doctoral degree in Marine Sciences from the Universitat Politècnica de Catalunya and a master’s 
degree in Scientific, Medical and Environmental Communication from the Universitat Pompeu Fabra. 
She has been an associate professor attached to the Department of Agri-Food Engineering and 
Biotechnology and affiliated with the Barcelona School of Agri-Food and Biosystems Engineering 
(EEABB) since 2003.As a researcher she is part of the Centre for Agrifood Economics and 
Development (CREDA-UPC-IRTA). Her research field is aquaculture, in which, as the technical 
director of an aquaculture facility for eight years, she focused on production before starting her 
activity at the UPC. She has spent mobility periods at the University of Washington (Seattle, USA) 
and the Lower Saxony Fish Health Control Centre (Hanover, Germany). She was a visiting professor 
at the University of California (Davis, USA) and the Technical University of Denmark (Copenhagen). 
She is the author or co-author of more than 30 publications in indexed and non-indexed journals and 
around 100 conference papers. She has participated in numerous national and European competitive 
research projects and technology transfer contracts. She is currently the director of the Maritime 
Network of Catalonia (BlueNetCat).In the area of management, she was the academic secretary 
(2005-2007), the assistant director of Promotion and International Relations (2008-2010) and the 
director (2011-2015) of the Barcelona School of Agricultural Engineering (ESAB, now EEABB). She 
coordinated the interuniversity master’s degree in Aquaculture (2006-2010) and was the vice-rector 
for International Relations (2015-2017). 
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Wednesday 21 September 2022

Gender mainstreaming in 
Engineering Education

Alicia García-holgado

Assistant Professor

Computer Science Department

University of Salamanca, Spain.

Alicia García-Holgado received the degree in Computer Sciences (2011), a M.Sc. in Intelligent 
Systems (2013) and a Ph.D. (Cum Laude) (2018) from the University of Salamanca, Spain. She is 
Assistant Professor at the Computer Science Department since September 2021 and member of 
the GRIAL Research Group of the University of Salamanca since 2009, where she currently leads 
the research line “Social Responsibility and Inclusion”. She is a Researcher of International Impact 
at the Universidad Nacional San Agustín, Arequipa (Peru). She is also a member of the Women in 
Computing Committee of the Spanish Computing Scientific Society and sub-coordinator of the CLEI 
(Latin American Centre for Computer Science Studies) Community for Latin American women in 
computing. Her research is related to the development of technological ecosystems for knowledge 
and learning processes management in heterogeneous contexts, and the promotion of diversity 
and inclusion in STEM, with a particular focus on engineering and technology. She has participated 
as technological support and coordinator in a large number of regional, national and international 
research projects. She is currently part of the coordinating team in the W-STEM project, a capacity 
building project funding by the European Union (https://wstemproject.eu), and researcher in the 
CreaSTEAM project, both focused on creating inclusive spaces in education and reducing the 
gender gap in STEM.
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Thursday 22 September 2022

The Future of Engineering Education 
in a Post-pandemic World

Arnold Pears

Professor and Department Head

Department of Learning in Engineering Sciences

KTH Royal Institute of Technology, Sweden

Arnold Pears BSc(Hons) 1986, PhD 1994, La Trobe University, Melbourne, Australia. Appointed 
to Professorial Chair, Department of Learning in Engineering Sciences, KTH Royal Institute of 
Technology, Stockholm, Sweden, 2018. Uppsala Served in the University Academic Senate, 
Programme Director for the IT Engineering programme, and served multiple terms as elected 
member of the educational advisory board of the Faculty of Technology and Natural Sciences. 
Currently supervises 4 PhD students and leads the KTH participation in projects funded by the EU 
and NordPlus. He coordinates KTH participation in 2 Swedish Reseach Council funded graduate 
schools. He has published more than 40 journal articles and more than 150 refereed conference 
papers. Citations: 1861, H-index: 19, Google Scholar 14/12/2020
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INTERNATIONAL ORGANISING COMMITTEE (IOC)

● Imma Ribas (President of the Conference, UPC Vice-rector)
● Ariadna Llorens (Conference Co-Chair)
● Hannu-Matti Järvinen (SEFI President)
● Luis Manuel Sanchez Ruiz (SEFI Vice-president)
● Balázs Nagy (SEFI Continuous Conference Co-Chair, SEFI Vice-president)
● Klára Kövesi (SEFI Board of Directors member)
● Raffaella Manzini (SEFI Board of Directors member)
● Klara Ferdova (SEFI Communication Officer)
● Alexandra Schulz (representative of SEFI2021 Chair)
● Mike Murphy (SEFI2023 Conference Chair)
● Araceli Adam (LOC representative)

INTERNATIONAL SCIENTIFIC COMMITTEE (ISC)

● Santiago Silvestre (Universitat Politècnica de Catalunya · BarcelonaTech, Con-
ference Chair)

● Balázs Nagy (Budapest University of Technology and Economics, SEFI Con-
tinuous Conference Co-Chair, SEFI Vice-president)

● Araceli Adam (LOC representative)

Academic representatives from hosting university and country (SEFI2022):

● Ariadna Llorens (Conference Co-Chair)
● Jesus Alcober
● Marc Alier
● Joana d’Arc Prat
● Ramon Bragós
● Antonio Hernández
● Marcel Macarulla
● Joan Moreno
● Antoni Pérez-Poch
● Belén Onecha
● Sebastian Tornil
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Chairs of the SEFI Special Interest Groups (SIG):

● Juho Tiili (Tampere University of Applied Sciences, SEFI SIG – Physics)
● Deolinda Dias Rasteiro (Instituto Superior de Engenharia de Coimbra, SEFI 

SIG – Mathematics)
● Bente Norgaard (Aalborg University, SEFI SIG - Continuing Engineering Edu-

cation and Lifelong Learning)
● Aniko Kalman (Budapest University of Technology and Economics, SEFI SIG – 

Continuing Engineering Education and Lifelong Learning)
● Inês Direito (University College London, SEFI SIG – Gender and Diversity)
● Calvin Rans (TUDelft, SEFI SIG – Open and Online Education)
● Jordi Segalas (Universitat Politècnica de Catalunya · BarcelonaTech, SEFI SIG 

– Sustainability)
● Katriina Schrey-Niemenmaa (Aalto University , SEFI SIG - Attractiveness)
● Kamel Hawwash (University of Birmingham, SEFI SIG – Engineering Skills)
● Neil Cooke (University of Birmingham, SEFI SIG - Engineering Skills)
● Roland Tormey (École Polytechnique Fédérale de Lausanne, SEFI SIG – Eth-

ics)
● Manfred Hampe (Technische Universität Darmstadt, SEFI SIG – Ethics)
● Tinne De Laet (KULeuven, SEFI SIG – Engineering Education Research)
● Carlos Rioja del Rio (Universidad de Cádiz, SEFI SIG – Curriculum Develop-

ment)
● Fredrik Georgsson (Umea University, SEFI SIG – Curriculum Development)
● Gareth Thomson (Aston University, SEFI SIG – Curriculum Development)
● Greet Langie (KULeuven, SEFI SIG – Capacity Building)

LOCAL ORGANISING COMMITTEE (LOC)

● Santiago Silvestre (Conference Chair)
● Ariadna Llorens (Conference Co-Chair)
● José Miguel Quiñones Ruiz (Project Manager)
● Araceli Adam (Liaison Officer)
● Eva Fernández ( Administrative Officer)
● Ernests Zalitis (Student)
● Beatriz Rodríguez (CIMNE Congress Bureau)
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Barcelona Tech Spain

Chantal Brans TU/e Netherlands

Rebecca Broadbent Aston University United Kingdom
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Barcelona Tech Spain

Rolando Chacón Universitat Politècnica Catalunya- 
Barcelona Tech Spain

Shannon Massie 
Chance University College London United Kingdom

Juebei Chen Aalborg University Denmark

Eva Cheng University of Technology Sydney Australia

Darcie Christensen Minnesota State University Mankato United States
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Neil Cooke University of Birmingham United Kingdom
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Barcelona Tech Spain

Tracy Samantha Craig University of Twente Netherlands
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Ines Direito University College London (UCL) United Kingdom
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Christian Forbrig TU Berlin Germany

Jan Frick University of Stavanger Norway

Stefan Fricke TU Berlin Germany

Ludo Froyen KU Leuven Belgium

Tina Anne Fuhrmann University of Applied Sciences 
Merseburg Germany

Manel Gasulla Universitat Politècnica Catalunya- 
Barcelona Tech Spain

Fredrik Georgsson Umeå University Sweden

Ester Gimenez-Carbo Universitat Politecnica de Valencia Spain

Sonia M. Gomez Puente Eindhoven University of Technology Netherlands

Eileen Goold Technological University Dublin Ireland

Sara Grex DTU Denmark

Roger Hadgraft University of Technology Sydney Australia

Claus Thorp Hansen Technical University of Denmark Denmark

Jolan Hanssens KU Leuven Belgium

Cécile Hardebolle Ecole Polytechnique Fédérale de 
Lausanne Switzerland

Kamel Hawwash Univeristy of Birmingham United Kingdom

Antoni Hernández Universitat Politècnica Catalunya- 
Barcelona Tech Spain
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Research PaperResearch PaperMaríaPilar Almajano, Rosa Mari Darbra and Joana LaluezaDESIGN AND EVALUATION OF A CHEMISTRY SUBJECT IN AN ENGINEERING DEGREE - 
10.5821/conference-9788412322262.1150
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DESIGN AND EVALUATION OF A CHEMISTRY SUBJECT IN AN 
ENGINEERING DEGREE  
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The regulations only indicate Specific Competence (SC4): ability to understand and 
apply the principles of basic knowledge of general Chemistry, Organic and Inorganic 
Chemistry and their applications in Engineering. The Learning Outcomes (LO) are: 

1. Able to predict physicochemical properties based on the composition and structure 
of a compound. 

2. Able to correlate the physicochemical properties of pure substances or mixtures with 
the composition and molecular and electronic structure of the components. 

3. Able to solve problems analytically or numerically. 

4. Able to know the use of the material and the equipment found in a chemical 
laboratory. 

Other contents: 
1. Fundamental concepts of Chemistry. Structure of matter and chemical bond. 

2. Basic relationships between the structure of organic and inorganic substances and 
their physical properties. 

3. Reactivity of organic and inorganic substances. Engineering applications. 

4. Chemical laboratory, laboratory material and security. 

5. Basic chemical laboratory experiments. 

In addition, the faculty of the subject incorporates general skills that are specified in 
aspects of methodology. For this reason, in both theorical and practical lessons as 
well as in exams take place discussions regarding possible solutions, aspects such 
as versatility, initiative, adaptation to new situations, creativity, critical reasoning, 
ability to communicate, understanding of statements, justification of reasoning, 
autonomous and critical reasoning, consolidation of habits of self-discipline, self-
demand and rigor, identification of the key factors of a problem, proactive attitude, 
continuous improvement, among others. 
With all of the above mentioned, the topics, contents and LO are decided. This 
information is collected in Table 1. 
An important point to consider is the initial heterogeneity of the students. Since a 
percentage of them –between 20 and 40% – do not study Chemistry in high school, 
they do not understand the basic concepts upon arrival at university. 
After discussing "the framework topics" –the learning objectives – the learning 
methodology and continuous assignments are chosen. The specific learning 
evidence supporting this choice can be found  in the perspective of the "constructive 
alignment" of Biggs and Tang [1]. 

1.2 Reflections on the methodology of Chemistry 

In the last 20 years the concept and planning of Flipped Classroom has gained 
popularity at all levels of education and in all areas of knowledge, from the 
humanistic to the technological, including Chemistry. What is important is not the 
name of the methodology used and following fixed rules, but to build a framework of 
active learning [3]. The design of a discipline through this methodology has been 
extensively studied, specifically regarding the benefits it brings to student learning. 
The effectiveness in improving student performance is no longer discussed, because 
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it is evident with numerous studies that contrast it. It is worth highlighting an article 
by Reid, in Milwaukee, in which a global meta-analysis of student satisfaction on the 
flipped classroom is made, compared to traditional methodologies. They highlighted 
that flipped classroom had a weak-moderate positive effect on student satisfaction 
[4]. A recent experience (2019) with positive results in the teaching of Chemistry was 
carried out at the University of Sydney. They took advantage of the opportunity 
offered by the renewal of the curriculum to move part of the subject into the “inverted 
model”. Tutorials, videos and questionnaires were prepared so that students could 
work outside the classroom in the time not shared with the Lecturer. Moreover, 
guided work was planned, in pairs, in which the procedures were discussed and both 
the students and the Lecturer actively participated. The most remarkable aspects of 
this study are, on the one hand, the students' satisfaction with the learning resources 
and, on the other, the results, measured as final grades, which were statistically 
superior to those obtained in "more traditional" learning situations. The number of 
failures was similar or even lower [5]. 
Two studies analyzed the situation of an entire branch of Chemistry at country level. 
The first was held in Poland in 2009: It focused on Analytical Chemistry. However, it 
does not indicate or advise any type of methodology [6].
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avoid student cheating in the exam, the time frames are adjusted downwards and 
random problems are generated. The next two exams were done face-to-face. 
The average mark is 7.3, almost one point higher than the previous year, even 
though the data of the entry students were very similar. These results, which are 
slightly higher from those obtained in previous courses, are attributed to the fact that 
exams were carried out online and also to the fact that there was an increase in 
motivation compared to other subjects that entail greater dedication, both due to the 
interaction in the laboratory practices such as continuous feed back with students.  

3.5 Course 21-22 

The survey of the previous course reflects that the improvements introduced have 
been successful. For this reason, the improvements introduced focus on the aspects 
that the team of teachers perceive as improvable, since the students value the 
methodology and continuous evaluation very positively.  
The subjective perception was that, in general, the subject was difficult to keep up 
with. However, the objective data, the grades, show that they are quite consistent 
with those obtained in pre-pandemic academic courses.  
Class attendance was one of the poorest in this subject, around 70%. Nevertheless, 
it is a good result compared to the rest of subjects (it does not reach 40%). Often, 
those who miss classes the most present a higher level of disengagement and with 
the worst grades, so it is difficult to influence their learning process.  
It is important to notice that all the improvements were developed with the students’ 
help. 

4 SUMMARY AND ACKNOWLEDGMENTS 

This paper is not conceived as a final product, but as a step that reflects the planning 
and monitoring intended to be continued in the subject. The design of a subject must 
be dynamic and adapted to upcoming situations. 
Highlights: 
1. The content that students work on when they are not synchronous with the 
Lecturer must be fully designed. This content incorporates individual and group 
activities. Specifically, twelve videos have been prepared and many other ones have 
been selected (many of them from Khan Academia). In addition, documents, self-
study tests and templates for weekly summaries have been written. 
2. Self -assessment and continuous assessment have been integrated into the 
design of the subject, increased the number of tests taken in previous years and 
incorporating videos and new learning material instead of traditional learning. 
3. Initial lessons of key concepts of chemistry taught in high school have been 
planned, to give response to the need of basic knowledge for those students who 
have never studied chemistry before. This is crucial for students to be able to keep 
up with the subject optimally. 
4. Perhaps, the most important conclusion is that the implementation of a subject by 
Flipped Classroom requires much more effort and hours of work on the part of the 
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faculty than the definition of a subject focused on the explanations of the professor, 
and it is difficult to do in less than four years. 
5. A qualification of the subject has been foreseen that counts the continuous effort 
collected in the electronic portfolio, as well as two continuous assignments (of a 
conceptual nature and similar to the self-study tests), a half-term exam and a final 
one that will have to show the mastery of macromolecular and symbolic chemistry 
and the ability to resolve everyday life situations. 
6. The methodology has been used almost equally during the quarantine and results 
were similar. Nonetheless, the number of exceeding students rose slightly compared 
to previous years. 
This document focuses on the design of a chemistry subject, in which the learning 
outcomes have been chosen and, based on them, all the necessary material has 
been designed using the flipped classroom methodology. The entire methodology is 
applicable to any subject, both newly designed and those that want to be 
redesigned. 
 
The authors want to thank Alicia Izquierdo David Buesa for their help in proofreading 
the document. 
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ABSTRACT 
For several years, engineering students from the Escola Politècnica Superior 
d’Enginyeria de Manresa have been participating in development cooperation projects 
as activities of the non-governmental Organization Mining for Development, with the 
support of the Center for Development Cooperation of the UPC. Activities were carried 
out in several mining sites in South American countries, mainly in Bolivia and Peru. 
Although the motivation for the students may have been initially a desire for adventure 
and volunteering, the experience turned into meaningful learning, as intended by the 
faculty leading the project.  
This paper presents the findings of a study carried out to analyze how these 
experiences contributed to the learning of engineering students, within the framework 
of what is known as service learning. The study is based on the reports written by the 
students at the end of the experience and interviews conducted afterward when the 
experience had been fully internalized. 
The characteristic elements of service learning have been identified. In addition, the 
analysis revealed how the experiences had a significant impact on subsequent 
learning, even beyond the initially intended objectives. 
 

1 INTRODUCTION 
Engineering is naturally associated with the solution of society's problems, so it can 
be seen naturally as a profession at the service of society in multiple fields: structures, 
industries, electronics, robotics, telecommunications, biotechnology, etc. It is not 
surprising that it is an ideal field for the cultivation of methodologies such as problem-
based learning, challenge-based learning, or service-learning methodology. 
However, while some educators view “service learning" (SL) as a new term that 
reveals a rich, innovative, pedagogical approach for more effective teaching, others 
view it as simply another term for well-established experiential education programs. 
For years,  education researchers and practitioners struggled to determine how to best 
characterize SL. In 1979, Robert Sigmon defined SL as an experiential education 
approach that is premised on "reciprocal learning" [1]. In Sigmon's view, SL occurs 
only when both the providers and recipients of service benefit from the activities. 
In the USA, higher education experienced tremendous growth in SL courses during 
1990. This growth was supported by the Corporation for National and Community 
Service [2]. Service learning was seen as a “method under which students learn and 
develop through active participation in thoughtfully organized service experiences that 
meet actual community needs, that [are] integrated into the students' academic 
curriculum or provide structured time for [reflection, and] that enhance what is taught 
in school by extending student learning beyond the classroom and into the 
community..." (Corporation for National and Community Service, 1990). The National 
Society for Experiential Education, which for years has focused on various types of 
experiential education programs, broadly defines SL as "any carefully monitored 
service experience in which a student has intentional learning goals and reflects 



50th Annual Conference in September 2022

70

actively on what he or she is learning throughout the experience." (National Society 
for Experiential Education, 1994). 
For example, Engineering service-learning and Humanitarian Engineering (HE) 
programs at The Ohio State University have been in existence since 1979 [3]. Another 
well-known SL program is Engineering Projects in Community Service (EPICS), that 
was initiated at Purdue University in the Fall of 1995, [4]. It was extended to many 
engineering service-learning projects in other universities, being the largest and 
longest-standing in the U.S., and/or into international experiences providing 
engineering services and solutions to the developing world, e.g. through cooperation 
with Engineers Without Borders (EWB). See [5] for updated information.  
Regarding institutionalizing plans, it is worth noting that Bringle and Hatcher described 
in 1996, cf. [6], a Comprehensive Action Plan for Service Learning (CAPSL): planning, 
awareness, prototype, resources, expansion, recognition, monitoring, evaluation, 
research, and institutionalization.  
Currently, engineers have a significant opportunity to help solve many of the world’s 
greatest challenges. Getting involved in humanitarian engineering does not 
necessarily require a total change in career or lifestyle but can still have a major 
impact. Thus, engineering is in the spotlight with a key role in reports on Society 
development and challenges. See for example UNESCO report (2010), [7] or the 
National Academy of Engineering’s (NAE) Grand Challenges, [8]. 
In consonance with this global context, some initiatives of SL carried out at the 
Universitat Politècnica de Catalunya (UPC) are presented. Section 2 is devoted to 
presenting the context at UPC, namely the Centre for Development Cooperation and 
the Manresa School of Engineering, where the SL activities we deal with in this study 
are designed. Section 3 details the methodology used for the analysis. Section 4 
contains the results of the analysis of students’ experiences, identifying the phases of 
service-learning and showing the relationship between students’ experiences and 
competencies. 
 

2  KEY AGENTS AT UPC 
2.1 The Centre for Development Cooperation  
The Centre for Development Cooperation (CCD) was created at the UPC in 1992. It 
coordinates programs related to development cooperation with the participation of 
UPC's social volunteers such as students and teaching staff. The cooperation 
programs aim to fight against poverty, inequalities, and exclusion in the form of values 
so that other realities can be implemented both globally and locally. The actions 
carried out aim to contribute to improving people's lives. Moreover, for the students of 
the UPC who participate, it becomes an apprenticeship that helps to train future 
professionals to have a more just and sustainable commitment to the planet. 
The CCD organization is present in all teaching centers of the university and 
coordinates and gives support to development cooperation activities. The funding for 
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Student learning was significant not only in terms of content but also in terms of generic 
and transversal competencies. In addition, this service-learning model shows a good 
potential to address some of the problems in engineering today, such as the declining 
interest in engineering among school students. Thus, it can be a win-win model for all 
the agents involved: museums, university, the student himself and society in general.  
 

1 INTRODUCTION 
This paper aims to analyze some effects of engineering students' experiences in 
science and technology museums, within the framework of service-learning, as the 
kernel of a study on improvement of teaching and innovation. 
 
This section first describes what is meant by service learning and how it is applied in 
the field of engineering. On the other hand, we place the reader in the context of this 
experience with a brief description of the agents involved, museums and the Manresa 
School of Engineering and their relationship with each other. The second section 
includes a brief description of the activities carried out by the students, the relationship 
with other service-learning experiences and the goals and methodology of our study. 
The results are presented in the third section followed by brief conclusions. 
 

1.1 Preliminars on Service-learning in engineering 
Last decades, service-learning has been considered in higher education as an active 
learning strategy to be applied to many areas consistent with the change of paradigm 
in education from a focus on teaching to a focus on learning. It is a pedagogy 
integrating academic learning with community-based work, with a two-fold focus: 
learning for the student and service to the community. It can be defined as “a form of 
experiential education in which students engage in activities that address human and 
community needs together with structured opportunities intentionally designed to 
promote student learning and development. Reciprocity and reflection are key 
concepts of service-learning” [1].    
Engineering has a vast potential for service learning, and several models of 
engineering service learning have been presented in the literature, discussing the 
benefits and outcomes of the program. A well known program is Engineering Projects 
in Community Service (https://engineering.purdue.edu/EPICS), EPICS program,  
initiated at Purdue University in 1995. It is described by Kirsch [2]: “(it) empowers 
students to work with local service organizations to apply technical knowledge to 
implement solutions for a community’s unique challenges. In this way, EPICS in IEEE 
not only assists communities in achieving their specific local improvement goals but 
also encourages students to pursue engineering for community improvement as a 
career. 
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1.2 The Museum of Geology, a university museum 
The Museum of Geology "Valentí Masachs" was founded in 1980 by Dr. Valentí 
Masachs. It was started with his private collection of fossils and minerals as well as 
collections from other founding members of the museum. In 1993 showcases of 
mineral applications were added. 
The museum is part of the Universitat Politècnica de Catalunya (UPC), and it is 
therefore a university museum, like other museums around the world. It is located on 
the UPC campus in Manresa, connected to the classrooms and laboratories, and it is 
strongly linked to the university in its day-to-day research and teaching. It also serves 
students and teaching staff from all levels of education and it is a channel of connection 
between the university and the education system. The museum is also open to the 
general public. 
The museum collection increased over the years thanks to the work of its directors, 
faculty and students who contributed to it through their research. At present, the 
museum has a collection of about 5000 minerals, 2000 rocks and 3000 fossils. 
 

1.3 The Manresa Technical Museum 

The Technical Museum of Manresa is located in the old water tanks of the city, with a 
capacity of 12,000 m³ of water. The museum was founded in 1993 on the initiative of 
the municipal company "Aigües de Manresa SA", Manresa City Council and the 
Museum of Science and Technology of Catalonia. Since 1992 it is part of the Science 
and Technology Museum System of Catalonia, and since 26 November 2004, it has 
been integrated into the Manresa Science Heritage Park. The Museum is also part of 
XATIC, the "Xarxa de Turisme Industrial de Catalunya” and the Water Museums 
Global Network. 
 

1.4 The UPC Manresa School of Engineering 
The Universitat Politècnica de Catalunya (UPC) is a public institution of research and 
higher education in the fields of engineering, architecture, sciences and technology. It 
is one of the leading technical universities in Europe with a widespread presence in 
Catalonia, through nine campuses. Manresa School of Engineering is the campus 
located in the city of Manresa, offering several Bachelor’s and Master’s degrees. The 
list of Bachelor’s degrees covers several fields, namely Industrial Electronics and 
Automatic Control Engineering, Mechanical Engineering, Chemical Engineering, ICT 
Systems Engineering, Mineral Resource Engineering and Mineral Recycling. Students 
can also enroll in Master's degree in Natural Resources Engineering, Master's degree 
in Mining Engineering, Master's degree in Mining Engineering and Master's degree in 
Geotechnical Engineering, all of them very related to the Museum of Geology referred 
above.    
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2 ACTIVITIES IN THE FRAMEWORK OF SERVICE-LEARNING 
 
2.1 Brief description of the activities 
Both museums, the Museum Valentí Masachs and the Technical Museum of Manresa 
receive a large number of visits from primary and secondary school students 
throughout the academic year. Students enrolled in engineering degrees are 
encouraged to guide the visits and give workshops. The variety of degrees taught at 
EPSEM allows museums to match activities and students taking into account students’ 
profiles. The experience is based on the design and implementation of education and 
outreach activities. Learning materials were provided. Training sessions are 
conducted by faculty to enforce students’ knowledge and students’ skills, in order to 
ensure learning for the student, and the quality of the service. Design and creation of 
new workshops is a challenge for the students too. 
Actually, specialized training sessions have been designed, putting together sessions 
by leisure professionals and experts in museography and technology, face-to-face 
sessions in the two museums, and practical sessions in exhibition activities. Two 
editions have been implemented. It is worth mentioning that these were highly valued 
by the participants. There were no known structured descriptions of recommended 
training to support students to develop this kind of activity. Thus, the design, program 
and the two editions experience can be of interest.  
 
Some final undergraduate and master's degree projects (TFE, in Catalan) are also 
related to the two museums. Thus research, development of theoretical frameworks 
and creation of manipulative material such as prototypes are carried out by 
engineering students under the supervision of several professors. 
Students are also involved in collaboration projects of the museums with secondary 
schools with special needs. For instance, some students collaborated with the 
secondary school IES Guillem Catà, through the Museum Valentí Masachs to design 
and equip a small museum of mineralogy in the school to enable hands-on and active 
learning.  In addition, the students participate in cooperation and development projects 
at the international level, mostly related to sustainability and social projects, one of the 
main areas of dissemination of the Museum of Geology Valentí Masachs. They are 
also involved in some cases of TFE. 
In the context of this article, research was conducted for information on similar 
experiences. Most of the known examples of service-learning in engineering 
correspond to the model of project design, or the model of development and 
cooperation in another placement, International or not, which should not be confused 
with International volunteering or internships.  
But some examples similar to our activity can be also found. A course where college 
students work with elementary school students is studied in [3], including a description 
of lessons learned and best practices. In [4], projects for 35 different undergraduate 
core courses are summarized, including for example the design and construction of 
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displays to illustrate various technologies for middle school students. Several features 
are studied there in the context of USA universities. This paper wants to contribute to 
the study of some particular features in our context, in order to develop a further study 
in engineering service-learning experiences in universities in Catalonia.  
 

2.2 Setting the goals of the study and the methodology  
In this paper, the goal is to survey students’ perceptions of their learning, referred to 
content and competencies, show connections to particular subjects, and collect data 
on the impact of academic and social projection of students through Science and 
Technology museums.  
The main focus will be the generic competencies in UPC undergraduate curricula, cf. 
[5]. Our main hypothesis is that this service-learning experience has a positive impact 
on the achievement of competencies. It is a student-centered study, so the survey 
instrument is designed to be answered by students. Besides the students’ perception 
of competencies achievement, it is intended to measure the influence of service-
learning activities on students’ perspectives about engineering, their career interests, 
and social consciousness.  
The methodology consists of: (a) the careful design of a questionnaire, with valid and 
reliable questions, including a test and a revision; (b) the distribution of it to the 
population we are interested in, namely students who have been involved in outreach 
activities in museums; (c) data cleaning analysis, and interpretation, (d) completion of 
the survey with some personal interviews.  
 
The questionnaire combines open-ended and closed-ended questions, in order to get 
both qualitative and quantitative responses. It is structured in several parts. The first 
part collects the data prior to the museum’s activity. The second part collects 
quantifiable information on the name of the workshops in which the activity was carried 
out, the school year, the amount of schoolchildren involved, etc. The third part takes 
care of the relation with academic subjects related with the activities. The fourth part 
focus on their perception of improvements in general competencies. The fifth part  
collects the personal and professional impact. Finally, the last one reflects on the 
social commitment of the university and its relationship with STEAM. See figure 1.  

 
Fig. 1 . Structured parts of the questionnaire 
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The questionnaire can evolve to be used as a tool to encourage students to reflect on 
learning, a very important step to make meaning of the experience, cf. [6]. Open-ended 
questions and interviews can be used for further refinement of the form.  
  

3 RESULTS 
 
The questionnaire was distributed to students who have been involved in outreach 
activities in museums. After getting the responses, data cleaning allowed us to identify 
and remove responses from people who either didn’t match our target audience (not 
students, or involved in museums not related to science and technology). Final sample 
included ten students, six males and four females, from four different engineering 
degrees, who participated in outreach activities in one of the two museums, related 
with their degree. We will denote them S1, S2, ... S10, following the order of seniority 
of participation, from February 2016 to the present. 
 
Information was completed with three personal interviews: (S3) a master’s student 
enrolled in the museum program two years ago, who is still collaborating; (S10) an 
undergraduate student, currently enrolled in the museum program; (S9) a former 
student enrolled in the program who is nowadays a teacher at secondary school.  
 
Students responses to the questionnaire confirmed impact on subjects learning, even 
after finishing them. Connections with several subjects (at least three each) were 
stated. They admited to change their opinion about some subject value (increasing it) 
and discovered some contents that they have overlooked and decided to review to be 
more confident about, and they were more interested in the course they were studyng 
at the time the activity at museum was developed. For example the question: “Did the 
questions the students ask you and the chance to explain them some answers 
increase your learning?” got a 70% of the answer “yes quite often”.  
 
In terms of competencies, as expected, “Efficient oral and written communication” is 
the one that students are most aware of having improved with the experience in the 
museum. S10 states explicitly in two occasions: “explain concepts that you already 
know are very beneficial. It allows you to improve your skills to express concepts 
clearly and concisely“, or   “I have learned to better communicate my ideas, capture 
the attention of the audience, when explaining concepts, the way you do it, etc.”.  
 
But there are also other competencies that, from the student's point of view, have 
improved thanks to the museum activity, namely: Entrepreneurship and innovation, 
Sustainability and social commitment, and even Gender perspective. Figure 2 shows 
the comparison of results of the value given to the development of four generic 
competencies, derived from the regular subjects courses or from the service-learning 
experience. For the other competencies, there were no significant differences.   
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Fig. 2. Student’s perception of competencies development derived from the subjects course 

or the service-learning experience. 
 
As for the impact on their personal career, a clear example is S9, who says, "Literally, 
my job at the museum helped me find a career and ended up being the determining 
factor for what I now have a job that I love." 
Open-ended questions revealed some ignorance about service-learning label for 
experiences, with the exception of some development cooperation projects, with a 
learning scheme. It is not clear how these experiences are offered to students, as in 
some cases they are only linked to optional subjects or final degree o master projects. 
Regarding the interest of students in these activities, a paradox similar to that cited in 
[7] is observed. Some students had taken part in voluntary activities related to the 
leisure of young children and teenagers or had taken part as a child (of course without 
an explicit relationship with science and technology). For them, the discovery was that 
they could relate it to STEAM and, in particular, to what they were studying. But the 
majority were students who had not been involved in such activities before. For them, 
the discovery has been twofold, and their learning has opened up new opportunities 
for them. More specifically, it has been crucial for S9, which is currently a high school 
teacher, and for S3, which is now targeting it. 
While the activity may be more interesting to students who are familiar with the world 
of leisure, they often develop this facet in communities not related to university campus 
and do not spend time looking for such opportunities in connection with university 
degrees. On the other hand, students who did not participate in this type of experience 
confess that they discovered it thanks to the teachers who proposed it to them. It is 
therefore important to study the role of the teacher as well in terms of the extension of 
social engagement.  
The interaction between students and faculty is very important for the evolution of 
service-learning proposals. On small campuses, such as the Manresa School of 
Engineering, formal and informal communication can be very helpful to significantly 
improve their development and analysis. 
 

DEGREE MUSEUM DEGREE MUSEUM DEGREE MUSEUM

Entrepreneurship and innovation Sustainability and social commitment Gender perspective
a. None b. Some c. Quite d. A lot
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After the experience, students are much more aware of the importance of spreading 
their interest in engineering. They can be good STEAM ambassadors, closer to 
teenagers and children. Thus, apart from the win-win of student learning and the 
service to museums and schoolchildren, it is the whole society that will indirectly 
benefit. 
Finally, it would be interesting to test if there is a significant positive relationship 
between engagement in outreach service-learning and a reduced likelihood of 
dropout, in the same direction as several studies on the significant positive relationship 
between engagement in extracurricular activities and dropout in high school (cf. [8]).  
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ABSTRACT  
 
Engaging students of any discipline in meaningful and constructive research about 
their university experience can be challenging[1]. During the Pandemic maintaining a 
balanced approach to sampling and data collection when conducting pedagogical 
research proved to be more than a little problematic, with many students seemingly 
experiencing ‘online fatigue’.  Moving slowly out of the Pandemic, the issues have 
changed, with students now hesitant to participate in face-to-face research. This short 
concept paper discusses the practical and theoretical challenges encountered in 
undertaking Engineering Education Research (EER) at a time of unprecedented social 
and educational change. In focusing very much on methodology this paper does not 
report on the emergent findings of the study discussed but instead focuses on the 
methodology itself.  
 

1. INTRODUCTION  
 
Starting with an overview of the organisation in which the study is set, this paper 
discusses a current project aimed at promoting a culture of scholarship and evidence-
based learning and teaching across all undergraduate and postgraduate programmes 
within a UK Russell Group University Department of Engineering & Management.  
 
Starting with a short precis of the literature, attention is drawn to three student-focused 
areas prioritised by the project team: The quality of the student experience: Blended 
learning: Student engagement. Following this, a reflexive account of the use of hybrid 
research to promote scholarship is given whereupon the paper critiques the use of an 
online platform as a contemporaneous structured and reflective unstructured data 
collection tool (Miro, 2022[2]).  
 
The virtual and traditional strands of a current hybrid research approach are discussed 
and the benefits and challenges of using tools such as Miro for data collection 
considered. In reflecting upon some of the unforeseen challenges of engaging 
students in hybrid research, the paper contributes to current debates about how EER 
is emerging as a new research discipline in its own right. 
 

2. BACKGROUND 
 

One of the largest applied engineering faculties in the UK, WMG has a long history of 
applied research, working alongside global and local employers to produce innovative 
solutions to contemporary real-world engineering challenges[3]. Alongside this, a 
steady, but increasingly strong history of high quality, practical engineering and 
applied management education has emerged; producing graduates able to impact the 
workplace from the date of employment, whilst also being equipped to deal with the 
unknown problems of the future.  
 
Like elsewhere, over the past two years or so, the Covid19 pandemic has affected a 
paradigm shift in how education is provided offered within WMG. Almost overnight, the 













50th Annual Conference in September 2022

91

education is empirically grounded whilst making best use of emergent technologies 
and thinking?” This question is, of course, for future consideration … …  
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ABSTRACT 

Engineering plays a crucial part in responding to the biggest challenges of our era, 
including the transition toward a green economy by meeting the Sustainable 
Development Goals by 2030 and by achieving net-zero carbon emissions by 2050. 
Engineering education could be the leading actor in preparing engineers for these 
complex tasks and spread the necessary green knowledge, interdisciplinary skills, and 
competences to pursue a sustainable future. Hungary's education system has 
improved significantly in the last decade, considering the Central Eastern European 
region. A new national higher education strategy in 2014 set new directions for its 
development in many aspects, including an emphasis on soft skill development in the 
curricula. The Hungarian higher education system was characterized for decades by 
memorizing facts and figures; therefore, the effective integration of soft skill 
development is a slow process. In our study, we first provide a systematic review of 
the international and national literature to identify fundamental sustainability skills and 
competences for engineering. We also examine the Hungarian higher education 
frameworks and the skill-related output requirements in the environmental engineering 
programs. In the second part of the research, we present a qualitative study of in-
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depth interviews with Hungarian experts with different academic profiles and a focus 
group study with environmental engineering students about their views on green skills. 
Our results show that the concept of green skills is slowly spreading in environmental 
engineering university communities in Hungary; however, the effective implementation 
into the curricula will require some more time and work.   

 
INTRODUCTION  

1.1 General Introduction  

Pressing actions are needed to reach the targets set by Sustainable Development 
Goals by 2030. Sustainability and climate change-related goals are complex issues 
where conventional answers are not adequate enough. New skill sets and toolkits are 
needed to face these challenges successfully. As per target 4.7 of the Sustainable 
Development Goals (SDGs), all learners need to acquire the knowledge and skills to 
promote sustainable development by 2030. Education has a crucial role in the green 
transition as it allows students to improve their competences and collect the necessary 
knowledge, skills and attitudes to take action for sustainability (1). Education systems 
worldwide need to integrate sustainability skills and competences into their agenda to 
accelerate the transition to a fairer, greener economy and society. 
Environmental and Sustainability Education (ESE) has been in the highlight for the last 
decades. The need to include sustainability education in the educational curricula is 
now widely recognized globally. UNESCO dedicated a decade for Education for 
Sustainable Development between 2005-2014 followed by the Global Action 
Programme (GAP) on Education for Sustainable Development (2015-2019) (2). As 
part of the Green Deal, the European Commission issued the European Sustainability 
Competence Framework – GreenComp in 2022, serving as guidance for both learners 
and educators (3). 
Engineering plays a crucial part in solving sustainability challenges and fostering the 
implementation of sustainable transition. It has also been in the focus of ESE research, 
among others in the Barcelona Declaration from the Engineering Education for 
Sustainable Development Conference in 2004 (4). The much-needed shift towards 
sustainability in engineering has been acknowledged theoretically; however, the 
implementation is not an easy task - the mindset of university leaders, professors, and 
those of students needs to be changed.  

1.2 Research Background and Research Questions 

The current paper is built on previous quantitative research from 2021 conducted in 
Polish and Hungarian universities (5). The research sought to answer whether green 
skills development appears in the environmental engineering undergraduate 
programmes, and if yes, how. It also examined the main barriers of implementation. A 
questionnaire was compiled about the integration possibilities of green skills in the 
environmental engineering BSc programs separately for students and professors 
reaching a total of 257 people in January 2021. 
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Both lecturers and students were open to green skills development based on the 
answers. They identified environmental awareness, professional knowledge, and 
practice as the most important green skills. Soft skills (flexibility, adaptability, creativity, 
group work, communication skills, empathy, etc) were less often classified as green 
skills by respondents.  
Since the European Commission issued the GreenComp in 2022 identifying the main 
sustainable competences for all, we considered conducting a qualitative study to ask 
the opinions of both professors and students about green skills. The aim of the 
research is to examine how sustainable competences could be integrated into the 
environmental engineering programmes. Our hypothesis is that even though non-
technical skill development is a legal requirement in the Hungarian environmental 
engineering programmes, there has not been enough emphasis on its successful 
implementation. The main research question we formulated is: How can we integrate 
sustainable competences and green skills into the curricula of environmental 
engineering programmes?  

2 METHODOLOGY 

The first step of the research project was to conduct a brief literature review in the 
fields of the usage of the words: ‘sustainable competences’ and ‘green skills’ and to 
see the legal requirements for learning outcomes of the Hungarian Environmental 
Engineering BSc programmes.  
Environmental engineering programmes were chosen since they can be considered 
the closest to the topic of sustainability, and maybe the most open for the integration 
of sustainable competences. Students and professors for the research were chosen 
from the Budapest University of Technology and Economics (BME), since that is the 
oldest and most prestigious engineering university in Hungary.  
In the practical part of the research, semi-structured interviews were conducted within 
the framework of qualitative research. The discussion was based on a pre-compiled 
thematic questionnaire, which was handled freely during the discussion. The selected 
academics for the in-depth interviews play important roles in the Environmental 
Engineering programme: directors of the entire programme or one of the 
specializations, and actively teach the students.  The interviews were conducted in 
January 2021 and in April 2022, the first one online, the second one in person. Both 
interviews took around one hour, and they were recorded, and later on transcripted.  
We also conducted a focus group with a group of students from the Specialisation in 
Environmental Management of the Environmental Engineering BSc programme at 
BME. Seven students participated in the focus group discussion in the framework of 
the course Complex Environmental Management Practices in April 2022.   
General inductive approach (11) was used as the qualitative research analysis. The 
raw data (the transcripts of the interviews, and the notes from the focus group 
discussion) was read several times by both authors, and the emerging themes were 
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ABSTRACT 

First-year students’ expectations when entering the university play a central role in 
how they experience higher education. While there has been a significant number of 
studies on first-year students’ experiences, much less is known about which role 
expectations play on a qualitative level. In this study, we will approach the question; 
How students’ expectations of higher education shape and are shaped by their 
experiences of entering the university. By drawing on a qualitative thematic analysis 
of nine interviews with first-year students in an electrical engineering program, we 
found that students’ expectations to themselves and perceived expectations from 
others, are key elements in experiencing the learning environment and culture at the 
university. Grounded in the empirical material and in light of the contemporary 
research literature on first-year students, learning environments and university 
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ABSTRACT  
Sustainability and responsible use of the resources at our disposal are among the most 
important goals of our time. Employees are looking for next-generation employees with 
ever more skills. To ideally foster these in engineering and prepare them for future 
challenges, the integration of education for sustainable development (ESD) with a linkage of 
technical and sustainability-oriented issues in the curriculum is essential. This paper takes 
up two points: Firstly, an analysis of the research landscape in Engineering Education 
Research (EER) on the topic of "sustainability" is undertaken. For this purpose, more than 
3500 conference papers of EDUCON and FIE of the years 2014 to 2018 as well as 2021 
(EDUCON only) are evaluated. The methodology of the analysis as well as the set of main 
and sub categories (among them "sustainability") will be presented at SEFI 2022. The results 
of the analysis of the research landscape show that the topic of sustainability has so far 
played a negligible role in the conference contributions. Secondly, the focus is on the 
implementation process and the linking of technical and sustainability-oriented issues. The 
study programme concept of the Leuphana University offers two options for sustainable 
technical education by combining major and minor study programmes. The interdisciplinary 
combinations are presented and explained using module examples. In total, this paper 
provides a research-based contribution to sustainable engineering education in research 
and practice.  
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ABSTRACT
This paper proposes a new lecture structure for an introduction to Sliding Mode Control (SMC)
for a wider audience of undergraduate students. In particular, the intuitive derivation of the sliding
variable and choice of the sliding surface is emphasized in order to obtain an intuitive understand-
ing in a gradual manner. The structure of the lecture is conceived in an inclusive way, considering
only the common mathematical high school background and basic knowledge about simple differ-
ential equations and their solutions. In this sense, SMC can represent a possible application of
the already acquired knowledge and in the meantime provide contact with one of the most impor-
tant control techniques in theory and application. The paper intends to give a possible structure
of an interdisciplinary lecture in SMC for teachers and students (in particular, non-technical stu-
dents). By presenting the research-based approach and the results of the implementation, the
paper contributes to the discourse on interdisciplinary education in engineering.

1 INTRODUCTION
Global transformation processes lead to challenges and changed framework conditions that the
engineering and education sciences have to face. In view of digitalization and increased demands
for the efficient use of resources, the challenges for control engineering solutions are constantly
growing. These new issues are characterized by a high degree of complexity and responsibility as
well as the need for broad knowledge at the interfaces of the disciplines. Graduates must be pre-
pared to develop adequate solutions in diverse teams in order to contribute to change processes
towards a smart and sustainable future [1–3]. On the one hand, this requires interdisciplinary
approaches and an increasing awareness of the automatic control importance in our society. On
the other hand, there is a massive shortage of qualified specialists in the technical field. Against
this background, engineering sciences have to face the challenge of offering suitable engineering
programmes for a broader target group (e.g. non-technical students) and an interdisciplinary ed-
ucation. The aim is to prepare the students for creative and responsible action in today’s society
in which the concept of complementarity, which means interdisciplinarity and transdisciplinarity, is
essential for most leading positions in our complex society. This ambitious program calls for new
lectures: inclusive, interdisciplinary and more based on the common background of the students.
This paper contributes to this research discourse by presenting an innovative theory-based lecture
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ABSTRACT 

Peer mentorship is a mutually beneficial relationship that allows two individuals who 
are at approximately the same experience level to interact with one another with the 
goal of providing personal, professional, or both types of support. It has been found 
that peer mentorship within academic settings have generally positive retention, 
persistence, and student experience outcomes for both mentors and mentees. While 
peer mentoring research and initiatives are growing, very few instances exist of 
determining student perceived needs regarding peer mentorship. As such, at a 
western institution in the United States, students were surveyed to self-report their 
perceived peer mentorship needs. This survey occurred during Fall 2021, just after 
the onset of the COVID-19 pandemic.  
Out of 223 participants, 79 students indicated that they currently had a peer mentor 
at the time the survey was administered. Students were given both a definition and 
examples of peer mentorship before indicating they had a peer mentor. Their 
mentors may have been formally assigned through an existing program at the 
college of engineering of interest or informally obtained through their own efforts. 
These 79 participants were asked what additional support they wish their peer 
mentor could provide. Through phenomenological analysis of open-ended 
responses, common avenues for additional support were determined. These findings 
allowed for development of recommendations for shaping the future implementation 
of more targeted and beneficial peer mentoring initiatives. The recommendations 
include providing flexibility in peer mentorship, training on resources and events, and 
a variety of peer mentoring opportunities early and consistently. 
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ABSTRACT 

Building on the Theory of Planned Behavior, the aim of this paper is to investigate the 
moderating effect of entrepreneurship education in the relationship between attributes 
like attitude, social norms and perceived behavioral control, and the entrepreneurial 
intention of university students. Specifically, the moderation effect of entrepreneurship 
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ABSTRACT 

At Aalborg University in Denmark, engineering, science, and mathematics students 
usually spend half the time each semester working in groups on projects within a 
problem-based learning (PBL) curriculum. These projects are assessed through 
group-based exams where students receive individual grades. A previous survey of 
all engineering, science, and mathematics students showed significant differences in 
how they, respectively, view various aspects of the group exam. However, students 
also differ when comparing engineering programmes. This paper focuses on 
potential gender differences in perception of the group exam. Studies of other exam 
types showed, e.g., that female students report higher levels of text anxiety, have 
different reactions to exam pressure, and are less overconfident than male students. 
The present survey was answered by 915 students (617 males, 298 females) from 
all semesters and study programmes in engineering, science, and mathematics. The 
analysis showed that on the majority of questions, there were no significant 
differences between males and females. However, female students are significantly 
more in favour of an individual exam, and significantly more often experience they 
need to speak before having finished thinking. Significantly more male students find 
that participating with their peers during the group-quizzing phase of the exam gives 
a sense of security, and they are significantly more tactical about when to speak. 
The paper discusses the areas of significant differences among males and females 
and the areas without such differences, and concludes that a group exam might be a 
more gender neutral type of exam for engineering students. 
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ABSTRACT 

In times of a pandemic many university courses have to be taught in an online learning 
format to respect the requirements of social distancing. Online learning takes place 
between the poles of self-direction by the student and guidance by the lecturer. In this 
paper a first-semester course in industrial economics for engineers, which was taught 
in the self-directed learning format of flipped classroom, was enhanced with lesson 
activities in the Learning Management System (LMS) Moodle as a means of guided 
learning with student-content interaction. The paper describes the design and the 
evaluation of the lesson activities. For the evaluation a student survey to gather the 
opinions and self-assessments of the students was conducted, and statistical data 
from Moodle on the performance of the students were collected. The results of the 
student survey show an overall positive evaluation of the lesson activities by the 
students who participated in the lesson activities. Furthermore, the results of the 
statistical data about the students’ performance show a relation between participation 
in the lesson activities and exam success. As a caveat, however, the results also show 
that the majority of the students chose not to participate in the lesson activities. 
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ABSTRACT 

Including ethical concepts and considerations in engineering education has attracted 
significant interest in recent years, mainly due to the impact of some AI applications in 
different areas of our life. The use of case studies in teaching ethics is a well-known 
and useful approach. The debate related with a given case study helps students think 
about the implications, motivations and foreseeable impact of the technologies. This 
fact is in contrast with the common easy-thinking that technologies are neutral and 
that an engineer should not bother about ethics and does not have any responsibility 
at all. While many basic technologies may be considered neutral, more developed and 
complex systems are not so neutral; they have a motivation and some foreseeable 
impact and consequences. Thence, the main message is that engineers have a 
responsibility when developing these systems. 
This paper presents a case study used in a course for Ph.D. students in a Technical 
University to introduce the concept of ethics by design and to stress the idea of 
responsible conduct in engineering. The case under study is the design and 
development of tracing applications for fighting against the Covid-19 pandemic in 
2020. The analysis of the case requires to understand the basic technologies 
proposed, the different alternatives considered at that time, the basic facts related with 
the contagion chain and the main factors to be addressed, the consideration of the 
balance between public health rights and individual privacy rights, and the social 
aspects related with the acceptability by citizens.  
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ABSTRACT 

Challenge-based learning (CBL) exposes students to the complexities of open-
ended and real-life challenges and encourages them to be in the lead of their 
learning. The role of teachers remains important but shifts from being the expert to 
the role of a coach who gradually scaffolds students into becoming independent 
learners. Accordingly, the interplay between teachers' and students' regulation of 
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ABSTRACT 

Technology is evolving at a rapid rate, thereby introducing more complex problems that engineers must be 
able to engage with. Increasingly complex problems require new ways of thinking, and more innovative, 
creative, and collaborative responses. To lead this technological evolution, engineers are challenged to 
engage with lifelong learning and ongoing problem solving. The learning and creative thinking skills needed 
for innovation relies on an open and receptive mindset – a key component of mindfulness. Mindfulness has 
previously been shown to enhance creativity, focus, mental clarity, and divergent thinking skills required for 
problem solving. Furthermore, mindfulness has been shown improve interpersonal relationships and 
communication – paramount to effective collaboration when working on solutions to complex problems as a 
team. In this paper, the perceptions of mindfulness and its effects on engineering professionals in the 
workplace are explored. Data were collected using structured interviews with a purposive sample of 
practicing South African engineers, and a survey sent out to a larger sample. Data were analysed using 
content analysis for the interviews and statistical regression analysis for the survey. It was found that 
engineers believed that consistent learning was a vital aspect of job performance. Findings revealed that 
mindfulness was correlated to lower stress, fatigue, and turnover intention, while improving productivity, 
innovation, emotional intelligence, and communication. Results indicate that through cultivating mindfulness, 
engineering professionals will be more equipped to continuously learn, create, and innovate in a productive 
manner. The study proposes that mindfulness is introduced at undergraduate level in engineering education 
as a key skill in preparing graduates for the workplace. 
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ABSTRACT 

Differential equations (DEs) are an important mathematical concept for a wide 
variety of disciplines in engineering. Hence, students need to develop a good 
understanding of the basic concepts of DEs. However, they encounter many 
difficulties when studying DEs and often exclusively focus on procedural knowledge. 
This study therefore investigates the difficulties concerning DEs encountered by 
engineering students at a university of applied sciences in Germany. 
In contrast to previous studies on this topic our investigation differs in two aspects. 
First, the group of first-year engineering students at this university is highly 
heterogeneous; e.g. while some begin their studies immediately after secondary 
school, others have completed vocational training and joined the workforce for some 
time. Second, the engineering study programs considered here provide for only two 
semesters of mathematics and do not include specific courses on (ordinary) 
differential equations. The subject of DEs is dealt with in a three- to four-week period 
at the end of the second semester. 
We conducted think-aloud interviews lasting about 45 min with 9 students after 
completion of the relevant course. We found that the main difficulties students 
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ABSTRACT 

A large-scale correlational analysis was conducted on the grades of the students 
who completed their studies in the 1994 curriculum in the Barcelona School of 
Architecture. The study included the passing grades of a total of 3910 students 
corresponding to all 47 compulsory subjects, as elective courses were excluded. The 
objective of the research was to explore whether courses with related content were 
associated with the corresponding grades at an aggregate level, and identify 
similarities and dissimilarities in their clustering. The correlation between the grades 
in all courses was computed pairwise, and used as a distance measure to quantify 
the grade of affinity between them. Using this distance metric, the results were 
processed using hierarchical cluster analysis producing a tree structure according to 
this similarity/dissimilarity measure. The clustering results were visualized in a 
phylogenic tree, identifying the optimal number of clusters and coloring the results 
accordingly. The visualization of this tree matched very closely the grouping of 
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ABSTRACT 

A venture creation programme (VCP) is an academic programme in which students’ 
creation of a new entrepreneurial venture is a central vehicle for learning. A VCP puts 
students in the role of entrepreneurs with real opportunities and challenges. The 
entrepreneurial journey is a bumpy ride, and COVID-19 has added significant 
challenges for entrepreneurs, including students in VCPs. Previous research 
emphasises how entrepreneurial learning occurs through handling entrepreneurial 
challenges. The purpose of the present paper is to investigate the role of COVID-19-
induced challenges in VCP students’ learning. We applied fuzzy-set qualitative 
comparative analysis (fsQCA) to data from students in a technology-oriented VCP in 
Scandinavia, collected in April 2021. FsQCA offers the opportunity to investigate 
complex logic combinations of factors that explain an outcome and is particularly suited 
for small samples. Multi-item measures assessed (1) the progress of students’ 
ventures, (2) entrepreneurial learning and (3) perceived challenges from COVID-19. 
We also asked whether students had entered or exited an entrepreneurial project and 
whether these projects were run by a team or only the individual student. We found 
that COVID-19-induced challenges impeded VCP students’ learning and that students’ 
individual progress was important for learning during crisis situations. Thus, 
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ABSTRACT 

Integration of entrepreneurship in current engineering education emphasises the 
need for engineers to initiate and drive innovation processes that transform ideas 
into societal value. Learnings from the history of engineering and the at times 
unsustainable impact of technology on society have drawn attention to user 
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ABSTRACT 

The COVID-19 pandemic has had a transformational and potentially long-lasting impact on 
higher education institutions, with the rapid shift to “Emergency Remote Education”. Two years 
after the begin of the pandemic, institutions are either returning to presence formats with 
different speed or converging towards hybrid formats, begging the question what remains of 
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ABSTRACT 

Student projects have been widely adopted in software engineering education. 
Project teams are composed of students in the same institution, and students can 
meet and communicate face-to-face regularly. The Covid-19 pandemic, however, 
forced the student projects to rapidly transition to remote mode and adapt to the 
virtual team. Virtual teams in distributed environments face challenges due to 
distance factors that separate collaborators from each other. This study aims at 
investigating the communication challenges student teams encountered and 
managed to overcome. We report on an analysis of data collected from reports and 
interviews in the software project course delivered in fall 2020. There were 57 
participants, forming 10 project teams in the study. The results show that remote 
work negatively affects the social aspects of project teams, especially early 
communication difficulties in a project. The teams were able to handle most identified 
challenges but had less interest in tackling those that they did not see as a risk to 
project completion, which would have most likely caused problems in real-world 
projects. This study improves understanding of communication challenges in student 
project teams and the findings serve as a resource for course teachers to design 
student project courses in the context of virtual teams.   
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ABSTRACT 
Doctoral teaching assistants (TAs) provide key support for learning in STEM fields 
because they are present during exercises, labs and projects when students are 
actively engaging with course material. While some institutions provide training for 
TAs, their effect on teaching activities is rarely assessed. We use the lens of Social 
Cognitive Theory (SCT) to analyse data on the pre and post course teaching priorities 
of 20 doctoral TAs who followed a 5 day practice-intensive course on STEM HE. 
Course time was split between instructors modelling interactive teaching strategies to 
engage TAs in a data-driven reevaluation of their beliefs about teaching and having 
each TA teach a lesson everyday using a structured feedback loop to promote 
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ABSTRACT 

On the basis of the current state of research, this study identifies and validates future-
oriented competencies. Using quantitative social research methods, it then 
investigates demands in industry. This involved, first, an evaluation of literature and 
the identification of competencies for research and innovation (R&I) activities. Next, 
from clusters of the identified competencies I derived 14 different types. On this basis, 
I generated a competency profile that informs the development of a tool for R&I, the 
Wheel of Competencies. With this newly developed tool specific competency profiles 
can be generated and analysed. 
Second, I operationalized and implemented the competence components in a 
questionnaire. On this basis, 200 CEOs and heads of research and development 
(R&D) departments of medium-sized and large enterprises in Germany were surveyed 
in November and December 2021 using computer-assisted telephone interviews 
(CATI). All enterprises have at least 50 employees and an in-house R&D department. 
In addition, enterprises have to belong to one of the following industry sectors: 
automotive, chemical, electrical or mechanical engineering. 
The results show that certain competencies are in very high demand across all 
industries, while others are more specific to an industry sector. Overall, the results 
indicate that the competencies in demand address the dynamic complexity in 
collaborative R&I processes. The results presented here make an important evidence-
based contribution to curriculum development in engineering education based on 
future-oriented competencies and illustrates which transfer activities and collaborative 
formats are increasingly relevant. 
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ABSTRACT 

Mathematics plays a significant role in engineering students' education. To 
undergraduate engineering students, calculus concepts are foundational to their 
engineering courses. One such concept is the double integral. It is thus important to 
ensure that students not only learn this concept but also engage to understand it and 
are able to apply this knowledge in relevant engineering courses. This research paper 
focuses on the following two components: Firstly, the relevance of double integrals to 
the engineering curriculum. And secondly, students’ understanding of the double 
integral concept. 
We present the relevance of double integrals in the engineering curriculum by looking 
at the use of this concept in different engineering fields. We explored students’ 
understanding of double integrals and administered a test to 35 second year 
engineering students enrolled in an undergraduate Calculus III course. In a qualitative 
study, the performance of students was used to analyse the type of misconceptions 
they have in double integration. The findings reveal that the students encounter 
difficulties with graphical representation of surfaces and region of integration. In 
addition, students struggle with changing the order of integration and performing the 
integration process. While some of these errors are conceptual, others are really due 
to carelessness in the procedure. 
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ABSTRACT

Teaching collaboration between universities is becoming increasingly important. Student in-
takes are increasing, and students are including MOOC courses from other universities to their
studies. In Finland, there has been a long tradition in national teaching collaboration in com-
puting education field. Our main research question is what motivates software engineering
teachers to collaborate among universities. In this paper, we first give a short overview of
national teaching collaboration from 1990’s to the present day. Then, we present findings
from a questionnaire that had respondents from active network participants. Main factors and
practices that motivated teachers to participate in networking activities were existing project
funding, active leaders and enough participants, interesting topics such as new innovations in
learning technology, regular meetings and remote participation.
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ABSTRACT

Is it possible to predict the future? How accurate is the prediction for the future? These ques-
tions are fascinating and intriguing ones in particular for young generations who look at their
future with curiosity. For a long time, many have tried to quantitatively predict future behavior of
systems more accurately with techniques such as time series analysis and derived dynamical
models based on observed data. The paper proposes a lecture structure in which elements of
chaos, which greatly impacts the predictive capabilities of dynamical models, are introduced
through two classical examples of nonlinear dynamical systems, namely Lorenz attractor and
Lotka-Volterra equations. In a possible lecture, these two structures are introduced in a ba-
sic and intuitive way, followed by equilibria analyses and Lyapunov control approaches. The
paper intends to give a possible structure of an interdisciplinary lecture in chaotic systems,
for all students in general and non-engineering students in particular, to kindle students’ inter-
est in challenging ideas and models. By presenting an intuitive learning-based approach and
the results of the implementation, the paper contributes to the discourse on interdisciplinary
education. The lecture is a part of a course within a Complementary Study at Leuphana Un-
versity of Lüneburg. The material which inspired the proposed lecture structure is taken from
the scripts of the Master Complementary Course titled Modelling and Control of Dynamical
Systems using Linear and Nonlinear Differential Equations held at Leuphana University of
Lüneburg.

1 INTRODUCTION

The presented lecture can be used in different contexts: in Bachelors courses for engineers
as well as for Masters courses dedicated to non-engineers (non-engineering minor programs,
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ABSTRACT 

This paper discusses the role popular science and science dissemination texts can 
have in learning physics in higher education for physics students and technical 
physics engineering students. In a mixed-methods study, students' attitudes, 
experienced motivation, and learning is mapped through a quantitative survey 
(N=155) and two qualitative surveys with in-depth interviews, one with six master 
level students and one with four 1st year students. The interview data shed light on 
two aspects of popular science's role in learning physics. Students report that 
reading popular science is highly motivating, but they do not have the perception of 
having learned physics from it. This converges with a division between calculations 
and conceptual understanding among the students. The paper then questions 
whether this gap could be closed or made smaller with greater emphasis on 
conceptual understanding in physics classes.   

 
1 Corresponding Author: R. Kjelsberg. Email: ronny.kjelsberg@ntnu.no 





















50th Annual Conference in September 2022

430

Renate G. Klaassen, Linette R.H. Bossen, Puk H.J. Sies and Hans HellendoornA cross curricular Comparison of Professional Capabilities in Engineering Education - 10.5821/
conference-9788412322262.1343

doi:10.5821/conference-9788412322262.1343

A cross curricular Comparison of Professional Capabilities in 
Engineering Education  

 

 

Klaassen, Renate G. 
TU Delft, Netherlands, 4TU Centre for Engineering Education 

 
 

Bossen, Linette R.H. 
TU Delft, Netherlands, Fac. 3ME 

 
 

Sies, Puk H.J. 
TU Delft, Netherland, Fac. 3ME 

 
 

Hellendoorn, Hans 
TU Delft, Netherlands,  3ME - Robotics Institute 

 
 
 
 
 
 
 

 

Conference Key Areas: Curriculum Development 
Engineering Skills 
Keywords: Challenge Based Education, Reflection, Professional Capabilities, 
Deliberate professional







































50th Annual Conference in September 2022

449

Bruce Charles Kloot and Corrinne Bonita ShawEngineers’ perceptions of their role in society: the South African case - 10.5821/confer-
ence-9788412322262.1139

doi:10.5821/conference-9788412322262.1139

 

 
 
 
 

ENGINEERS’ PERCEPTIONS OF THEIR ROLE IN SOCIETY:  
THE SOUTH AFRICAN CASE  

 

 

BC Kloot1 
Centre for Research in Engineering Education, University of Cape Town 

Cape Town, South Africa 
https://orcid.org/0000-0001-8644-3248 

  

CB Shaw 
Centre for Research in Engineering Education, University of Cape Town 

Cape Town, South Africa 
https://orcid.org/0000-0002-9868-277X 

 
 

Conference Key Areas: Fostering Engineering Education Research, Curriculum 
Development 
Keywords: Complementary studies; Socio-technical; Qualitative research 

ABSTRACT 

Being sparked by interactions with students in the context of a course called 
‘Engineer in Society’, this work-in-progress study explores how engineers conceived 
of their role during the period of apartheid in South Africa. The literature suggests 
that engineers consider their contribution to society in solely technical terms rather 
than in social or political terms. Using interviews with engineering academics, this 
paper examines how respondents’ navigated engineering practice and academic 
work. The findings indicate significant complexity in terms of how engineers 
conceived of their role in relation to society, a relationship that was mediated by 
politicised academic institutions and differentiated cultural norms. This also has an 
impact on the notion of the culpability of engineers and the question of whether they 
resisted or complied with the pervasive and brutal regime of apartheid. Although the 
study revealed a variety of positions and dispositions taken on by engineers, an 
interesting stance was that of ‘technical activism’ which involved engineers resisting 
apartheid by exploiting the liberal spaces that were made available in the context of 
their engineering work. 
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ABSTRACT 

Although engineering education is often characterized as a principally rational activity, 
research suggests that emotions are vital for learning at all levels of education. In 
ethics education in particular, there is evidence that including mild emotional 
information in case studies can enhance learning. Evidence also suggests that specific 
emotions such as guilt and shame can impact on motivation to act in ethical scenarios. 
The place of emotions in ethics education remains controversial, however, since 
emotion can be perceived as a source of bias rather than as a valuable factor in 
learning and in motivating action. While some specific emotions have been explored 
in ethics research, there is a lack of empirical research addressing the relationship 
between ethical judgement and emotional empathy. In this research, therefore, we 
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ABSTRACT 

Sustainability has become an integrative part of engineering education since it is not 
possible to discuss sustainable development without also talking about innovation 
capability. Political and environmental frameworks request for a drastic change in the 
industrial landscape and also in the way design is carried out. This paradigm change 
forces new approaches to education that align with the prospects of the industry and 
also embed considerations related to the Triple Bottom Line (i.e. economic, ecological, 
socio-cultural elements). Addressing the complexity of sustainability requires 
innovative practices for teaching and learning, leading to new methodologies that aim 
to develop the broad sets of competencies required from the students. In Engineering 
Design, theories and methods related to sustainability have been mainly focused on 
the Design for X elements, material circularity, and product lifecycle leaving behind the 
importance of contextualized knowledge of regulations, or human-related aspects that 
motivates the students to tackle these challenges. Therefore, this study proposes a 
holistic approach that encompasses a broader understanding of what educators can 
exploit for capacitating future engineers in sustainability-related complex problem-
solving. The framework highlights three main areas to be considered when teaching 
sustainability for Design Engineers: i) Context & Resources, ii) Human factors & 
Competencies, and iii) The D4i design process. A simplified version of this framework 
in class as a lecture-workshop format are presented and discussed along with multiple 
directions for future research. 
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ABSTRACT 
As the demands of industry are evolving and new generations of students are 
entering universities, many engineering faculties invest time in curriculum reforms 
based on inspirational innovations, underpinned by engineering education research. 
The Faculty of Engineering Technology (FET) of KU Leuven had an additional 
argument to implement a huge programme reform: this faculty, hosting more than 
6000 students spread across seven campuses in Flanders (Belgium), was an 
amalgam of different traditions and visions. Their merger into one faculty in 2013 
aimed to optimize the organisation of research, education and community service.  
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ABSTRACT 

Project-based learning and flipped classroom approaches are often used for 
developing team working skills in graduates. However, many engineering schools 
face efficiency and effectiveness challenges when it comes to facilitating students in 
these settings. For neuro-atypical (NAT) students, such as those with Attention 
Deficit Hyperactivity Disorder (ADHD) or Autism, support for developing teamworking 
skills can be limited. Even neuro-typical (NT) students find teamwork challenging and 
can benefit from an intervention that supports development of such skills. Self, Co 
and Shared regulation skills are considered important for effective team working. 
Regulation is a multi-staged process, which includes goal setting, planning, doing, 
monitoring and evaluating own and a team's work. Research on use of computer 
scripts to successfully orchestrate the multiple stages at a shared level shows only 
partial success. Many Computer Supported and Collaborative Learning studies cite 
over-scripting as a common criticism related to orchestration of shared regulation 
and team work. This work investigates "How computer orchestration scripts affect 
the triggering and internalisation of Self, Co and Social regulation skills in NT and 
NAT students when using a Computer Orchestrated Group Learning Environment 
(COGLE)?". COGLE was used with first year neurotypical and neuro-atypical 
engineering students to study its impact on triggering existing and/or internalising 
new regulation scripts in team working. Qualitative data from two literal replication 
cases were analysed. This work shows how different types of scripts in COGLE 
helped trigger, develop and internalise regulation skills and highlights areas where 
more work is needed. 
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ABSTRACT 
Early career experiences provide the foundation for career progression and inform 
career choices and decisions. For women in the engineering profession, positive 
early career experiences have been linked to persistence and retention within the 
profession A recent focus on early careers within engineering has provided insight 
into early career role types and related competencies, competency and capability 
gaps experienced by novice engineers, and their perceptions of meaningful 
engineering work.  There is opportunity to diversify and contextualise this 
understanding by exploring early career experiences of women working within the 
engineering profession, and by considering the influence of gender on early career 
experiences and decisions.  
This paper reports on an empirical investigation of the career experiences of 22 
women engineers in senior roles within engineering organisations in the Australian 
context. Phenomenological and temporal analysis of their career reflections provides 
evidence of three early career patterns of varied sequence and focus. The influences 
shaping these career paths are described. By making explicit possible, diverse early 
career paths, determinants and outcomes, this paper aims to continue to bridge the 
engineering education-practice gap and to contribute to greater equality, diversity, 
and inclusion within the profession. 
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ABSTRACT 

In University environment, it is common to use multiple-choice objective tests with 
three or four possible answers, of which only one is correct and the rest are erroneous. 
In this type of tests, usually the wrong answers are penalized in order to avoid the 
effect of the random answers. However, there are questions that hardly students 
answer since their difficulty is high. On the other hand, there are also questions that 
answer virtually all students since their difficulty is simple. While sometimes the course 
professor chooses to suppress these questions, it is also common to leave them as 
part of the calculation of the overall score. This communication proposes a way of, 
without suppressing any question, making a readjustment of the grades based on 
fuzzy logic techniques. To do this, it is considered, on the one hand, the initial grade 
obtained by each student and, on the other, the total difficulty index of the test. With 
these two variables, an approximation can be made to a system of linguistic variables 
that allows correcting the final grades of each student based on the objective difficulty 
of the test and a set of rules established by the professor. This will revert to greater 
“justice” in students’ mark system, since it will be a function of the difficulty of the test. 
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ABSTRACT 

Several studies have explored engineering culture in terms of how it is perceived by 
engineers, students, or faculty members. However, less is known about how 
engineering culture varies (or not) when considering national culture as the lens. 
This study aims to explore how engineering students perceive different dimensions 
of national culture and identify any patterns that connect to how they perceive their 
engineering programs. We use Hofstede’s theory of dimensions of national cultures 
to measure culture in different ways in the student’s perceptions of engineering. Data 
were collected using a validated survey that explores dimensions of culture and the 
sample included engineering students from Chile, Colombia, Ecuador, and the 
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ABSTRACT 
Engineers have a growing contribution towards attaining the Sustainable 
Development Goals (SDGs). Thus, graduate engineering students’ awareness and 
attitude will be crucial for dealing with these complex societal challenges. The 
purpose of this study is to investigate the sustainability awareness (SA) of 
engineering students from a developing country in comparison to that of those 
published from developed European countries. It also aims to explore engineering 
students’ attitudes and willingness to consider sustainability challenges as an 
important part of their future professional role. We have conducted a quantitative 
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ABSTRACT  

There have been many advances over the past four or five decades in understanding 
brain architecture, and how the process of learning aligns with this architecture. One 
of the more interesting results has been that of John Sweller [1] and his theory of 
cognitive load. Sweller identifies the task of learning as effecting change in long-term 
memory. This long-term memory is, in his view, almost limitless. The problem lies in 
working, or short-term memory, which has a bottleneck of around five items. Any 
instructional mode which places too many items into working memory will be, at best, 
inefficient, and at worse, pointless.  
It is interesting to note that over the same decades new instructional modes, such as 
Problem-Based Learning (PBL) have become popular [2]. Sweller, and others such 
as Paul Kirschner [3], argue that PBL cannot work as advertised, as the student is 
faced with too high a cognitive load; they can either learn how to solve the problem, 
or learn the underlying concepts, but not both.  
This paper outlines the theoretical background to this issue, and presents an 
intervention undertaken over the last decade in TU DUBLIN to devise new 
instructional modes which take account of cognitive load problems, whilst 
maintaining some of the advantages and benefits of PBL. This intervention initially 
followed the ideas of Louis Bucciarelli [4] of MIT on open design in Engineering 
education but was later adjusted to take into account the ideas of Kirschner on 
minimizing cognitive load in developing problem-solving skills.  
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ABSTRACT 

Through the project “Technology Education of the Future” (FTS), NTNU has 
developed a framework for re-design of its study programmes in technology and 
engineering. One of the main findings is the need for a broader, more 
multidimensional view of graduate competence, showcasing the need to fully 
integrate training of several important non-technical professional skills in future 
programmes. To enable such integration, student-active pedagogical methods in 
combination with integrated learning principles are often seen as key tools. This 
paper quantitatively investigates to what extent study programmes’ facilitation of 
active student participation actually makes a difference to perceived learning 
outcomes across a variety of competence areas. The research question under 
consideration is “How does the extent of student-active learning in engineering 
programmes influence students’ perceived learning outcomes?” Using statistical 
analysis of data from a national student survey, correlation was investigated between 
students’ perception of how well active student participation is facilitated by the 
teaching in their study programmes, and their self-evaluated learning outcomes in 10 
different competence areas. Regression analysis was done based directly on 
individual student responses and on responses averaged over study programmes. 
The results show statistically significant positive correlation for most competence 
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ABSTRACT 

This study aims to investigate if previous managerial or entrepreneurial experiences 
of entrepreneurs could moderate the use of a scientific approach to decision-making. 
To test this, we embedded a field experiment involving 132 real start-ups from Italy. 
We collected data on performances using phone calls for 64 weeks. Using 
econometrics analysis, we find that previous managerial or entrepreneurial 
experiences moderate the effect of this entrepreneurial decision-making approach on 
start-up performances, such as whether they decided to terminate their 
entrepreneurial idea, the number of pivots and the amount of revenue gained. The 
moderating effects differ according to the experiences possessed by entrepreneurs.  
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ABSTRACT 
Higher education institutions aim to incorporate competency development into their 
engineering curricula, which can help engineering students become independent 
critical thinkers with entrepreneurial mindsets. However, no solid methods exist to 
evaluate the acquisition of these competencies. Such assessments’ objectivities are 
often ensured by distinguishing between who supervises a student group and who 
grades its project. The assessor’s active involvement in the learning process is 
essential for assessing competency development during the learning process, but such 
involvement may lead to assessor bias. This study aims to investigate whether and 
under what conditions coaches can be objective assessors. An intraclass correlation 
coefficient (ICC) was used to measure the level of agreement between assessors and 
coaches when using the same rubric to assess students’ deliverables. Four assessors 
and seven coaches from the University of Twente assessed 24 students’ individual 
learning processes based on individual reflection deliverables. The coaches assessed 
the students they supervised during a challenge-based learning (CBL) course, while 
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ABSTRACT 

This paper reports on a preliminary study that was carried out to understand the 
experiences of engineering students transitioning to on-campus learning following 
the Covid-19 pandemic.  Two cohorts were considered: year 1 students joining the 
university for the first time after having experienced considerable disruption for the 
final two years of their schooling and year 2 students who experienced their first year 
at university almost entirely online. Data was gathered from student surveys which 
found that the greatest areas of difficulty for students were the academic level of the 
programme and the workload.  A limited comparison was drawn between this finding 
and some pre-pandemic data which suggests that the difficulty that students had in 
this area was higher than for students before the pandemic, indicating that two years 
of disrupted education may have had a negative impact on students’ preparedness 
for higher education.  Qualitative open-ended responses by students showed that 
there was a clear preference for face-to-face teaching, but that students see clear 
benefits to online resources and lecture recordings, and value having some flexibility 
in how they learn. Some reduction in student performance was noted. 

1 INTRODUCTION 

1.1 Background 

The onset of the Covid-19 pandemic forced educational establishments across the 
globe to switch to online and blended modes of delivery, and the impacts of this have 
been widely reported on.  For higher education institutions this has posed a myriad 
of issues, not only at the time of the emergency responses and rapid online shift, but 
it is likely that the effects of the pandemic will be felt for many years to come.  One of 
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ABSTRACT 

Previous studies have reported that many engineering students struggle to develop a 
conceptual understanding of mathematics in university calculus courses. Engaging 
with mathematical proofs is one of the approaches to developing a conceptual 
understanding of mathematics; however, it is not always easy to use standard proofs 
for this purpose. In the present study, we focus on a type of mathematical proof 
known as Proof Without Words (PWW). A PWW typically consists of pictures or 
diagrams that help readers understand why a mathematical statement is true without 
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ABSTRACT 

Mathematics constitutes a key component in engineering education. Engineering 
students are traditionally offered a number of mathematics courses which provide 
the knowledge needed at the workplace. Unfortunately, many students perceive 
mathematics as a discipline that teaches mostly procedures not relevant to their 
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ABSTRACT 

Courses in Differential Equations (DEs) have been an important part of engineering 
education for decades. However, students experience difficulties with the 
understanding of main concepts including differential equation itself and diverse 
types of solutions (general, particular, stationary). In this paper, we discuss how the 
work on non-routine problems on the Existence and Uniqueness Theorems (EUTs) 
helps students to make sense of DEs and their solutions thus contributing to the 
development of advanced mathematical thinking. 
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ABSTRACT 

Engineering education is to prepare engineers for real-world challenges and seek 
novel solutions to cater to society's different needs. There is an increase in the global 
demand for industry-ready engineers. Engineering education sustainability and 
industry readiness are mutually inclusive, where the former is the combination of 
different skills and transversal competencies, while the latter is all about their 
applicability. Transversal competencies, transferable across disciplines, chisel 
engineering students to become versatile and practical on the shop floor. 
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ABSTRACT 

The fibre of engineering education has evolved from knowledge to competencies. 
This is a logical consequence of the technologically advanced and multifaceted 
learning environment where engineers are expected to be technically acute along 
with a set of essential non-technical competencies. This change is referred to as a 
‘paradigm shift’ in engineering education. Hence, the vision of learning is to immerse 
a progressive, learner-centric, and competency-based learning environment to face 
the uncertainties of the 21st century. There are various ways to improve the 
performance of learners by implementing the available competency frameworks, but 
the need is to initiate a set of essential competencies according to their nature and 
purpose that can endure across disciplines. In this paper, the evolution of 
competencies from the essential to the necessary is reviewed. Finally, the benefits of 
these competencies in relation to the performance of the engineers are discussed in 
detail through semi-structured interviews conducted with the engineers. MAXQDA, a 
qualitative data analysis tool, is used to analyse the data. The findings will help the 
engineers in grooming their competencies according to the industries. 
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ABSTRACT 

In today’s fast-moving world, we must continuously adapt to changes in all areas of 
life, and the ability to do so is increasingly highlighted as a key skill particularly for 
engineering graduates. At the same time, research shows that having a stable 
professional identity, and identifying with one’s field is important for aspects such as 
job-satisfaction and productivity, in addition to overall well-being. However, research 
of higher education have been critizised for apparently viewing professional identity 
and employability as synonymous, and an end ‘goal’ of education, rather than 
exploring the continuous processes of professional socialisation that take place in the 
everyday practices of universities. Accordingly, we ask: what affects engineering 
students’ professional identity constructions while they are students?  
To explore the proposed research question, a quantitative survey instrument 
measuring professional identification, as well as previously identified related aspects 
has been constructed. In the research literature, there is little consensus on how to 
measure professional identity quantitatively, thus, developing a comprehensive 
measure that can provide insight into these processes is the focal point of the study. 
Subsequently, the data material consists of 271 engineering students at the 
Norwegian University of Science and Technology. 
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ABSTRACT 

The gender divide for women in the engineering domain in academia is still very 
large today, even though most institutions are committed to changing this. Although 
there are slow improvements in the number of women working in academic positions 
in Engineering, the Netherlands, in particular, is still lagging badly behind the rest of 
Europe with women making up only 17.6% of all full professors in the engineering 
domain and for 25.7% in the entire academic domain. This is despite many efforts 
across the board to improve this situation.  
The situation is even worse in the field of Aerospace Engineering and within this 
field, the lack of progress is not unique to the Netherlands with similar issues being 
reported in the United States of America and wider afield.  
This paper reports on research on the capacity building among women required 
within the aerospace engineering domain to reach the commonly defined critical 
mass percentage of 30% of women full professors using metrics on career progress 
and on as well as labour market data on the career development of Aerospace 
graduates  to show where potential new interventions can be made. 
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ABSTRACT 

Model-based Systems Engineering aims at increasing consistency of information in 
complex engineering processes that involve different engineering domains. A major 
challenge when introducing Model-based Systems Engineering is to highlight the in-
teractions of different process activities, like requirement definition, specific methods 
and available tools as well as roles. These interactions have to be demonstrated to 
members of the engineering team in order to induce awareness for potential hurdles 
within the implementation process and to increase acceptance for required changes 
of processes, methods and tools. Simulation games present a promising approach to 
generate awareness as well as the needed expertise for successful implementation of 
Model-based Systems Engineering, in both teaching of students and training of expe-
rienced engineers. In this contribution a development process and essential aspects 
for the game design of simulation games are proposed. The structured process and 
its specific steps are illustrated by the development of the simulation game MbSys.  

1 INTRODUCTION 

Modern products incorporate crucial technical changes, like dynamic behaviours, in-
tensive networking, connection to the Internet of Things or the use of on demand ser-
vices [1]. Consequently additional requirements, like cyber security, are placed on the 
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ABSTRACT 

The traditional scoring is based on the difficulty of the task. However, the same total 
score can be earned with different knowledge, hence it is difficult to create 
homogenous groups by only relying on the total score. In our work, we aim to 
present a new scoring method where such knowledge-based groups can be created, 
as opposed to the previous point-based method. 
For comparison of the test result done by the students, we utilized different distance 
measures. The main challenge with finding the similarities between the results is the 
high dimensionality of the data compared to the total number of observations. 
First, we used the traditional Minkowski distance with different p values, then we 
used local similarity hashes and high dimensional embedding techniques designed 
originally for natural language processing. With these never before used techniques, 
we were able to identify students with similar skillsets and knowledge. Furthermore, 
we utilized dimension reduction methods (t-SNE and UMAP) to make a lower 
dimension representation where we can cluster the data easier. These clusters and 
pairwise similarities were assessed by oral exam subjective scores. 
The teacher's subjective scores correlated more with this new metric-based method 
of scoring than the total test score itself. The presented procedures can not only be 
used effectively in research but can also help to get a more complete picture of the 
students' knowledge we teach in everyday practice.  
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ABSTRACT 

University studies were also significantly affected by the pandemic. The first-year 
students had already spent the last months of high school, which are especially 
important for graduation, in distance learning. In Hungary, the graduation procedure 
was changed due to the epidemic. Education was completely digital in hybrid form: the 
lectures were held online, and the seminars were attended in-person and from 
September of 2021 again in-person. Our research team has been monitoring learning 
time and effectiveness for years using the EduBase online educational platform, which 
provides a framework for all teaching aids for the calculus subject.      
In our research, we analysed the learning processes and their effectiveness of 
mechatronic and energy engineering students who were admitted to BME in 2020. 
The results were compared with the learning habits of the class of 2018, with whom a 
detailed study was also performed. It can be stated that the pandemic greatly 
influenced the learning time: students took advantage of the available practice 
opportunities to a greater extent in digital education, which did not reduce the practice 
time during the end-of-semester spurt, thus, learning became more balanced. 
Considering the high school results, it can be observed that on average, those who 
took advanced level subjects spent more time practicing, even though they had 
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ABSTRACT 

Motivation is an important predictor of ethical awareness; however, it is not easy to 
assess. The goal of our study is to examine the relationship between motivation and 
ethical awareness in engineering students. We focus on two personality measures: 
person-thing orientation and spheres of control and test their association with ethical 
awareness using engineering scenarios that present ethical dilemmas. We predict 
that engineering students who score higher on the personality dimension of person-
thing orientation will display more ethical awareness than those who score lower. We 
also predict that students with a higher level of personal control will also display more 
ethical awareness. Two groups of students were involved in the study. Group 1 was 
formed by fifty-three first-year engineering students from University in the United 
States and Group 2 was represented by sixty-four sophomore engineering students 
in Engineering School in Spain. Students worked individually on case studies that 
presenting ethical dilemmas; they were asked to write short essays describing how 
they would respond to each situation. Then the essays were analyzed using an ethical 
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ABSTRACT 

Learning to learn is one of the generic skills that are important to becoming an 
engineer. One outcome of the education is to be prepared for a role as an engineer 
with lifelong learning.  In this paper, I convey experiences gained from two different 
approaches when implementing “learning to learn” into engineering math courses. 
The first approach, learning to learn was added to a mathematical course as a “bolt-
on” approach in two initial pilots. A second approach was to include learning to learn 
in the course. In this approach, I wanted to utilize feedback cycles and provide 
information on learning to learn “as needed”.  
Interviews of students and experiences from the pilots have been analyzed using 
thematic analysis. Two different experiences were described by the students in the 
two classes that were included in the pilot. In one group, the smallest of the two pilot 
classes, not a single student dropped out in the remaining three-year of the study 
program. The program had a major impact. The other group, the biggest class, was 
more resistive. 
In the second approach, I wanted to utilize the role of a mathematics teacher. Here I 
could use the authority and the relation as a math teacher.  However, introducing 
learning to learn as a teacher conflicted with the role as a teacher. Here I discuss 
key findings from four focus group interviews, in addition to my experience as a 
teacher, that can help to plan future course design when learning to learn is 
included. 
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ABSTRACT 

Educational innovation often builds on existing practices, and focuses on 
improvement, rather than a radical change. One current example of educational 
innovation is Challenge-Based Learning (CBL). At university [blinded] the approach 
is a curriculum wide implementation of CBL based on a integrated programme that 
combines implementation of bottom-up innovation projects with research. The result 
of this research contributes to the translation of CBL to practice, thus helping 
curriculum designers and teachers in designing and executing their courses. In the 
process evidence is collected about principles of CBL, learning behaviour, learning 
outcomes, and didactical aspects of CBL, such as coaching and self-directed 
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ABSTRACT 

Whilst engineering education has primarily focused on providing students with the required 
technical competencies, new visions emphasise the importance of lifelong learning (LLL). They 
point towards the need to acquire the necessary competencies for LLL during the study 
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ABSTRACT 

To adequately prepare engineering students for their professional career, educational 
institutions offer projects in which students collaboratively solve engineering design 
problems. It is known from research these projects can lead to a variety of learning 
outcomes and student experiences. However, studies that provide insights in the 
influence of different features of an educational design are rare. In the current study 
we use Cultural Historical Activity Theory (CHAT) as analytical framework to 
understand how different elements of an educational design affect students’ 
experience. Additionally, we use the notion of contradictions to identify opportunities 
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ABSTRACT 
Integration of sustainability in the curriculum of higher education creates a demand 
for bringing the theme into concrete development projects. Sustainable and proactive 
development have been identified in Finland as key generic competences in higher 
education. Capability to innovate and create sustainable solutions and services for 
future are key skills in producing novel sustainable solutions. We experimented with 
master’s level students the use of a novel design method, Planet Centric Design 
(PCD), to create sustainable system and service concepts for the future. The trialed 
method combines systems thinking with service design to solve sustainability related 
challenges. It has been developed by a software company to support practical 
sustainable solution development jointly with their customers. Companies have 
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ABSTRACT 

This is a position paper presenting the scenario and main conditionings that delimit 
approaching the technological and digital (re/up)skilling problem by also enhancing 
the role of the university as a regional ecosystem key player. This is the main 
objective of COMPASS, an initiative initiated to face actual challenges on the labour 
market related to the digital skills mismatch. COMPASS goal can be stated as 
the development of a regional ecosystem-based training platform and associated 
methodologies for effective and efficient skilling pathways. COMPASS as a guiding 
tool is conceived to a) guide individuals and companies to get a closer idea of the 
skills-gap they need to cover, as well as to b) help universities as training providers 
to elaborate their offer on the basis of the detected regional needs. This will 
definitively help to make the overall ecosystem more efficient. On the other hand, 
COMPASS is also conceived as a learning & training environment, in the sense of a) 
dynamic micro-learning environment providing easy and mobile interaction between 
the learners and the content and b) micro-credential system linked to the achieved 
skills. 
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ABSTRACT 

Ethics is considered an essential aspect of tertiary computer science and 
engineering education and forms a core part of professional accreditation for degree 
providers. The authors have been unable to locate a study in New Zealand on 
computer science and engineering students’ ethical beliefs, making this study an 
important exploration in this field. This study investigates the incoming first-year 
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ABSTRACT  
At Delft University of Technology (DUT) in the Netherlands, multi-disciplinary teams 
of students collaborate with professionals in living labs to design solutions for real-life 
complex problems in technological innovation processes. Students are guided by a 
lecturer through the four phases of design to “cut through” the complexity of the 
problem. However, in these 'ill-defined wicked problems' nobody has an overall 
picture of the problem and students face many uncertainties. These uncertainties are 
often perceived as a barrier for decision-making within the design process.   
A reflection tool, based on theoretical insights in transformative and triple-loop 
learning, is developed to help students critically reflect in action, providing them with 
options to deal with their uncertainties. We distinguish between task, social, and 
individual uncertainty. In this study, the central question is: How can the reflection 
tool help students deal with their uncertainties in solving complex problems in DUT 
living labs. By means of surveys and interviews we monitored students in two living 
labs, one with bachelor and one with master students. We focused on what kind of 
uncertainties they encountered, how they dealt with these uncertainties and how the 
reflection tool supports them in this regard.  
Analysis of the data shows that students perceived all types of uncertainty in the 
various phases of the design process. By means of the reflection tool students 
gradually became aware of the many options they have in dealing with uncertainties, 
and particularly how these pertain to their decision-making in the design process. 
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ABSTRACT 

There are numerous discourses about competencies of future engineers as well as 
the challenge to learn, teach and assess them. In particular, this applies for the 
question of which competencies – besides technical knowledge and understanding – 
are relevant for future engineers in order to responsibly address the needs of society. 
This paper contains the initial results of an ongoing research project which aims to 
investigate engineering students’ competencies and their perception thereof. In the 
context of a recurring engineering master's seminar at RWTH Aachen University the 
participants conducted interviews with a total of 41 students from outside the course. 
The interview subjects were themselves master's students from diverse engineering 
programs. In the interviews, the subjects were asked by their peers, among other 
things, which competencies they consider relevant for engineers and to what extent 
they have acquired these in their studies. The answers to those questions are 
evaluated and discussed in this work. The results show gaps in the acquisition of 
competencies – from the students' point of view – and in particular a discrepancy 
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ABSTRACT 

In recent years there has been growing emphasis on the requirement for engineers 
to contribute toward the complex socio-technological challenges confronted by 
society. The need for a more holistic understanding of the societal impact of 
engineering has been highlighted by government, professional institutions and 
industry, and has strengthened calls for a widening of engineering curricula. Despite 
this, there is evidence to suggest that the higher education (HE) sector is not 
producing socially responsible engineering graduates. This study explores potential 
barriers to the development of socially responsible, culturally aware engineers. In so 
doing, it draws upon student feedback and reflections from a UK based engineering 
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ABSTRACT 

The growth of Engineering Education Research (EER) has led to claims about it 
becoming a globally connected field of inquiry. This paper presents data on the 
development of EER within the UK and Ireland with the aim of contributing towards 

 
1 Corresponding Author  

N Wint 

n.wint@swansea.ac.uk 





















50th Annual Conference in September 2022

872

Ruth Wood and Manish MalikA landscape review of the literature focussing upon the use of technology to support Problem, 
Case and Project based learning in Higher Education STEM disciplines. - 10.5821/confer-
ence-9788412322262.1164

doi:10.5821/conference-9788412322262.1164

A LANDSCAPE REVIEW OF THE LITERATURE FOCUSING UPON THE USE OF 
TECHNOLOGY TO SUPPORT PROBLEM, CASE AND PROJECT BASED LEARNING 

IN HIGHER EDUCATION STEM DISCIPLINES. 
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ABSTRACT 

A systematic approach was undertaken to locate and analyse empirical research 
examining the use of technology to support constructivist approaches to learning. In 
particular, this paper focuses upon Problem, Project and Case Based Learning and 
consults publications which have employed technology in Science, Technology, 
Engineering and Mathematics within on campus higher education settings. Four 
databases were searched and after applying relevant inclusion and exclusion 
criteria, 56 publications published during 2007–2021 were included in this review. In 
addition to systematically documenting the landscape of literature associated with 
this area of research, this paper offers an analysis of the contributions of the 
research in understanding the way in which technology affects efficiency, team 
effectiveness and inclusivity as part of the learning process. 
 

1 INTRODUCTION 

1.1 Problem, Project and Case based constructivist approaches in STEM 

The disciplines of science, technology, engineering and mathematics are collectively 
and more commonly referred to as STEM. Constructivist approaches such as 
Problem, Project and Case based learning are often employed within these 
disciplines and involve students working collaboratively to resolve complex, authentic 
and real-world problems (Hmelo-Silver, 2004; Graham, 2010; Hanney & Savin-
Baden, 2013; Harmer & Stokes, 2014; Kennedy & Odell, 2014). Autonomy in 
learning, team work, and an active approach to sharing knowledge and 
understanding as part of a problem-solving process are integrated across the STEM 
disciplines. The tutor undertakes the role of facilitator to support students when 
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ABSTRACT 
Our life is surrounded by digital devices. Engineering education is one of the cornerstones in 
higher education for future generations and computational thinking (CT) is deemed as a 
core component in various engineering curricula. The Delft University of Technology (TU 
Delft), is the largest technical university in the Netherlands and computing; computational 
concepts and activities have been integrated into curriculum for years at TU Delft. However, 
there is not a comprehensive investigation on integration of CT into Engineering Curriculum, 
this paper presents a case study of Master’s level engineering curricula investigating: 1) to 
what extend CT components are integrated; 2) in what way CT is interpreted and integrated 
in the curriculum; 3) what educational and assessment methods have been used. The results 
show that CT has been largely integrated into the investigated curriculum mostly with 
lectures being the educational method and programming assignments as a method for the 
assessment. Our analysis shows that understanding the context and patterns in problems 
and solutions was important in different courses and engineering disciplines, indicating 
possible directions for integration of CT into curriculum.   
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ABSTRACT 

The Ecole Nationale Supérieure des Arts et Industries Textiles (ENSAIT) is one of the 
few schools specialising in materials for the textile industry. Each year it graduates 
around 110 engineers whose role is to meet the challenges of the sector while 
respecting the values of the companies and environmental standards. The ENSAIT 
engineer's course takes place over three years. From the first year of the engineering 
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ABSTRACT 

For the transformation we face in industry and society, a broad societal consensus 
and collaboration between different stakeholders are vitally important. With this in 
mind, the Environmental Engineering program focuses on environmentally relevant 
technical developments and the consideration of systemic interrelationships while 
incorporating societal frameworks. 
The recently implemented course Technology – Dialogue – Society was developed 
as an introduction to these complex tasks for first-year students. It focusses on 
topics of the energy transition sector and public participation. The learning objectives 
of the course are the acquisition of methodological competencies as well as the 
promotion of communication, teamwork and the ability to reflect. An overarching goal 
of the course is also onboarding of students in the program.  
A wide set of teaching-learning methods is used to achieve this broad objectives. In 
addition to lectures, collaborative and dialogue-oriented teaching-learning methods 
such as problem-based learning, peer review of student work, conversational 
simulations and reflection assignments are used. A particular challenge of 
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ABSTRACT 

The interest in programming in schools has the last decade increased, and many 
countries have introduced programming as part of the school curriculum. Teaching of 
programming to students in primary and secondary school is often focused on the 
computer sciences aspect of programming. The current study is a part of the recently 
initiated research project “Programming for understanding mathematics” which has a 
different emphasis; the project investigates how the mathematical competence of the 
students are affected by actively using programming in mathematics lessons. In this 
paper, a recognized analytical framework for analysing the cognitive demand of 
mathematical tasks is presented. We extend the framework to include the analysis of 
tasks that utilize programming, allowing us to distinguish between tasks that are 
demanding due to the mathematical content, but the programming aspect of the task 
is trivial, and tasks that are cognitive demanding due to complex programming, but 
the mathematics is simple. We use the extended framework to analyse tasks in four 
mathematics textbooks written for 16-17 year old students by two major publishers in 
Norway. The results show that the tasks provided in the textbooks mainly focus on 
elementary programming skills, and the tasks give limited experiences with cognitive 
demanding programming tasks. 
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ABSTRACT 

In this work the results about the use of innovative software in the subject Project I is 
presented. The subject is given in the Degree in Engineering in Industrial Technologies 
(GETI) in the School of Industrial Engineering of Barcelona (ETSEIB) of Universitat 
Politècnica de Catalunya (UPC). In Project I, small groups of 12 students or less are 
defined, with the purpose of developing a collaborative project along one semester. 
The project discussed in this work was prepared by two different departments: 
Mechanical Engineering and Statistics and Operative Investigation. It deals with the 
measurement of shaft diameters with a micrometre, in order to evaluate the measuring 
system employed. Traditionally, many activities of the subject were recorded in 
handwritten reports. The present academic year, within the frame of the project 
EQUIPA’T (equip yourself), innovative software was applied to the subject. As for the 
methodology, first the teachers attended a training course. Then, the application of 
innovative software to the subject was planned. Finally, it was implemented. Google 
forms was used in the first and last classes to gather information to prepare subgroups 
of students and to evaluate the subject respectively, Edpuzzle was employed to add 
questions to videos about two lessons of the manufacturing area: metrology and 
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ABSTRACT 

Students commencing engineering at university often have no prior experience of 
engineering, what the profession entails and the distinctions between disciplines. 
Consequently, tertiary institutions often offer common first-year engineering subjects 
that aim to give students an experience of the engineering profession and method, 
while providing exposure to different disciplines through applied project-based 
learning. The difficulty with this approach is that there is a wide variance in terms of 
students’ knowledge, skills, past experiences, and expectations. In a team context, 
these discrepancies could lead to conflict and poor educational outcomes. 
Furthermore, if the project is of reasonable length, students might be locked into a 
discipline-focused project that they realise does not suit them as a potential major. 
To this end, a suite of self-enrolled skills modules was developed to support student 
skills development in a first-year, project-based engineering subject under two 
categories – technical, focusing on skills that had direct applicability to the project-
work and general, focusing on skills related to assessment. The modules aimed to 
(1) improve individuals’ skills in a team context; (2) give students an opportunity to 
learn skills unrelated to their chosen project in a low-stakes context; and (3) promote 
interaction and peer-learning outside of their project team and class, building a wider 
sense of cohort. 
This paper discusses the creation of the modules and evaluates their outcomes in 
achieving their goals based on numerous data gathered throughout the semester 
and student feedback. Initial results have been positive and suggest future directions 
for development. 
 

  

 
1 Corresponding Author, g.buskes@unimelb.edu.au, ORCID: 0000-0002-7920-8052 



















50th Annual Conference in September 2022

1022

Fiammetta Caccavale, Carina L. Gargalo, Krist V. Gernaey and Ulrich KrühneTo be fAIr: Ethical and Fair Application of Artificial Intelligence in Virtual Laboratories - 
10.5821/conference-9788412322262.1398

doi:10.5821/conference-9788412322262.1398

 

TO BE fAIr: ETHICAL AND FAIR APPLICATION OF ARTIFICIAL 
INTELLIGENCE IN VIRTUAL LABORATORIES 

 

F. Caccavale 1 

Process and Systems Engineering Centre (PROSYS),  
Department of Chemical and Biochemical Engineering,  
Technical University of Denmark, Building 228A, 2800 

Kgs. Lyngby, Denmark 
ORCID: 0000-0003-0795-5988 

C. L. Gargalo 
Process and Systems Engineering Centre (PROSYS),  
Department of Chemical and Biochemical Engineering,  
Technical University of Denmark, Building 228A, 2800 

Kgs. Lyngby, Denmark 
ORCID: 0000-0002-8740-9591 

K. V. Gernaey 
Process and Systems Engineering Centre (PROSYS),  
Department of Chemical and Biochemical Engineering,  
Technical University of Denmark, Building 228A, 2800 

Kgs. Lyngby, Denmark 
ORCID: 0000-0002-0364-1773 

U. Krühne 
Process and Systems Engineering Centre (PROSYS),  
Department of Chemical and Biochemical Engineering,  
Technical University of Denmark, Building 228A, 2800 

Kgs. Lyngby, Denmark 
ORCID: 0000-0001-7774-7442 

 

Conference Key Areas: Artificial Intelligence in Education, Ethics in Engineering 
Education 
Keywords: Digital Education, Virtual Labs, Ethics, Artificial Intelligence 

                                                      
1 Corresponding Author 

F. Caccavale 

fiacac@kt.dtu.dk 



















50th Annual Conference in September 2022

1031

Davide Careglio, Cecilio Angulo Bahón, Rozalina Dimova, Tihomir Dovramadjiev, Adisa 
Ejubovic, Antonia Jakobi, Csaba Kollar, Ana Isabel Alves Moreira, Evgenia Sukhovii and Gyula 
Szabo

Life in the AI era - First result of the Erasmus+ HEDY project - 10.5821/confer-
ence-9788412322262.1339

doi:10.5821/conference-9788412322262.1339

 
 

 
LIFE IN THE AI ERA 

First result of the Erasmus+ HEDY project 

 
 

D. Careglio 1, C. Angulo Bahón 
IDEAI-UPC, Universitat Politècnica de Catalunya  

Barcelona, Spain 
ORCID: 0000-0002-7931-8147, 0000-0001-9589-8199 

 
A.I. Alves Moreira, A. Jakobi 

AidLearn 
Lisbon, Portugal 

ORCID: 0000-0003-3572-3412, 0000-0003-2182-6939 
 

R. Dimova, T. Dovramadjiev 
Bulgarian Association of Ergonomics and Human Factors (BAEHF) 

Varna, Bulgaria 
ORCID: Not assigned, 0000-0003-0734-1345 

 
A. Ejubovic, E. Sukhovii 

Accreditation Council for Entrepreneurial and Engaged Universities (ACEEU)  
Muenster, Germany 

ORCID: 0000-0001-6154-1490, Not assigned 
 

C. Kollar, G. Szabo 
Óbuda University 

Budapest, Hungary 
ORCID: 0000-0002-0981-2385, 0000-0002-3963-2916 

 

Conference Key Areas: Artificial Intelligence in Education 
Keywords: Artificial intelligence, impacts, literature survey, focus groups 

ABSTRACT 

HEDY - Life in the AI era is a 2-year Erasmus+ project started in November 2021 
targeting higher education audience. Its goal is to offer a comprehensive and shared 
view of how Artificial Intelligence (AI) is affecting our lives and reshaping our 
socioeconomic, cultural, and human environments and to define which topics related 
to AI are of interest to different university studies and how they should be addressed. 
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ABSTRACT 

Computer programming is an essential skill for today's engineers, and sustainability 
plays a role of growing interest in any of the design phases of an engineering project. 
The fundamentals of sustainability, with basic concepts such as "carbon intensity", 
must be covered in any engineering curriculum.  
  
We propose a basic computer programming course in which the lab sessions 
incorporate exercises related to the computation of environmental impacts. For 
instance, an exercise might request the computation of the carbon footprint of the lab 
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ABSTRACT 

This article describes the outcomes of a completed study of practice in civil 
engineering education. The study is aimed at infusing Construction 4.0 content to a 
Bachelor degree on Civil Engineering. A set of STEAM-rich activities are created in 
the form of an individual learning path. These activities are conceived with a 
threefold perspective: i) Construction 4.0-related, ii) STEAM vision by-design and iii) 
hardware-software independent (open-source, accessible, affordable). Cornerstone 
and capstone projects as well as a set of workshops represent some demonstrators 
of these activities. All these demonstrators are knitted together in a single path in 
that is pegged to the traditional curriculum The STEAM perspective provides 
completeness to the whole development. During the last two years, design, 
development and implementation of several demonstrators have been completed. 
Some results related to the application of some activities are already available. In the 
years to come, it is expected that an improved systematic deployment of such 
activities will allow assessing the evolution between tools, pedagogies and the needs 
of the sector. In this paper, the description of the activities together with the 
discussion on the potential of tinkering on Construction 4.0-based curriculum is 
addressed. 
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ABSTRACT 

This paper documents the remote management of a first-year foundations of 
engineering course with special focus on students’ learning by completing a prototype-
based project in an online course. The COVID-19 pandemic brought on 
unprecedented challenges to the teaching and learning communities around the world. 
Educators made purposeful changes in their teaching approaches, shifting rapidly 
from in-person to online mode of instruction. This study documents a project-based 
course that adopted an asynchronous mode of instruction as a part of the general 
engineering curriculum at a large Southeast university in the United States during the 
pandemic. This asynchronous course – through implementing necessary changes and 
adaptations – simulated the experience of a cross-border engineering workplace. The 
course content focuses on engineering design and problem-solving, physical 
prototyping, simulated data collection and analysis, contemporary software tools, and 
professional practices and expectations (e.g., communication, teamwork, and ethics). 
Learning activities are designed to introduce students to the types of work that 
engineers do daily and to challenge students’ knowledge and abilities as they explore 
the different elements of engineering by completing an aesthetic wind turbine project. 
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ABSTRACT 
In today’s world, globally interconnected, volatile, and characterized by a sky-rocketing 
complexity, significant and unprecedented interdisciplinary is required among various 
stakeholders to create resilient and innovative value chains. Within this compelling 
context, we focus on the new role that university-industry collaboration plays on a large 
scale in bridging the gap between idea generation and value creation to economy and 
society. A new way to promote attitude towards entrepreneurial leadership at an early 
stage among students and teachers is experienced by linking curricular and extra-
curricular teaching and contents, as well as by supporting voluntary learning “on 
demand” among students. Intertwined links are indeed possible within a nursery 
environment, so-called Entreprenursery, where students are encouraged to express 
their creativity, both by raising startup ideas and by solving companies’ technical and 
scientific issues. Entrepreneurial students are thus supported in their innovative ideas 
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ABSTRACT 

Decolonisation is defined and discussed. University College London has several 
initiatives to decolonise the curriculum and enhance diversity and inclusion. In 2022, 
a series of online flipped lectures were developed for the postgraduate software 
engineering module. The aim was to provide a range of perspectives on artificial 
intelligence (AI) ethics. Teaching was through the decolonisation lens, highlighting 
historical viewpoints and imbalances in power. Students could reflect on the ethics of 
AI systems and how these systems perpetuate colonial biases. 
Students had previously indicated their interests in AI, environmental and social 
issues, including climate change. Before lectures, students completed questionnaires, 
providing an understanding of their prior knowledge of topics. 
A qualitative analysis of the reading material using coding within ATLAS.ti provided 
insight to select schemas to scaffold students’ knowledge. The suggested reading 
was then adapted to ensure a greater diversity of viewpoints. The analysis also 
indicates that adding these additional perspectives may not increase cognitive load. 
Lectures include real-world perspectives from guest speakers from diverse 
backgrounds, reinforcing the importance of different opinions. Students greatly valued 
the different perspectives and opportunities to discuss ethical dilemmas. Students’ 
answers, following ethics discussions, indicated an improved understanding of 
engineering concepts. This study suggests that incorporating a range of views can 
enhance the topics students want to learn. Providing different perspectives can also 
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ABSTRACT 

Engineers must engender trust in order to collaborate successfully to produce 
solutions that the world needs. As part of building this confidence, students with an 
accredited degree must meet learning outcomes i.e. demonstrate skills to an 
acceptable standard. Cheating during such assessments reduces professional 
integrity and future work quality. Through careful assessment practice and 
encouraging a professional culture with ethics, we may minimise student’s 
opportunity and motivation to take short-cuts. With this in mind, it is useful to 
understand which technical and professional skills are most affected. Cheating is 
evolving, with more collaborative online opportunities. Previous research suggests a 
majority of student’s admit to dishonesty at least once, and that there are several 
motivations, including individual, demographic, institutional, and societal. We 
describe today’s engineering education environment in terms of how it affords 
cheating behaviours and their methods, including the popularity of online services 
such as Chegg. By analysing potential cheating methods against a current agreed 
inventory of contemporary engineering skills, we highlight where educators might 
focus efforts to reduce bad learning practices. We also consider how the covid 
pandemic with more online and remote studying amplifies the situation.    
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ABSTRACT 
There are nine study programmes awarding the degree bachelor in engineering 
(högskoleingenjör) at the University of Gävle. Some of these have only a few 
applicants, even though the graduates are appreciated by a relatively large regional 
primary and secondary sector industry. 
A major revision of the programmes is planned. One objective is to increase the 
attractiveness of the programmes. In the revised programmes, students are 
proposed to study most courses together during the first year of study, even if they 
belong to different engineering specializations. This is intended to improve the study 
environment. Students in programmes with low numbers of applicants will become 
part of a richer and livelier student collective. However, the attractiveness could 
further be problematized by asking to whom higher education is attractive. A special 
focus will be on increasing the admission of students from groups in society that 
have been underrepresented in higher education. More specifically this may be 
linked to individual factors such as the educational level of parents, family income, 
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ABSTRACT 

Covid-19 has been a game-changer in engineering education at the higher education 
level. Even beyond the pandemic, blended learning is there to stay. The design, 
execution, and delivery of blended learning can be supported by a plethora of fast-
developing educational technology. 
In this paper we share the experience of the evolution of one engineering course 
"Uncertainty in Artificial Intelligence" from a rather traditional design strongly relying 
on face-to-face interaction to a fully blended technology-supported course. 
In particular, we share the experience of how an interactive courseware platform 
called "Nextbook", which allows students and teacher to directly interact on the 
course material, supported the design, implementation, and delivery. Student 
experiences measured using a questionnaire are supplemented with teacher 
experiences to present the following "lessons learnt": A well-chosen platform can 
help students find clear structure in a mix of types of material, and social annotation 
features make it possible to connect discussion and questions and answers directly 
to the course material. Further efforts are needed for engaging students to actively 
use the features of interactive courseware platforms. 
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ABSTRACT 

The National Engineering School of Tarbes (ENIT) is a French engineering school with 
a curriculum from undergraduate to graduate studies for general engineers. 
Curriculum ends by an equivalent Master degree in sciences. ENIT students are 
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ABSTRACT 

The need for Digital Education (DE) in higher education has been growing for the past years, as 
the landscape of education became more diverse and global. It has become apparent with the 
COVID-19 pandemic that, in terms of width, DE had been mostly neglected so far. In the past year, 
the master program Global Production Engineering (GPE) at Technische Universität Berlin has 
been enhanced by a complete digital track, called GPE-Digital. In order to design this online study 
program a student survey was conducted and lecturers have been interviewed. The results were 
analysed and requirements for both lecturers and students were identified. Chances and 
challenges have been identified and a “tool box” for teaching and learning was developed. It 
contains a multimedia studio, a learning platform, a cloud platform et cetera. Lecturers are 
supported to develop and adapt their lecture-concepts and to choose the tools needed, which led 
to a variance of teaching-concepts. In this paper, after presenting the findings of both the interviews 
and the survey, the “tool box” is presented and its various possibilities for implementation are 
shown by the example of four different courses offered at GPE-Digital. These examples contain 
both synchronous and asynchronous teaching and different approaches of preparing joint sessions 
and lectures. Finally, based on the courses the benefits and challenges are discussed and rough 
approaches for exploiting the benefits and tackling the challenges are given.  
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ABSTRACT 

In a finite world whose limits now seem obvious, future engineers are wondering what 
their profession will become tomorrow. To respond to this strong expectation, the 
PISTE2 curriculum was opened in September 2021: a full semester in the final year of 
engineering studies at Grenoble INP-UGA (France). The program was co-designed 
with the students and the different partners. The objectives are to enable the students 
to experiment a new posture and to offer them the tools needed to meet the challenges 
they will face in a world in transition. A systemic, interdisciplinary approach, 
considering planetary limits and environmental and societal impacts, structures the 
whole semester. 

This paper presents and argues the pedagogical design choices. With a view to 
continuous improvement, the strengths and areas for improvement are described. 
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ABSTRACT 

It can be challenging to effectively impart higher education content to students. We 
experienced such difficulty in a lecture series with invited senior scientists presenting 
their area of Biotech research. Instead of a vivid exchange with the expert, we 
observed limited and restrained student contributions. In qualitative interviews with 
these students we learned that they perceive their knowledge disparity as too big 
and the fear of being embarrassed by asking “stupid” questions obstructed their 
participation. This let us to radically rethink the course design resulting in our own 
interpretation of flipped classroom, peer learning and student empowerment. We 
designed an engineering course that focuses on providing master students with the 
best possible environment to gain theoretical knowledge in a new field within a 
limited time period (currently: six weeks - six topics) aiming to empower them in 
these topics by acquiring new knowledge on their own. Based on seed questions 
and tag words, students conduct background research and create a team 
presentation for an invited field expert, thereby getting prepared for a subsequent in-
depth discussion with the expert. The current layout is the product of an iterative 
process over the course of five years, and several rounds of fine-tuning within each 
year, based on extensive student and instructor feedback. Students particularly 
appreciate the positive in-course atmosphere with a focus on growth-mindset, the 
strong experience in teamwork, being taken seriously, and making contact with field 
experts and frontiers of current knowledge.  

1 INTRODUCTION 
 

We designed a lecture series intended to bring students of the Biotechnology 
Master’s programme rapidly to an advanced level of understanding of bioanalytical 
methods. Our plan was to capitalise on the rich expertise found in the Berlin area as 
one of the leading cities for German science, so we invited experts to present their 
area of research to the students. Our assumption was that students would benefit 
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ABSTRACT 
The paper explains the design and the first part of the implementation of a project 
within the subject of Statistics with first year students in a Bachelor’s degree in ICT 
Systems Engineering in Manresa School of Engineering, part of the Universitat 
Politècnica de Catalunya. We use the methodology of study and research paths 
within the Anthropological Theory of the Didactic and under the paradigm of 
“Questioning the world”.  

The project topic is the “water”. The experience is linked to a broader UPC-driven 
project, called AquaeSTEAM, based on questions to spark new ideas and science 
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ABSTRACT 
The subject Electronics for Telecommunications (ET) is taught in the first semester of 
the Telecommunications degrees at the Castelldefels School of Telecommunications 
and Aerospace Engineering (EETAC). The academic performance is relatively low 
compared to the same course taught in a double degree of Aerospace and 
Telecommunications, in part justified by the large difference in the university access 
marks of the students between both degrees. Several actions have been implemented 
in courses 2019/20 and 2020/21 to address this issue, especially in theory classes 
where student attendance is lower than in laboratory sessions. Implementation 
difficulties have arisen because the presence of the COVID pandemic. Even so, 
performance has greatly increased, especially at the first semester of each academic 
year. In addition, a student survey shows a good satisfaction with the introduced 
actions and others in process of introduction or assessment. Some of the actions, 
particularly those to be applied in the theory sessions, could be easily extrapolated to 
other first-semester courses of the degrees. 
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ABSTRACT 

In 2013, an ambitious plan was implemented at Universitat Politècnica de València 
aiming at ensuring that all graduates achieved a set of 13 transversal competences 
which would make them excellent graduates not only from a technical point of view, 
but also beyond. 
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ABSTRACT 

 
Collaborative learning communities are becoming popular in engineering education. 
The department of Industrial Design at Eindhoven University of Technology (TU/e) 
has almost 20 years of experience in the organization of small-scale and challenge-
based education (CBL). In Industrial Design, students work in ‘collaborative 
communities’ called ‘squads’ that share an interest in specific application domains. 
Within the squads, vertical learning takes place and students from different bachelor 
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ABSTRACT 

The emerging adhocracy of sustainability in every field of life, do also claims its 
legacy in the field of education, particularly in the discipline of engineering. 
Institutions necessitate to adapt their curriculums to the possible changes so that the 
engineers of the future are ready to address interdisciplinary and evolving challenges 
in their careers. As a European University Alliance aiming to define and implement a 
European engineering model, EELISA project has a dedicated work package to 
explore and propose various approaches to address this challenge by deploying 
disciplinary broadening workshops. This paper scrutinizes the initial outputs of the 
first full-day workshop organized by three partner universities of the alliance under 
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ABSTRACT 

Challenge-based learning (CBL) is a learning approach that has received increased 
attention during  the last years. In some of the publications about CBL the connections 
to the CDIO (conceive-design-implement-operate) framework is discussed, and the 
purpose of this paper is to discuss these connections further. CBL has connections to 
both Problem-based learning (PBL) and Project-based learning (PjBL), but while these 
are learning approaches, the CDIO framework has a program perspective, including 
aspects of learning approaches, and hence a wider scope. The connections and 
differences between CBL and CDIO are discussed based on the components of the 
CDIO Standards.   
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ABSTRACT 

Challenge-based learning (CBL) for engineering ethics tasks students with identifying 
ethical challenges in cooperation with an external partner, e.g., a technology company. 
As many best-practice parameters of such courses remain unclear, this contribution 
focuses on a teacher-centric introduction into deploying CBL for engineering ethics. 
Taking Goodlad’s curriculum typology as a point of departure, we discuss practical 
issues in devising, maintaining and evaluating CBL courses for engineering ethics both 
in terms of the temporal dimension (before, during and after the course) as well as in 
terms of the people involved. We will discuss selecting learning objectives, forms of 
knowledge acquisition, supporting self-organization, and fostering discursive etiquette, 
as well as cooperative, yet critical attitudes. Additionally, we will delve into strategic 
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ABSTRACT 

Adding ethics courses to engineering curricula seeks to equip students with the 
critical mindset that enables careers committed to serving humanity. Yet, the 
knowledge of ethical theories is neither a necessary, let alone sufficient condition for 
being good [1]. There is no automatism that translates ethical knowledge into action, 
overriding attitudes that were developed during the enculturation of a student. 
However, we deem teaching assemblage theory a promising means to achieve a 
sustained commitment to responsible innovation practice. We base our argument on 
assemblage theory’s (cf. [2, 3]) capacity to conceptualize the interplay of human 
actors and technological artefacts in terms of dynamic evolutionary systems. The 
notion of an assemblage as a collection of potentially heterogeneous elements 
that—despite displaying consistency—remains malleable through reorganization, 
interconnection and, (re- )attribution forms the ontological basis that guides a 
conceptual approach to thinking in-between the extremes of technological 
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ABSTRACT 

Engineering students often miss the connection between mathematics and the 
engineering disciplines. One solution to this problem is to integrate application 
examples into the math lectures. However, it is challenging for mathematicians to 
find adequate applications and to present them in an authentic manner.  
We describe a concept of integrating application examples through peer teaching: 
A student who has already completed the mathematics course is involved in the 
preparation and presentation of such examples. As a result, the examples are very 
authentic since they are developed and presented by a person knowing the 
applications, the learners’ motivation is high due to peer teaching, and the new 
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ABSTRACT 

Professional engineering work occurs in dynamic, complex contexts that require 
engineers to leverage various skills beyond their technical competencies to work 
productively with different stakeholders. Problem-solving is not merely a technical 
endeavor; educators and practitioners have long realized the synergistic connection 
between technical proficiency and complex personal and interpersonal 
competencies, such as critical thinking and communication skills.  
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ABSTRACT 

With the ultimate aim of finding ways to improve the systematic integration of 
linguistic and cultural competencies in engineering education, this paper addresses 
how culture and language competency education is discussed within a technical 
European University Alliance and how this discourse is translated – or not – into 
educational initiatives and activities. By doing this, we aim to put focus on the gap 
between a certain European Union ideology – “united in diversity” – which is at the 
very heart of the EU project, and the everyday practices at technical universities, 
where linguistic and cultural competency education are often considered as marginal 
activities or elective add-ons compared to the hard core of technical subjects. 

The paper is based on European University Alliance documents and the 
observations and experiences made within one alliance’s working group on cultural 
and linguistic training during 2020-2022. We suggest that the gap between the 
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ABSTRACT 

This paper discusses the applicability and benefits of self-checking tasks in 
continuous assessment in an electrical engineering course. The method was 
implemented in the first-year online graduate course of Advanced Power Electronics. 
The method uses a two-week cycle, where during the first week a task is 
accomplished on the topic of that week. The tasks include working with data from 
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ABSTRACT 
In 2013, our university has implemented a new educational model that puts team 
projects at the core of all BSc programmes, requiring that students develop teamwork 
skills. On top of this, in 2018, our Chemical Science & Engineering BSc has become 
an English-taught, international programme. In consideration of this challenging 
transition, we have developed additional training to facilitate students' acquisition of 
knowledge, skills, tools, and attitudes to aid conscientious intercultural teamwork. For 
this, it is paramount that students become aware of, and learn to appreciate, 
differences in the educational and cultural backgrounds of themselves and their 
peers. Concurrently, students should practice what they have learned and adjust 
their behaviour when appropriate.  
In this paper, we share our experiences, best practices, and lessons learned. More 
specifically, our study: i) explores which factors are key to a successful intercultural 
team, ii) investigates how diversity in teams can be cherished and used for the 
benefit of the team, its members, and its goals, and iii) how these teamwork skills can 
effectively be taught in engineering programmes. Building on this, the paper 
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ABSTRACT

During the past years we have witnessed various development trends in learning.
More and more the learning has moved online thus making it independent of time and
place, students’ responsibility of their own learning has increased, methods that
promote active learning have gained more interest as they result in better learning
results, and the role of a teacher has shifted towards a facilitator of learning.
Consequently, the flipped learning pedagogical approach has become more common
in recent years as it is one way to answer these trends.
This concept paper introduces two studies of practice in which flipped learning
approach was implemented for the first time in a bachelor level university course of
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ABSTRACT 

In face of the omnipresence of digital technology in all aspects of life, education and 
training players are encouraged to adapt to digital tools. This should enable learners 
to grasp and take advantage of the potential it offers, while developing the various 
dimensions of digital skills. However, the introduction of digital tools in education and 
training environments still raises many challenges, especially because any new 
technology requires from all actors, teachers and learners in particular, a change in 
their habits and postures. This action research takes as a theoretical analysis 
framework the model of instrumental acceptance applied to information and 
communication technologies developed by Caron and Heutte (2017). It focuses on 
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ABSTRACT 

In a context of transformation and increasing complexity of work due to the 
development of information technologies, communication and digital networks, the 
question of the acquisition and development of collaborative skills of engineers in 
training arises with a particular sharpness. Achieving their acquisition in practice is a 
major challenge. In France, although included in the training programs for students, 
the world of training is struggling to find the teaching and learning adapted and 
capable of developing collaborative skills in engineering students. Thus, the 
practices and methods implemented are different from one institution to another. It 
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ABSTRACT 

In Engineering, the construction of informed, persuasive and convincing arguments 
is at the very core of everyday practice. However, in taught postgraduate education 
there is often an excessive focus on assessment of these skills through written 
arguments or oral presentations that are usually in the form of long uninterrupted 
monologues, where the construction of the arguments themselves is almost never 
challenged. To change this status quo, we have successfully pioneered the use of 
oral debate as a dynamic and engaging mechanism to develop and assess this skill 
in our Chemical Engineering MSc students.  

Debate is an ideal mechanism to assess our students’ ability to construct arguments 
as it actively encourages them to (1) think about both sides of an argument, (2) 
consider how they can persuade others and (3) express their viewpoint 
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ABSTRACT 

Within the offer of core courses of the Bachelor’s Degree in Industrial Electronics 
and Automation Engineering of the Technical University of Catalonia (UPC), which 
appeared as a result of the current undergraduate study program, within the 
European Higher Education Area (EHEA), there is a course, Analog Electronics 
(EAEIA), which allows the Electronic Engineering student to delve into the 
knowledge of this content. This paper exposes the philosophy of this course, in such 
a way that it analyzes the orientation that is intended to be given, especially within 
the new framework of courses offered at the EEBE where, in addition to the hours of 
lectures and laboratory sessions, there must be room for to the guided activities 
(GAs) that the current syllabus contemplates. 
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ABSTRACT 

This paper describes the experience carried out within the Bachelor's Degree in 
Industrial Electronics and Automation Engineering taught at the Eastern Barcelona 
School of Engineering (EEBE) of the Technical University of Catalonia–BarcelonaTech 
(UPC). Specifically, the experience is based on the realization of a cross project that is 
under the framework of the degree intensification named Application Design in 
Electronics Engineering (ADEE). This intensification, consisting of a block of two 
courses, taught in the Fall and Spring semesters, and offered for students in their final 
year, allows the fulfillment, for two semesters, of the aforementioned project. This 
includes the design, simulation, implementation (assembly), testing and experimental 
results (corroboration) of an electronic system or equipment within the field of 
Electronic Engineering. 
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ABSTRACT 

Challenge-based learning gains popularity in engineering education for allowing 
students to transcend academic and disciplinary boundaries and to fully engage in 
real-world problems, but it is largely underexplored how to improve specific designs 
of such educational practices to promote interdisciplinary learning experiences and 
competencies. This paper describes two studies that together in two steps make up 
an evidence-based redesign of a challenged-based course featuring group-work 
projects in an undergraduate program combining engineering with liberal arts and 
sciences. A first study based on observation and interviews collects different and 
varying learning experiences throughout students’ learning activities. The results 
showed that interdisciplinary experiences are constructed in complex dynamics 
between students’ disciplinary identity formation and the interdisciplinary and 
collaborative course configuration. Such dynamics may result in positive learning 
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ABSTRACT

This concept paper presents the large-scale measures and results that the Faculty of 
Engineering of the Friedrich-Alexander Universität Erlangen-Nürnberg (FAU) has 
developed to shape the future of learning and teaching of propaedeutic skills in the 
field of mathematics as a central basis of engineering subjects and to inspire pupils 
and young people for engineering studies. Since 2020, the Faculty of Engineering 
has developed a three-tier, structured voluntary program that is attended by several 
thousand pupils and freshmen per year:
1. Summer review courses in mathematics for pupils after the 10th and 11th school 
year during the summer holidays in accordance with the Bavarian school curriculum
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ABSTRACT 
Through the project “Technology Education of the Future” (FTS), NTNU has 
developed a holistic, systemic framework for re-design of its educational 
programmes in technology and engineering. FTS delivered its final report in January 
2022 – a roadmap focusing on ‘how’, i.e., the concrete steps NTNU should take in 
the upcoming years in order to implement FTS’ previous recommendations on ‘why’ 
and ‘what’. This concept paper provides an overview of this roadmap, which outlines 
12 Main Actions (MAs) within five quality areas, plus an overarching ‘umbrella action’ 
to enable the MAs. For each MA, some Prioritised Measures (PMs) are described. 
Based on a risk analysis we also provide procedural advice, emphasising factors 
deemed critical for a successful FTS implementation.  

1 INTRODUCTION AND BACKGROUND 
In March 2017, NTNU’s Rector decided that the project “Technology Education of 
the Future” (FTS) for renewal of the university’s programme portfolio within 
engineering and technology (in all around 150 study programmes on bachelor, 
master and PhD level, involving five faculties) should be established, with an 
ambition to “promote a new generation of engineering and technology education 
which is updated in all areas according to international development and society’s 
needs.” For a number of reasons, the formal project start-up was delayed until 
August 2019. In 2019-2020 FTS reviewed international trends and global best 
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ABSTRACT 

Educators have experienced significant challenges managing assessment processes 
over the last two years, particularly when converting in-person interactive and group-
based activities to an online format. This was of immediate concern during the initial 
stage of the Covid-19 pandemic, when interim measures for online assessment were 
introduced rapidly without the benefit of prior planning and design.  As we emerge 
from the emergency phase of the pandemic, it appears there will be lasting changes 
to delivery and assessment in higher education, involving more hybrid and blended 
solutions.  This paper discusses how an on-campus peer feedback assessment 
process for mathematics has been converted to a digital format to facilitate flexible 
modes of delivery either on-campus or online.  A weekly paper-based peer-feedback 
process had been previously established in our large (150+) first-year engineering 
mathematics class.  The new process involves weekly submission of work through 
the university Learning Management System (LMS), Canvas, which is peer marked 
by students using model video solutions for selected questions. Students complete a 
rubric and provide comments. After each session, students complete a reflective 
journal, considering their work over the week and the comments they have received.  
Engagement with the new flexible process has been shown to be comparable to the 
old system, while the quality of feedback given to peers in the online process is 
superior to those provided in the paper-based system.  The system has been shown 
to be robust when rapid changes in delivery modes occur.   

1 INTRODUCTION 

1.1 Peer assessment and reflection  

Peer assessment has been used as a tool across a number of disciplines to 
encourage students to think about how assessments are evaluated and make critical 
judgements about quality of work [1], and has been considered to be a fundamental 
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ABSTRACT 

This article presents a set of experiences related to the setup and exploration of 
potential educational uses of a collaborative robot (cobot). 
The basic principles that have guided the work carried out have been three. First and 
foremost, study of all the functionalities offered by the robot and exploration of its 
potential academic uses both in subjects focused on industrial robotics and in subjects 
of related disciplines (automation, communications, computer vision). Second, 
achieve the total integration of the cobot at the laboratory, seeking not only 
independent uses of it but also seeking for applications (laboratory practices) in which 
the cobot interacts with some of the other devices already existing at the laboratory 
(other industrial robots and a flexible manufacturing system). Third, reuse of some 
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ABSTRACT 

Most instructors of engineering students will be familiar with students who – instead of 
engaging actively with a given field of knowledge – merely reproduce the curriculum 
at the exam. This study hypothesizes that students will achieve a higher taxonomic 
level of learning outcome by using a didactic tool – with a higher degree of 
understanding, application, and reflection as a result. We have developed such a 
didactic tool, Quizry, to create engaging teaching sessions through a special learning 
process: students producing quizzes for one another. 
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ABSTRACT 

This research follows a previously published paper presented by Pourtoulidou and 
Frey which describes the conversion of a classroom-based to blended training for 
new employees entering aerospace companies [1]. This paper presents the lessons 
learned that derived from the analysis of the results after evaluating the blended 
training according to the participants’, subject matter experts’, and trainer’s 
perspectives. 
Prior to the training, Pourtoulidou and Frey analyzed the demands of aerospace 
companies and the labor market in order to develop this introductory training [1]. The 
classroom-based training was developed, implemented and evaluated in 2018/2019. 
Utilizing this evaluation, the blended training consisted of an online phase, which 
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ABSTRACT 

Fonaments matemàtics is a required 1st year subject in engineering career at the 
university  EPSEVG (Universitat Politècnica de Catalunya) with approximately 270 
students enrolled each semestre that traditionally it had a medium pass rate. 
Over the last 6 years we have introduced gradual changes in the teaching planning of 
it  with the idea of achieving: 1) that students work throughout the course, 2) leveling 
knowledge and 3) reduce the number of students not presented to any exam. The 
changes have been implemented and corrected based on our feedback from students 
(engagement, grades, acceptance and survey assessments). The introduction of the 
calculator, laptops and tablets in everyday life and the use of the tools of the UPC 
virtual platform have been key.  
In this contribution, we present the strategies used and the good results obtained. 
 

 
1 Corresponding Author 
J. Prat 
e-mail: Joana.darc.prat@upc.edu 













50th Annual Conference in September 2022

1480

Tanja Richter and Björn KjellgrenSupporting global competence learning for engineering students: Insights gained and lessons to 
be learnt - 10.5821/conference-9788412322262.1400

doi:10.5821/conference-9788412322262.1400

Supporting global competence learning for engineering students: 
Four key lessons (to be) learnt 

T. Richter 1 
KTH Royal Institute of Technology 

Stockholm, Sweden 
0000-0001-8052-889X 

B. Kjellgren 
KTH Royal Institute of Technology 

Stockholm, Sweden 
0000-0001-6223-3385 

Conference Key Areas: Curriculum Development, Engineering Skills 
Keywords: Global Competence, Competence Integration, Curriculum Development, 
Teaching and Learning, Comprehensive Internationalization 

ABSTRACT 
Global competence is an essential attribute for engineering graduates working in an 
interconnected and culturally diverse world, and higher engineering education needs 
to adapt to ensure that their students will acquire it before entering the labor market. 
For universities, the only way to ensure comprehensive global competence learning 
for all students is the holistic integration of related learning outcomes throughout 
curricula – which requires engineering educators to be able to (re)design their 
courses and programs accordingly. Considering that most engineering educators are 
subject experts of their discipline – but lay people when it comes to such 
competencies – we set out to compile a practical guideline for those wanting to 
integrate global competence learning within their disciplinary courses.  
Following a participatory action research approach, we connected our own insights 
as global competence educators at a technical university with those of several 
cohorts of engineering educators and students enrolled in global competence 
courses. Synthesizing these insights, we could identify four essential lessons for 
integrated global competence learning: 1) learning opportunities can be found 
(nearly) everywhere, 2) relevance and authenticity must be emphasized, 3) theory 
and practice need to be integrated and 4) global competence cannot be taught, but it 
can be learnt. These lessons are illustrated with practical examples for fostering 
global competence learning in regular engineering courses. 
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ABSTRACT 

The importance of integrating the Sustainable Development Goals (SDG) in the 
curriculum of all the bachelor and master degrees at UPC has been legally and 
institutionally recognised. At the Barcelona School of Civil Engineering, issues such 
as professional ethics, environmental impacts of infrastructures, respect for cultural 
diversity and gender perspective are currently cross-cutting competences highlighted 
and stated in the study plans as a transversal competence on Sustainability and Social 
Commitment (S&SC). However, its effective implementation requires significant 
teaching efforts in order to adapt academic curricula, so far limited to individual non-
coordinated initiatives. 
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ABSTRACT 

We have implemented a methodology for using short videos as a part of a flipped 
classroom design in an introductory, multi-campus physics course for engineering 
students. These pre-recorded videos introduced theory and concepts to students 
ahead of in-class sessions, which enabled a reduction in the time used for traditional 
lectures. The time spent in classes puts emphasis on student activities, such as 
quizzes, Q&A sessions with the lecturer answering student-submitted questions, and 
problem solving. 
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Abstract
Listening to scientific presentations and reading scientific literature are core activities
of any scientist, and frequent components of students' curricula. When employing
these activities in teaching, finding the right balance between student instruction and
autonomous learning is important for best learning outcomes and teachers’
workload. We here present our course design for a coordinated lecture series and
journal club, that finds this balance by leveraging modern learning concepts in a
digital environment. Participating students were tasked to read a landmark scientific
paper every week ahead of a lecture by a scientist with practical experience on the
topic of that paper, often an author of that week’s paper. Students then had to hand
in written answers to three questions probing their understanding of the topic and the
paper. In a subsequent seminar, activating questions were discussed by the students
in break-out rooms and then answered by randomly chosen students in class,
followed by a broad discussion that included the homework questions. Students
gave weekly feedback on their learning progress and experience, and the course
was then dynamically adapted accordingly. This yielded a course with largely
increased course capacity, reduced teachers’ workload, and substantially enhanced
learning outcomes, qualitatively and quantitatively compared to previous
implementations of the course.

1 Introduction
Scientific core activities include listening to presentations, discussions, literature
research and writing, and critical appraisal of each of these [1]. While University level
teaching generally considers these skills to be important, they are not taught
comprehensively, with only few courses focussing on these skills specifically [2,3].
A contributing factor might be the high time consumption of scientific reading formats
for both students and teachers. First contact with scientific communication needs a
high degree of instruction and supervision. This is contrasted by tight teaching
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ABSTRACT 

In 2021 the United States Air Force (USAF) and the Department of Defence (DoD) 
entered into a collaboration with multiple units within the Massachusetts Institute of 
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ABSTRACT 

An opinion piece in Scientific American [1] discusses how a fraction of students 
ultimately complete a STEM degree and cites research [2] that disengagement with 
traditional calculus courses as one of the causes. It goes on to highlight examples of 
several promising calculus reforms and recommends that STEM faculty take the lead 
in introducing changes by collaborating and co-creating across disciplines to make 
mathematics more relevant and interesting to students. 
Feedback from module surveys indicate that students learn much better when the 
link between theoretical and practical knowledge is captured and echoes 
pedagogical literature.  
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ABSTRACT 

The industry demands skill-equipped engineering graduates who could be efficient 
enough to adapt to face the challenges of uncertainty posed by a lack of skills and 
resources. Accreditation boards have identified problem-solving, teamwork, 
communication, etc. as the workplace required skills. However, industry/employers 
feel that the engineers seem to lack problem-solving, teamwork, etc. To groom these 
skills, experiential learning (EL) platform provides hands-on practice. Thus, the study 
aims to gain insights into the need of experiential learning to integrate learning and 
experience. The study, qualitative in nature, focuses on the essential skills, 
specifically problem-solving skills, against the applicability of experiential learning. 
Experiential learning allows engineering students to get a hands-on approach to 
practise their acquired skills to understand industrial needs and constraints. In the 
given context, problem solving helps in knowing what is learnt and what needs to be 
learnt. 
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DEVELOPING FUTURE ENGINEERS WITH BROAD VIEWS AND DEEP SKILLS – 
THE EMERGENCE OF A NEW T2-CAPABILITY PROFILE 
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ABSTRACT 
 

Companies are increasingly stressing their need for recruits and employees who can 
understand the company strategy and operations on a wider scale and with an 
integrative mindset, as opposed to siloed departments, jobs, and people possessing 
those jobs. 
With new digital technologies, new organizational forms such as team-based 
organizations and virtual teams as well as Human Resource Management practices 
like job rotations, there are increasing opportunities for cooperation and integration of 
people with different backgrounds and skillsets, as the interplay between marketing 
(business function) and R&D (engineering function). 
However, having the company practices and infrastructure "right" for holistic and 
cross-disciplinary work does not suffice. The professional preparedness of the 
practitioners has to support this new paradigm as well. The solution has been 
proposed to be T-shaped capabilities, where the vertical line represents the deep 
expertise in one area, and the horizontal line overview expertise to better understand 
processes outside one´s domain. This is an improvement to I-shaped capabilities, 
where the connecting horizontal integration is missing. 
The paper propagates for a prospective upgrade to the T-shaped capability model, 
the T2 capability profile. The core idea - derived from interviews with industry 
managers - is that two horizontal lines differ in scope. The societal/business 
megatrends demand a set of non-contextual understanding of issues such as 
sustainability, quality as well as basic technical and financial literacy, and the other 
horizontal line is made of company-and industry-specific processes. To conclude, the 
opportunities to foster T2-capabilities in (engineering) education get discussed. 
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ABSTRACT 

The 4I4U project2, which runs through 2022, aims to engage the community of citizens 
made up of students between the ages of 15 to 23 in the urban mobility of the future 
while empowering them to become actors of change who can participate in the 
development and evolution of their city. Led by a European Consortium composed of 
two cities, Barcelona in Spain and Toulouse in France, as well as education entities 
from high school to universities and clusters of companies in the field of urban mobility, 
and co-funded by the EIT Urban Mobility, the main objectives of 4I4U focus on raising 
awareness among young citizens in the context of urban mobility, developing their 
capabilities to become actors, highlighting their needs and finally creating a 
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ABSTRACT 

Modern higher education needs to provide skills needed in working life, such as 
entrepreneurship, besides the more traditional technological competence. The Boost 
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ABSTRACT 

The main objective of the EDINSOST2-SDG project is to introduce sustainability and 
the Sustainable Development Goals (SDGs) in Higher Education. The project focuses 
on Engineering degrees, Education Degrees, and the Business Administration and 
Management degrees of the Spanish university system. The project has four main 
objectives: (O1) Identify the SDGs in the EDINSOST sustainability competency maps 
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ABSTRACT 

A major challenge in engineering education is to empower students to use their 
acquired technical skills to solve real-world problems. In particular, methods of 
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ABSTRACT 

The use of Artificial Intelligence (AI) in engineering is on the rise and comes with the 
promise of cost reductions and efficiency gains. However, classical engineers often 
lack the necessary skills to implement data-driven solutions. At the same time, 
computer scientists lack the required understanding of engineering systems. Thus, 
we need to extend the current set of competencies of engineers across the 
boundaries of disciplines to include competencies of Artificial Intelligence as well as 
skills necessary for interdisciplinary work. In this paper, we propose a competence 
profile of a so-called AI Engineer that combines the expertise of AI systems in the 
context of engineering. Based on perspectives from literature and interviews with 
experts from industry and research, we highlight the most important set of 
competencies across the professional, methodological, social, and self-
competencies. The contributions of our paper can act as a reference point for 
developing and advancing future engineering curricula. Furthermore, it serves as a 
guide for professional self-development. 
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ABSTRACT 

This work is directed towards the improvement of programming skills for students on 
the 2nd semester of Electrical Engineering (EE) BEng signed up for the “Digital 
Electronics and Programming” (DEP) course. The goal is to support students who 
tend to drop out in the first half of the semester or give up and not show up at oral 
exams. In our research hypothesis we state:  Decreasing and eliminating negative 
emotional experiences will increase student’s self-efficacy thereby lowering dropout. 
We experiment with a programming process guide in text and video to gain students' 
capability in solving programming problems and increase metacognitive awareness. 
Additionally, we measure students' emotional experience of programming by using a 
special self-assessment vignette inquiry. For comparison purposes we introduced 
the same measurement methodology in 2021 on the courses where there is no focus 
on the process guideline. The results show a positive effect on lowering the negative 
emotional impact when students use a programming process guide. The article 
describes the theoretical background based on literature studies for both the process 
and the students’ self-assessment, and discusses results achieved in relation to the 
findings in the literature. The preliminary results are described in [8] and in paper 
here we present recent outcomes for the autumn 2021 and spring 2022 semester 
over 9 weeks. 

1. INTRODUCTION 

1.1. Observation and theorical foundation 
Several papers [1][2][3], show that strong students' self-efficacy has an influence on 
their ability to learn programming and tackle many kinds of problems which arise 
(compiler message, logical faults, etc.). Students with a lower self-efficacy have a 
higher negative self-assessment. During the last 7 years when the DEP course has 
been offered, we have observed that 10 - 20% of the students give up or do not 
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ABSTRACT 

EngiMath is a 3 ECTS online course in engineering mathematics, in seven different 
languages, and it is the main and practical output of the ERASMUS+ project entitled 
“Mathematics online learning model in engineering education” in which the authors 
were participating. The course is integrated with Learning Management Systems 
such as Moodle and it is compatible with other platforms using Learning Tools 
Interoperability. 

Once the project is finished, authors undertake, with the support of the Institute of 
Education Sciences at the Universitat Politècnica de Catalunya-BarcelonaTECH 
(UPC), an innovation project, EngiMath@UPC, with three practical objectives: a) to 
incorporate EngiMath into the teaching activity of the widest as possible range of 
students at UPC, b) to gather students and faculty feedback regarding the tracking of 
materials and their performance in the student training process, and c) to statistically 
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ABSTRACT 

Greater collaboration is required between universities, industry and society to 
provide the engineering education that will tackle society’s challenges. Work-based 
learning (WBL) programmes offer an industry-aligned, academically-informed 
education to support such socio-economic development. Co-design of such 
programmes is vital with responses to the COVID-19 pandemic innovating 
alternative ways to design programmes. Knowles et al (2021) [1] outlined an 
approach to online programme co-design in the UK university context, framed using 
Signature Pedagogy and through online conferencing and Miro (online whiteboard). 
Subsequently, the approach has been utilised to co-design a WBL degree 
programme in Electrical Engineering in Eswatini, supported by Knowles and other 
UK and Eswatini colleagues. 
This paper compares and contrasts cases from UK and Eswatini, and from this 
address the research question, “What considerations are required to support an 
effective online process to co-design a work-based learning programme in 
Engineering?” A collaborative autoethnographic methodology based around field 
notes, observations and reflections is used to allow exploration across pedagogy, 
technology, work practices, expectations and challenges. 
Many aspects of the approach worked well in both cases (for example, effectiveness 
of Signature Pedagogy, Miro as shared space), whereas differences arose related to 
limitations in the synchronous use of technologies, and readiness to adopt an 
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ABSTRACT 

ECIU University is an EU-funded European University initiated by a network 
consisting of 13 universities across Europe. At its core is collaborative learning and 
research on a European level in close connection with various stakeholders to tackle 
societal challenges. Learners are engaged in joint project work based on the 
approach of challenge-based learning (CBL). Here, learners are actively involved in 
a real and relevant setting. Teams are composed of learners coming from different 
cultural backgrounds, disciplines, and levels of progress in their individual studies. A 
challenge within the ECIU framework starts with a “Big Idea” in the area of the UN 
Sustainable Development Goal 11 “Sustainable cities and communities” that has 
potential for societal impact. ECIU University offers four types of challenges that 
differ in length and depth. Within this paper, the first run of an ECIU Strategic 
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ABSTRACT 

Engineering education in the early 21st century is being transformed in many ways to meet the 
technological challenges of the future. In particular, the role of the humanities and social science in 
engineering coursework is under new scrutiny, as educators attempt to strengthen students’ 
proficiencies in aspects of the profession including interpersonal and intercultural skills, assessment of 
broader impacts of technical work, and especially ethics. These developments are often framed as 
responses to the demands of employers and institutions, who view these ‘soft’ skills as increasingly 
relevant to the work life of technical professionals. In this concept paper, we wish to pursue a somewhat 
different line of thought: We will examine arguments from the philosophy of science and technology, 
and from the social sciences, about the value of teaching engineers (as well as other technical 
professionals) to think through humanistic, social, and cultural lenses. We will review a range of 
perspectives supporting educational reform along these lines, with a particular focus on work in the 
recent pragmatic tradition (including Sellars, Mitcham, and others). Having established a range of 
theoretical defenses for educational reform along these lines in engineering fields, we will then consider 
the distinctions among them and how these insights might be applied most effectively in engineering 
curricula. We will conclude by reviewing available evidence for the practical utility of such interventions. 
We hope, by situating current reforms more firmly within a principled framework of ideas, to provide 
deeper support for positive change in the education of future engineers. 
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ABSTRACT 

There is no doubt that in the EU and the USA, engineering education has completely 
lost its previous prestige. The finest youths have shifted away from aspiring to be-
come engineers towards aspiring to become professional economists and business-
men. It has been forgotten that the enterprises for machines, which are best under-
stood by engineers, are the backbone of every national economy. Furthermore, the 
lack of human capital capable of managing their economy efficiently, as well as sup-
porting their internal activities, will lead not only to us observing a shift of the finest 
youths steering away from engineering but also a shift away from a sustainable eco-
nomic future. 
This paper presents a new approach that will bring back the previous and well-
deserved prestige of the all-important engineering education, a prestige connected to 
the names of Henry Towne, Frederick Taylor, William Deming, and all the engineers 
responsible for the three engineering waves in the development of the fundamental 
scientific knowledge of economy. However, we find ourselves on the brink of a fourth 
engineering wave in the development of the fundamental scientific knowledge of 
economy. A wave connected to the Bulgarian-based Institute for Systemic Economic 
Engineering, which has successfully developed а systemic universal model of the 
enterprise for machines, a model widely thought to be impossible to develop, but if 
developed successfully, would bring economic changes equal to the combined mag-
nitude of the economic changes brought by all the previous engineering waves and 
would form a new type of professional defined by the term “systemic economic engi-
neers”. 
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ABSTRACT 

Lappeenranta-Lahti University of Technology (LUT) offers its teaching staff various 
pedagogical training courses. This paper describes the first module, “University 
Pedagogy, Basic Module (10 ECTS), and its feedback and results. The module itself 
was compiled in collaboration between two universities: the ordering university LUT 
and the delivering university Tampere University of Applied Sciences (TAMK). In 
pedagogical training it is important to teach as you preach. The participants should 
be able to experience themselves all the methods, principles, and skills they are 
supposed to acquire during the training. It is difficult to learn to activate students or to 
become student-centred only by listening to lectures. Therefore, the teaching 
methods should be in line with the learning goals and the participants should be 
active doers and learn hands-on rather than be passive listeners. The Basic Module 
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ABSTRACT 
New challenges in the field of digital transformation and content conveyed in the 
education process, in particular engineering sciences, triggered a discussion on the 
identification of issues focused on forms of cooperation with recipients using the 
available tools and taking into account the individual predispositions and knowledge 
of students related to their soft and hard competences. The subject of the paper is 
an attempt to identify students' soft competences on the basis of observations during 
the digital transformation period in 2020-2021. 
Technology has a significant impact on education, but also human and social factors 
have a significant impact on shaping the new future of universities, especially those 
with an engineering profile. The experience of the last 2 years shows the need for an 
integrated approach to the education process, which should take into account the 
content provided in combination with a properly selected form of cooperation with 
recipients using the available tools and taking into account the individual 
predispositions and knowledge of students (attention should be paid to the so-called 
soft and hard skills). 
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ABSTRACT

We propose a method that uses an emotion analysis for PBL education. The emotion 
analysis is a method of analyzing a person's emotions from the person's remarks or 
facial expressions. In this method, teachers understand the situation of students from 
the results of the emotion analysis and give accurate advice.
PBL education often involves group activities. The students conducted groups discuss, 
propose ideas, select ideas, and make the products. However, not all students are 
able to participate in discussions and express their opinions. It is the teacher's duty to 
provide guidance to such students. Therefore, we propose the use of the emotion 
analysis techniques to identify and guide students who have problems, such as those 
who cannot participate in discussions. The method is possible for one teacher to grasp 
multiple groups at the same time and to help developing the students' ability to learn.
Under COVID-19, face-to-face classes were restricted. Online classes using Zoom etc. 
have also been introduced in PBL education. In online classes, it is difficult to grasp 
the situation of students. This was a big difference from face-to-face classes. So we 
looked at ways to keep track of the situation for all students. This is because the gap 
between students who are willing to take classes and those who are reluctant to take 
classes has widened due to the shift to online classes. As a result of the adaption to 
the classes, the number of students who actively participate in the classes has 
increased. The effectiveness of the proposed method was confirmed.
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ABSTRACT 

Remote working enables organisations to have location- and time-independent 
business processes. Working life practices should also be applied in higher 
education. Lapland University of Applied Sciences' ICT education in Finland met the 
challenge by developing an online internship concept that improves cooperation 
between the university and industry and promotes the content and quality of 
education. This paper describes the experiences of the research project of online 
internship models. Oral feedback from students (N = 12) and companies (N = 6) 
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ABSTRACT 

Molecular modeling is a chemistry tool that has been widely used in the last decades 
to mainly support the basic concepts of general chemistry and organic chemistry, in 
both undergraduate programs of basic sciences and some technological careers. 
Despite its use, except in some very specific cases, it has been extensively 
employed as illustrative examples of the chemical concepts that were being 
demonstrated. Despite the numerous existing applications to comprehend the 
phenomena behind the development of new materials and biomedicine, it is difficult 
to find a conceptual introduction of molecular modeling applied to specific problems 
on the modern engineeries within the undergraduate programs. In the present work, 
it will be shown the introduction and adaptation of molecular modeling concepts 
within a new optional course for students coming from materials engineering, 
chemical engineering and biomedicine engineeries. Different approaches to 
problem-based and small project-based learning are presented to encourage the 
scientific spirit of students using techniques of molecular modeling that had not been 
visited throughout their studies and, thus, to discover their potential appliacation in a 
more specialized context. 
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ABSTRACT 

Since learning, literacy, and life skills have become essential for individuals in the 
information age, the focus on education has shifted to preparation of students for the 
knowledge society. This is valid for all levels and spheres of education including but 
not limited to foreign language teaching in higher education. With this in mind, a new 
English for Academic Purposes (EAP) Course aiming to equip freshman level 
university students with necessary learning skills has been launched. A particular 
emphasis has been given to developing the students’ English language skills so as to 
facilitate their communicative competence both in their academic and professional 
lives. The course adopts a challenge-based learning approach, which provides 
students with a meaningful framework for learning as it is based on solving real-world 
problems. In the course, the students work on real world challenges based on the 17 
Sustainable Development Goals (SDGs) of the United Nations (UN) while using the 
learning skills (the four C’s) of the 21st Century, namely critical thinking, creativity, 
collaboration, and communication. During the course, the students work together on 
the issues highlighted as challenges in United Nation’s report on Turkey’s state 
regarding the 17 SDGs, and offer solutions in groups in the form of poster 
presentations, academic papers and oral presentations. The course has been 
implemented since fall 2021. In this concept paper, the researchers will share their 
experiences and research plans about the evaluation of the course based on 
Stufflebeam’s Context (C), Input (I), Process (P), Product (P) (CIPP) Evaluation Model. 
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ABSTRACT 

To help first-year students get accustomed to university, many universities organise 
intra- and extracurricular support initiatives. During the academic year, student 
support services at the Faculty of Engineering Technology at KU Leuven offer both 
course-specific activities as well as initiatives focusing on study career guidance and 
academic skills. Yet we notice that not all students find their way to these voluntary 
activities – even if they would benefit from the help.  
The purpose of this study is (1) to understand how first-year engineering students 
perceive the student support services, and (2) to understand how we can reach 
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ABSTRACT 

Spatial abilities are an important, and often overlooked, component of Science, 
Technology, Engineering and Mathematics (STEM) education with skills like spatial 
visualisation and mental rotation being important for technical professions such as 
engineering. Individual differences in spatial abilities have been reported throughout 
the years. Factors such as being female or having a low-socioeconomic status are 
linked with lower spatial abilities level. Spatial abilities training interventions have 
proven to be effective, with some showing improvements, not only in spatial abilities 
level, but also in the success and retention of students enrolled on STEM degree 
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ABSTRACT 

Cooperation of mathematics teachers under the umbrella of SEFI Mathematics 
Special Interest Group (former and more proper - SEFI Mathematics Working Group) 
has brought many benefits and improvements of strategies adopted at various 
European technical universities for teaching mathematics courses. Many successful 
international research teams were formed during the group bi-annual seminars and 
SEFI annual conferences, which benefitted on grants awarded by the European 
commission that supported international programmes aimed to improvements in 
teaching/learning scenarios. Some information summarizing results and findings of 8 
European projects accepted and supported in different European programme 
schemes (Socrates, Leonardo da Vinci, Erasmus) will be presented in a brief analysis 
about impact of these projects on the introduction of innovative teaching-learning 
scenarios of mathematics courses at the participating European technical universities. 
Paper will address several didactical problems revealed from students´ answers in 
didactical questionnaires as feedback and reactions from the “other side”. The attitude 
of students as other actors in didactic situations who are encouraged to actively 
cooperate with teachers is often neglected when introducing various innovative 
teaching/learning methods, which are generally considered to be active. 
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ABSTRACT 

Concepts are a matter of importance for engineering education. Believed to be critical 
for developing expertise and engineering competence, conceptual knowledge has 
become a focus for research and training. Despite focusing on it, engineering 
graduates still often do not understand core concepts for their practice. With a few 
exceptions, most research concerning conceptual knowledge in engineering has been 
developed on assumptions of cognitive psychology, which have been subject to strong 
criticisms. One of these criticisms points out that mainstream approaches on concepts 
do not account for the socio-material conditions in which concepts are used and 
transformed. Some researchers in engineering education have moved beyond, taking 
a situative perspective. These studies have shown how, compared to training, 
knowledge in the practice is highly contextualized, depends on tools in which it is 
inscribed, and is distributed among collaborators. However, while stressing the socio-
material dimension of conceptual knowledge and the differences in concept use 
between training and practice, the situative perspective does not account for the way 
in which conceptual knowledge develops. Alternatively, the cultural-historical theory of 
concepts offers an approach that overcomes the weaknesses of mainstream 
approaches while addressing the problem of development. Drawing on cultural-
historical theory, this paper presents an ongoing research aimed at the study of 
concept development in microengineering teaching and practice. I will present the 
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ABSTRACT 

Challenge-based learning (CBL) offers students in engineering programmes an 
opportunity to develop communicative and collaborative skills, apply disciplinary 
knowledge and develop boundary-crossing competencies. Mono-disciplinary 
approaches to CBL are generally regarded too limited, but whether multi-disciplinary, 
interdisciplinary, or transdisciplinary approaches should be used is open to discussion. 
Often, these concepts are used interchangeably, but there are notable differences. In 
literature, knowledge integration is mostly mentioned to make a distinction, but 
because of difficulties in applying this concept to education, we focus on tangible 
differences in educational practices, related to learning objectives, assessment, and 
the design of challenges. The different forms of CBL are illustrated by three case-
studies carried out at a research university in the Netherlands. We found similarities, 
but also some subtle differences between multi-, inter- and transdisciplinary 
approaches to CBL. Multidisciplinary CBL projects are relatively pre-structured, with 
an indication of the knowledge that is to be applied, deepened, or combined. 
Interdisciplinary CBL is more open-ended, with students made responsible for 
connecting their disciplinary backgrounds to the project and for integrating disciplinary 
perspectives. Transdisciplinary CBL focuses more on impact than on integrating 
disciplinary contributions. Challenges are open-ended from a content and stakeholder 
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ABSTRACT

New theoretical perspectives on how engineers generate economic and social value
have emerged from research on engineering practice, complementing the
conventional entrepreneurship emphasis on innovation and start-up enterprises. This
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ABSTRACT 

ALCAEUS is a voluntary evaluation scheme developed by the Spanish agency 
ACPUA, designed to provide visibility to institutions and centers that demonstrate 
commitment and contribute to the achievement of the UN Sustainable Development 
Goals (SDGs) / 2030 Agenda. It is a pioneering international external evaluation 
program within the European Higher Education Area, open to faculties and schools 
that have successfully undergone an IQAS certification review (institutional 
accreditation). The ALCAEUS pilot program was carried out last year and two 
Engineering Schools (Escuela de Ingeniería y Arquitectura and Escuela Politécnica 
Superior) of the University of Zaragoza (Spain) participated in it. The evaluation was 
based on a site visit conducted by an international review team. The two schools 
demonstrated a firm commitment to SDGs and were awarded a 2030 Agenda quality 
label valid for 6 years. 
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ABSTRACT 

Professional working life skills have become an essential part of the engineering 
skillset in recent years. However, it seems that basic engineering education does not 
sufficiently provide the students with these skills. The Finnish Association of Academic 
Engineers and Architects (TEK) established a new kind of peer forum to develop these 
skills of its younger members. The forum consists of workshops, assignments, and 
peer dialogues over a four-month time period The forum’s approach leans on a 
dialogic, experiential and reflective way of learning enabling the participants to further 
build their personal influencing practices; investigate their professional relationships; 
experiment changes in their self-management practices; and share their experiences 
in peer groups. Since 2017, over 900 young TEK members have participated. The aim 
of this study in progress is to make an overview to the experienced impacts of the 
forum and scrutinize the forum’s influence mechanisms in a more detailed way. The 
data was collected through an inquiry to all participants. The study indicates that the 
forum has been most influential in supporting the participants to become more aware 
of their professional influence, to build capabilities to change their personal and social 
practices, and to enhance their professional networks. The most significant impact 
element has been various peer discussions and dialogues. As a conclusion the study 
highlights the needs and interests of young professionals to develop the essential 
working life skills.  
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ABSTRACT 

In the fall of 2019, the research club changING started as an outreach program in 
the Cluster of Excellence SE2A. While the cluster deals with interdisciplinary 
research topics to explore technologies for sustainable and environmentally friendly 
aviation, the associated research club offers students from the 10th grade onwards 
the opportunity to gain insights into engineering. The target group here is primarily 
young women, who are heavily underrepresented in this career field. The research 
club is experience-oriented and offers high school students the opportunity to 
explore engineering, its systems, technologies, applications, and social and cultural 
significance by participating in different projects at various engineering institutes in 
the Cluster. During their four years of participation in the club, which is voluntary, 
students are challenged to discover, create, construct, and solve problems. In the 
process, students learn different engineering concepts and skills. Currently, three 
batches (75 highschool students) actively participate in the program, accompanied 
by engineering Bachelor students who serve as mentors. This paper presents the 
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ABSTRACT 

The transition of students from high school to university is a changing and complicated 
stage. It is during the initial phase when most drop-outs from engineering degrees 
occur. There are several reasons for this, however, the most highlighted ones are: i) 
the mismatch between the students knowledge level after finishing high school and 
the initial level required by the university degrees; and ii) the lack of a habit and 
constancy of study on the part of the students. 
The proposed project aims to design specific tools to improve academic performance 
in the initial phase of the Degree in Industrial Technologies imparted at ESEIAAT by 
addressing the two problems mentioned before. In light of this, the measures adopted 
to solve these points will be tackled separately and properly explained in the following 
two blocks: block I) Initial level acces, block II) Monitoring of self-learning. Finally, an 
assessment of the strategies followed will be carried out in a final phase, block III) 
Integration project.  
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ABSTRACT 

The present work depicts the development of an experimental equipment that reveals 
compressible fluid dynamics, while collecting data from an incompressible flow like water in 
an open-channel. It consists of an extensive theoretical framework followed by a practical 
analysis, the aim of which was to trigger the hydraulic jump, both normal and oblique, in order 
to illustrate its hydro-gasdynamic analogy with a shock wave, occurring in supersonic 
compressible flows.  

The assembly, called “water table”, arises from the necessity of economical alternatives to 
expensive supersonic wind tunnels in the experimental study of compressible flows. Thus, a 
canal based on a Laval nozzle was constructed where water flow could experiment a hydraulic 
jump. Through its visual and experimental perception, fellow interested could more easily 
understand the physics and engineering behind this phenomenon.   

Multiple design alternatives were evaluated considering environmental, economic, functional 
and aesthetic factors. A low-cost implementation was critical in the design process. The 
measurements revealed that the geometry of the nozzle and the wedges designed as 
obstacles to cause obliquity were the most influential elements in the formation of a hydraulic 
jump in the set-up. Regarding the experimental variables, the upstream and downstream 
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ABSTRACT 

This short paper describes the first prototyping of a self-evaluation process of 
Curriculum Agility at a Faculty of Technology in Sweden. The process comprises 
guided, semi-structured, individual interviews at different organisational levels within 
the faculty, a joint narrative based on those interviews, prioritizing development 
strategies per level, and jointly mapping them on importance and implementation 
time. The self-evaluation is part of and based on the research on the principles of 
Curriculum Agility. The results show the interplay in timely curriculum change for 
futureproof engineering education between the teaching staff, the systems and the 
people who control the systems. The self-evaluation brings together the different 
perspectives and perceptions within the faculty and gives insight in how those affect 
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ABSTRACT 
The future of engineering education does not depend only on the curricula designed 
by universities, but increasingly on the needs of society and the complex 
requirements of Industry 4.0. Now there is an urgent need to work on an educational 
approach based on the close collaboration of three stakeholders: the university, 
which facilitates authentic learning opportunities for students and professionals and 
ensures the quality of learning outcomes; the industry, which establishes the skill 
sets and competencies it requires of its workforce; and finally, governments and 
professional associations, which can influence, provide global collaboration 
frameworks to support transformation and funding for reskilling, upskilling, as well as 
institutional responses. This study presents an analysis and comparison of the 
engineering skills "eco-system" that considers not only the technical education in 
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ABSTRACT 

This paper summarizes the results obtained in a project conceived to improve remote 
and face-to-face teaching of Calculus in the fields of industrial and biomedical 
engineering. The project consists of developing teaching videos that treat key topics 
of Calculus subject through some engineering problems at a first level university 
course. We focus on achieving the goal of learning by setting it in the approach and 
solution of a subject, making it more experiential. This type of practice should be the 
central focus of activities inside and outside the classroom. In this way we will be able 
to consolidate the students' mathematical skills, but at the same time acquire other 
skills that will be vital for their professional and personal development. The evaluation 
process must be formative, as the assessment should provide teacher-student 
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ABSTRACT 
The learning styles of engineering students have evolved over the years with the 
advent of technology-enhanced education. Educators have also changed their 
teaching styles to incorporate student-centric pedagogy and educational technology. 
While the COVID-19 pandemic proliferated online teaching worldwide, often forcing 
educators to conceptualize and convert face-to-face teaching materials to online 
learning modules, Ansys academic endeavours have also pivoted to support 
educators and digital learning. This paper highlights the Ansys Education Resources, 
aimed at helping undergraduate materials and simulation-based design educators 
teach and inspire students. These are also perfect for students and self-learners who 
are looking to complement classroom content. Moreover, these help professors in 
assigning supplemental homework or capstone projects. 

The resources, of which 80% are openly accessed, are categorized as lectures, case 
studies, micro-projects, exercises, etc., and make the educators’ job easier in 
inspiring and engaging the students’ digital learning process throughout the 
undergraduate curricula. Solutions to exercises and projects are restricted to 
educators with current Granta EduPack product licenses. In developing these 
resources, the content developers consider different teaching and learning styles 
with special emphasis on project-based learning and incorporating questions that 
inspire students to consider societal impact and ethical choices. Some resources are 
purposely prepared for discussions and debates. 
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ABSTRACT

The advantages of including technological tools, for example dynamic graphing 
software, into the teaching and learning of technical subjects have long been 
recognised. Using such tools effectively in the classroom is at least partially 
constrained by the teacher’s knowledge and skills. Any teaching team benefits from 
skills diversity and always has, however, in recent years the skills needed for 
effective use of the tools available are becoming more numerous and more varied. 
Using a range of tools for assessment, rather than for in-class teaching and learning, 
demands an extra burden of care. Using an example from our own recent 
experience we illustrate the need for skills diversity in teams teaching and raise 
questions related to traditional assessment in mathematics.

1 INTRODUCTION

The value of technological tools for the learning and teaching of mathematics has 
long been recognised, from early computer algebra systems to today’s powerful 
visualisation and computational packages. Over the past two decades such tools 
have gone from fringe elements of the classroom to being core features. GeoGebra, 
for example, is an excellent package to use in vector calculus as it requires no 
coding experience on the part of students or teacher and contributes valuable 3-
dimensional visualisation. In specifically engineering contexts another example is 
LTspice simulating software, which lets the user model the behaviour of simple and 
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ABSTRACT 

Despite numerous research studies that have examined why women are 
underrepresented in engineering education programmes, the phenomenon is still not 
fully understood, and no effective general solutions have been found. In this context, 
analysing women’s experiences in engineering education can provide insights 
regarding the evolution of the students’ learning strategies and socialization 
processes as well as contextual factors that influence their choice to persist in or 
leave their courses. This paper explores the pertinence of enhancing 
phenomenological analyses conducted in engineering education research by 
incorporating sociological perspectives, drawing on sociological studies that explore 
the relationship between gender, STEM education and persistence in STEM 
courses. The aim is to contribute to building a conceptual framework that, on the one 
hand, captures lived experience in engineering education and, on the other hand, 
analyses the social settings around engineering itself, i.e., the objectively significant 
circumstances, that condition female students’ attitudes, behaviours, and 
expectations towards persisting or not in engineering courses. Conclusions suggest 
the conceptual framework around subjectively meaningful experiences, proposed by 
Alfred Schutz, who followed the phenomenological school of thought initiated by 
Edmund Husserl, might be useful in understanding not only (a) the representations 
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ABSTRACT 

Multidisciplinary Engineering Education (MEE) is a specialist department at the 
University of Sheffield, dedicated to the practical teaching of all the University’s 
engineering students. To deliver this, MEE has a unique building comprising 
workshops, study spaces, and most importantly 16 laboratories offering a spectrum of 
lab activities to a population of approximately 4000 students. 
Effectively managing our resources (staff, equipment, lab space) is challenging due to 
the heavy demand of student numbers, but an effective approach allows at-scale 
teaching while ensuring the institutional vision of teaching excellence. 
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ABSTRACT 

Use of a wide array of teaching practices and strategies has been shown to improve 
students’ conceptual understanding, appeal to a diverse set of students, and 
preparation for engineering work. Adaptability theory provides a lens for 
understanding changes instructors make and can be useful for conceptualizing 
faculty development going forward. How an instructor’s adaptability plays out in the 
face of new demands lies in the complexity of the courses they teach. Course 
complexity refers to both the extent of the array of teaching practices/strategies used 
in a course and the challenge to implement those practices/strategies. The purpose 
of this paper is to begin to examine what information is embedded in syllabi that may 
be used to quantify complexity via a Course Complexity Typology. This work is a 
case study of a single instructor-course pairing and their course syllabi from multiple 
semesters. 
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ABSTRACT 
Heuristics, metaheuristics and matheuristics are quantitative techniques that can be 
used to solve complex combinatorial optimisation problems for many engineering 
applications (industry, logistics, supply chain, scheduling, services, etc.). The course 
Quantitative Methods of Industrial Process Management II from the Master's Degree 
in Industrial Engineering of the Technical University of Catalonia addresses such 
topic. The course is organised into 3 session typologies: (1) master classes, where 
lecturers provide students the theoretical concepts; (2) practical classes, where 
students solve small-size problems based on real cases; and (3) competitive project, 
which is the core of the evaluation. On this regard, a real-based combinatorial 
optimisation problem is provided and, in 3-member groups, students have to develop 
an ad hoc (meta/math/hiper)heuristic, based on the theory concepts, and code it with 
standard language (Python, Java, C++, etc.). For the evaluation, each group solves 
10 exam-instances of the problem. The qualification is based on the result achieved 
by each group for each instance in comparison with a minimum quality threshold, 
defined by the lecturers, and the results of the other groups. In this manner, students 
learn very complex concepts in a friendly but competitive environment, which invites 
them to work hard on the application of theory concepts into a problem close to 
those they will find in their professional career. Students' assessments show an 
increase in their performance and interest regarding the course. 
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ABSTRACT 

The smooth transition of students from secondary education to university study is 
seen as a factor of student retention and achievement. This is especially important in 
the case of students from non-traditional backgrounds who may lack the social 
capital that could help ease their transition. Peer transition mentoring is one of the 
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ABSTRACT 

The project 'Strengthening reflection in technical higher education programs' is a 
response to the need for well-trained reflective science and engineering 
professionals and the subsequent question of teachers about how reflection can be 
designed and embedded in a meaningful way, especially in technical study 
programs. Within this project, eight technical education teams from two Dutch 
universities of applied sciences are working on improving the use of reflection in their 
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ABSTRACT
After the stop caused by the pandemic, the University of Trento and its newly born
FabLab reopened the doors to DigiEduHack (https://digieduhack.com/en/), the
decentralized hackathon dedicated to the most pressing challenges of digital and
innovative education. More than 30 multidisciplinary students have ventured into the
design of innovative learning tools to meet the challenge thrown at them: prototyping
educational board games; multimedia artefacts and installations at the intersection of
big data, art and technology; co-designing festivals in a combination of art, science
and fun; laboratory images to be presented in the classroom. In this short paper, as a
case study one, we will outline the DigiEduHack initiative, focusing on the potential of
a challenge-based approach in stimulating and strengthening introspection, creative
thinking and talent’s expression. Supported by a set of qualitative data collected
before and after the event, this work reports an education case study and shows the
progress and preliminary reflections of the students and educators involved.

1 INTRODUCTION
1.1 Challenge-based learning
The Challenged Based Learning approach (CBL) found fruitful context at the
University of Trento that is open to innovating teaching and learning, is embedded in
a dynamic innovation ecosystem and is pushed to spread out stakeholders’
networks. The pedagogy of CBL can be inscribed in the constructivism perspective
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ABSTRACT 

Challenge-Based Learning has become specifically popular in higher engineering 
education. CBL addresses the key characteristics of future engineering programs by 
embracing authentic, active learning, offering choice in problem-solving and learning 
practices as well as enabling training in interdisciplinary teamwork and decision-
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ABSTRACT  

Pedagogical developments in the virtual learning environment (VLE) are constrained 
by technical expertise which impacts the design and delivery of online learning, 
including the implementation of varied feedback strategies. In recognising this 
dilemma, the paper addresses the question, “What are the technical and 
pedagogical challenges of implementing feedback strategies in a VLE?” This short 
paper presents an initial critical, reflexive account on the challenges to embed and 
manage feedback strategies, including automatic feedback, peer feedback, and 
tutor-led feedback, on the VLE of a blended module provided to over 1,200 
engineering and business students at a UK university. As a result, the authors 
recognise the importance of upskilling engineering educators to technically innovate 
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ABSTRACT 

Project and challenge-based learning typically require students to navigate personal 
and professional relationships within a team, in order to collaboratively solve 
authentic problems. These collaborations are often interdisciplinary in nature – an 
arrangement that adds increased complexity to the team’s functioning. This is due to 
distinctions in approaches, epistemologies, ethos or jargon. The ability to provide 
(and receive) appropriate and constructive feedback to peers, within the team, is a 
key skill that can enhance team functioning and ultimately, output. Furthermore, it is 
a competence that aids in lubricating social and work impediments that may be 
causing bottlenecks to creativity, or the manifestation of ideas. The aim of this study, 
set within three different interdisciplinary bachelor modules, is to determine to what 
extent the use of the ‘Buddycheck’ application for peer review, is appreciated by 
students and teachers. The application, hosted within the learning management 
system of the university, allows students to rank their peers’ performance according 
to teacher-set criteria, as well as through flexible open-format feedback; in order to 
facilitate opportunities for enhanced communication and expectation alignment. We 
wish to ascertain to what degree team functioning is enhanced through the 
scaffolded communication opportunities, by highlighting and creating openings to 
discuss undesirable behaviours, through the feedback application. Preliminary 
results appear to favour this mode of feedback facilitation, albeit with certain caveats, 
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ABSTRACT 

At a European multi-campus university, parallel study programmes offered at every 
campus (e.g. engineering studies) and appurtenant courses are coordinated, to 
ensure similar quality and systematic development. In this paper, we present a case 
from such a multi-campus course, consisting of a cluster of basic courses in physics 
and chemistry for first-year engineering students. These courses are coordinated 
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ABSTRACT 

This paper builds upon the authors’ previous research on Technical and Further Education (TAFE) 
teachers’ conceptions of (first paper), and approaches to (second paper), ICT-enhanced teaching in 
professional education (third paper). This paper aims to examine relationships among the above three 
aspects, that is: between TAFE teachers’ conceptions of, and approaches to, ICT-enhanced teaching 
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ABSTRACT 

This paper is of methodological nature. We present the empirical research 
methodology of a study that focuses on student learning experiences, in particular of 
mathematics students in an innovative learning environment, such as Challenge-
based Education (CBE) at a Dutch university of technology.  In this study, we present 
the case study of CBE in an innovative mathematics course on modelling, the 
mathematics “Modelling Week”. We draw attention to the methodology used to study 
this modelling course, where we investigated students’ learning experiences in a 
monodisciplinary CBE-oriented master course. We explain the design of the study and 
the associated data collection strategies regarding students’ use of resources 
(Schematic Representation of Resource system- SRRS) and their learning processes. 
In the poster presentation, we will show selected results that come from the different 
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ABSTRACT 

This paper presents recommendations for a Multicampus course, developed through 
a Student as Partners project. In this project students, a teacher and an educational 
developer collaborated following the principles of the Students as Partners 
framework. Through interpretation of previous course evaluations and discussions, 
we created a shared understanding of how the course had worked and what to 
improve. Our main recommendations are to have lectures and learning activities that 
are diverse and adapted to the students’ different needs. These recommendations 
are not groundbreaking in themselves, however, the grounding in a common 
understanding through the use of the Student as Partners framework is novel and 
gives new perspectives to course development and educational development in 
general. 
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ABSTRACT 

In engineering, the importance of multi-disciplinarity and the need to “think outside 
the box” are obvious. However, subjects in engineering education are often treated 
in an isolated fashion. The kind of problems solved in these subjects are often just 
simplified artificial exercises. To ensure employability of new engineers, students 
need to practice how to “convert a mess into a problem”, and then use the scientific 
method in context to solve it.  
Good data skills (including data collection, exploration, and modeling) are essential 
to solve problems. These data skills are the “backbone” of the scientific method. The 
use of real data (coming, for example, from real applications in industry) can be 
motivating in teaching and stimulating to connect engineering topics.  
This paper explores possible reasons why many subjects in engineering are still 
taught in a way disconnected from real life. It also suggests solutions, and shares 
teaching tools and resources to improve student employability.  
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ABSTRACT 

There is a high drop-out rate in engineering higher education, the reasons can be 
grouped into four categories: economic explanations, individual pedagogical-
psychological, learning-related reasons, socio-cultural influences. This paper 
discusses the problem of the accuracy of self-assessment among the individual 
pedagogical and psychological reasons. 
During the maths midterm tests, students self-assessed on each task, which was 
compared with the points given by the teacher. More than 80% of students 
overestimated their actual performance in all midterms, and this overestimation was 
moderate. Based on the relationship between accuracy scores and test results, 
students who achieved better results in the midterms gave more accurate self-
assessments than those who performed poorly, which confirms the Dunning-Kruger 
effect in engineering education. Feedback based on their performance may affect the 
accuracy of self-assessment. Feedback from the midterm caused a significant 
improvement in self-assessment for students who met mid-term requirements, while 
there was no such improvement for those who did not. Thus, underperforming 
students did not benefit enough from the feedback from the first midterm, and the 
accuracy of their self-assessment did not improve. 
The fact that there is a significant difference in the accuracy of self-assessment 
between students who fulfilled mid-term requirements and those who did not. The self-
assessments of the former was closer to the teacher’s evaluation than those of the 
latter. This may be problematic because weaker students are less aware of their 
deficiencies due to their inaccurate self-assessment, and thus they may stop their 
preparation short of what is necessary, and may not ask for help when needed. 
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ABSTRACT 
Formative feedback is a valuable tool that enables educators to provide an 
immediate and ongoing feedback to improve the student learning [1]. Formative 
feedback can be done in a variety of ways and can be administered at various times 
during a learning process [1]. 
Many studies about feedback and assessment in entrepreneurship educations focus 
on measuring, assessing and evaluating the contribution of the entrepreneurship 
education to society etc. and only a few studies have focus on how the didactic 
question of assessment and feedback are done in entrepreneurship educations [2]. 
In this concept paper, we report and reflect on our experiences and learnings from 
implementing formative feedback as a mandatory part of an entrepreneurial 
introduction course. The paper builds on experiences from one course, which ran in 
January 2021, in June 2021 and in January 2022. 
The feedback design used in this course can be categorized into three situations: (1) 
from student to student and (2) from student to educator, and (3) from educator to 
student. The purpose and outcome from using the feedback design is described and 
evaluated concerning further development. The discussion also includes which 
initiatives, we consider there are needed to support the further development and the 
implementation of formative feedback in entrepreneurial courses. 
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ABSTRACT 

In this paper we present the development of a matrix used to assist study boards 
and stakeholders in embedding digital competences into their engineering curricula.  
The matrix was developed by reviewing existing frameworks of digital literacy and 
competency at the citizen, upper secondary and higher educational levels and 
modifying them to suit the context of problem- and project-based learning (PBL) in 
engineering education. The matrix draws together three categories of digital 
competences (general academic competences, problem-based learning 
competences, and discipline specific competences) and an interdependent 
taxonomy of digital competences (user competences, development competences 
and reflexive competences), resulting in a matrix of nine distinct types of digital 
competences. The resulting matrix makes accessible the concepts of digital 
competences enabling different stakeholders in the curriculum design process (study 
boards, industry advisory bodies, students etc.) to make meaningful contributions to 
the curriculum development process. 
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ABSTRACT 
Empathy and care influence aspects of engineering practice including collaboration 
and teamwork, stakeholder engagement, and quality of work. Empathy has been 
identified as a key employability skill for professionals, and is the foundation for 
many skills and attributes anticipated as required by future engineers. Therefore, the 
understanding of empathy and care, and consideration of the development of 
empathetic and caring competencies are increasingly relevant for engineering 
education. Recent studies have explored the conceptualisation of and value placed 
on empathy and care in engineering practice, from the perspectives of practicing 
engineers in US and German contexts. We broaden this to include the Australian 
setting. Engineers’ perceptions of empathy and care within Australian engineering 
practice were collected using an online version of the Empathy and Care 
Questionnaire (ECQ) instrument developed by Hess, Strobel, Pan and Wachter 
Morris (N = 183). Statistical analysis of survey questions relating to the perceived 
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ABSTRACT 

The contemporary knowledge society of the 21st century requires students, among 
other things, to have the ability to think analytically and reflectively. Research into the 
disappearance of technical employees from the technical labor market also shows it 
is important to guide students in their professional identity development, in which 
reflection of students is crucial. Various studies show however that educational 
programs and teachers experience difficulty with the effective use of reflection in 
education. In the project ‘Strengthening reflection in technical higher education 
programs’, six technical higher professional education programs of two Dutch higher 
education institutes are working on the improvement of reflection in their programs. 
Teachers from these teams are also trained in guiding and assessing reflection 
activities of students. In this current research, the following research questions will 
be answered: 
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ABSTRACT 
As educators committed to a transformative teaching and learning we need to 
actively engage with our new generation, promote critical thinking, and share 
knowledge and skills to promote sustainable developments in order to build that 
much needed Science Capital. At this moment the UK engineering industry is 
experiencing two main issues: i) a shortfall of 20,000 graduate engineers per year 
and ii) lack of female engineers. These two issues are a key challenge that must be 
addressed to guarantee a sustainable economy. To pursue these goals a STEM 
partnership between Glasgow Caledonian University (GCU), the Royal Navy and six 
Primary Schools was funded by the Royal Society Partnership Grants scheme. In 
this project GCU’s students worked collaboratively with 250 primary pupils from age 
8 to 11 on the design and manufacturing of a Luge start ramp. Different workshops 
related to design, manufacturing, mechanical properties, welding and beyond were 
delivered by the STEM partners, while the pupils provided ideas to enhance the 
ramp’s design and teachers reinforced the topics prior and after each workshop. The 
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ABSTRACT 

Unlike in the West, engineering practice in Sub-Saharan Africa remains mired in 
corruption, ethical malpractice, poor ethics governance and lack of effective 
leadership. This situation has, and continues to, negatively impact national 
infrastructure, health, education, and economies across Sub-Saharan African 
countries. Non-ethical engineering practices continue to occur despite the existence 
of national ethics legislation in Sub–Saharan African countries, and despite codes of 
ethics underpinning business operations in most public and private sector 
organisations that employ engineers. This is also despite the existence of codes of 
conduct and ethics prescribing professional engineering practice that have been 
developed, and are policed, by national engineering institutions and regulators. 
Increasingly, engineering education providers have incorporated engineering ethics 
education in their curricula. However, despite this, Sub-Saharan African engineering 
graduates transitioning into employment still face significant difficulties in dealing 
with the myriads of ethical dilemmas they meet in their professional practice. In this 
study we set out to establish the current state of engineering ethics education in 
Sub-Saharan Africa, and to assess the thoughts of engineering educators and 
researchers in the region on how engineering ethics education can be improved.   
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ABSTRACT 
Approaches such as problem and project-based learning (PBL) are the cornerstone of 
modern engineering curricula. With a growing need to move these student-centred 
active learning curricula to online and blended learning environments due to issues 
including increasing cohort sizes and limited budgets, it is essential that instructional 
designers in engineering education understand the impacts that these differing 
mediums may have on student collaboration. This study is the beginning of a body of 
work with the aim to develop effective teaching and learning strategies for team 
project-based learning in online and blended learning environments. This case study 
was carried out in an Irish university in 2021 in a first-year engineering module during 
the COVID-19 pandemic. The study followed an explanatory mixed methods design in 
which a questionnaire and semi-structured interviews were utilised to collect data. The 
research data was gathered in two phases. Phase 1 included a questionnaire with 
both closed- and open-ended questions (N=94). Phase 2 was based on semi-
structured interviews (N=7). This paper will focus on the qualitative datasets, including 
the open-ended questions and interviews. After completing a thematic analysis, we 
identified six themes and eighteen sub-themes that affect students’ perceptions of 
team project-based learning (PBL) in an online environment. Each of these themes 
are discussed within this paper. The paper concludes with an outline of future research 
plans for the ongoing project. 
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ABSTRACT 
Blended learning is not a new concept, but has attracted increased interest among 
higher education institutions in preparing for future education. During the COVID-19 
pandemic, many teachers have gained extensive experience with online and digital 
education. Yet, maintaining social engagement amongst and with students, while 
motivating them to actively participate in their learning, remains a momentous 
challenge for teachers working in a blended learning environment [1]. Poor social 
interactions cause a negative impact on the quality of blended learning [2], 
culminating in students feeling lonely, isolated, and losing motivation [3].   
As such, a sense of community will be crucial, but may be difficult to achieve due to 
limited physical classroom time. This study addresses students' and teachers' 
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ABSTRACT 

Managing Engineering Projects is a 3rd Year module of the 4-year MEng in Electrical 
and Electronic Engineering with Management degree. Its purpose is to provide students 
with innovation and project management skills in the context of engineering practice. 

The format was modified during the 2020-21 academic year to include more elements of 
student-centred learning to increase engagement given the online delivery format due to 
Covid. The module comprised 10 x 2-hour weekly sessions. Students were sent the 
material for each of the sessions ahead of time, with the first hour being devoted to 
discussing relevant aspects or issues raised by the students. The second hour focused 
on a related case study or activity, where students were allocated to break out rooms on 
Teams for group work, then coming together for some general discussion and 
conclusions. Alternatively, guest industrial speakers would share their professional 
experiences to illustrate the theory covered in the first hour. There was also an 
opportunity for questions and general project management discussion. 

The module was delivered in person this academic year, retaining the same flipped 
classroom format, case studies and industrial speakers.  

This paper compares the feedback and insights gathered through questionnaires from 
the online and in-person cohorts. Initial evidence shows that both groups found the 
flipped classroom, practical group work, and guest talks more engaging than traditional 
lectures. However, the in-person cohort showed higher rates of attendance and 
students were more engaged in group activities. 
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ABSTRACT 

Summative peer assessment is an assessment method where the one's work is 
typically graded by several other anonymous peers using predefined criteria. The 
value of summative peer assessments in higher education stems from the fact that 
they can provide scalability in assessment for large enrollment classes for a variety of 
different assessment types. The main disadvantages of using summative peer 
assessments are questionable validity and reliability. In this paper, the first results of 
using summative peer assessments in a large enrollment professional skills course at 
the University of Zagreb, Faculty of Electrical Engineering and Computing are reported 
and discussed. The main research question of this work is how well, given specific 
conditions of the conducted summative peer assessments, do assignment credits 
assigned by peers correlate with assignment credits assigned by course lecturers. 
Data were obtained from four summative peer assessments through the course. A 
random sample of 50 submitted works per peer assessment was evaluated by course 
lecturers and corresponding assignment credits were compared to assignment credits 
awarded by students. Data analysis results suggest a moderate to high correlation 
between several measures of assignment credits awarded by peers and lecturers.  
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ABSTRACT 

This short research paper presents the early stage of an ongoing project in 
engineering ethics education. Given the impact of civil and architectural engineering 
and the profession’s obligation to uphold public welfare and trust, students must 
understand macroethics, engineering’s responsibilities to the human, natural, and 
built environment. The Bachelor’s curriculum plays a key role in developing ethical 
responsibility, as a site of professional socialization and the only institutionalized 
training most engineers receive. Students are also exposed to ethics, values, and 
the societal impacts of engineering via informal learning before and during their 
university experience. The present project is designed to explore how civil and 
architectural engineering students make meaning of their societal responsibilities by 
examining their conceptualisation of the impact of engineering and the factors that 
influenced it. This study employs a constructivist grounded theory (CGT) approach 
and draws on interviews with Bachelor’s civil and architectural engineering students 
in Belgium and the United Kingdom. Data collection and analysis are ongoing 
simultaneously with the aim of generating a novel theoretical model of macroethical 
development. This short paper introduces the theoretical and methodological 
approach of the study, anticipated outcomes, and next steps.  
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ABSTRACT 

The use of e-portfolios is very rare among academic teaching on engineering design and 
product design especially in Germany. Written exams and reports are not always suitable to 
evaluate competencies and skills of students gained through such projects. A wide range of 
competencies is required and a variety of results (sketches, 3D-CAD-models, real proto-
types, user feedback, etc.) are generated, that cannot be adequately represented in a writ-
ten exam or report. We see the use of e-portfolios as a solution to this problem. Our goal is 
to enable the documentation and planning of the entire product design process using 
e-portfolios for student projects in a course on product design - and thus also include the 
production and assembly of the individual parts until the real final product. 

This short-paper will detail the necessary preparations and changes in content and organiza-
tion to a course on product design and how the students are introduced to the use of 
e-portfolios. We develop a three-step process, that supports i) the preparation of e-portfo-
lios (in advance to the course), ii) the design of individual e-portfolios (during the course) 
and iii) the evaluation at the end of the course. 

The main findings of this work are seen in a provided recommendation on structure and 
design of an e-portfolio based course on product design (integrating required and useful 
software-tools and manufacturing machine interfaces) as well as the identified specific re-
quirements of students and lecturers that need to be fulfilled to successfully implement 
e-portfolios.  
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ABSTRACT 

The pandemic has forced higher education to radically change the teaching format 
from face-to-face mode into virtual or hybrid format. Also, intensive courses, 
workshops and seminars have been conducted totally or partly online. These formats 
include lots of students` team work in order to succeed. Starting to work virtually with 
strangers might be difficult for students. Our paper presents how we developed and 
conducted two interdisciplinary team learning projects during the academic year 
2021-2022 and the results we got. Our projects were implemented in the BSc degree 
programs of engineering, business administration and nursing at two Finnish UAS 
and at two foreign partner universities. After the courses we collected qualitative data 
from students´ learning diaries and other reflections and performed content analysis 
which revealed that there are supportive and hindering factors for virtual team work 
and they should be considered while designing the learning experiences.  
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ABSTRACT 

Atmospheric turbulence is one of the limiting phenomena in interesting applications 
and fields such of optical telecommunications and Observational Astronomy. Both 
Telecommunication and Aerospace Engineering students may encounter those 
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ABSTRACT 

Entrepreneurship education (EE) is high on the agenda of governments and 
universities globally. With the new forms of entrepreneurship, there has been a surge 
of specific training programs and materials, e.g. ones dedicated to social 
entrepreneurship as well as for science & technology-based entrepreneurship. 
Parallel to this division of EE into subsegments, tools and methods such as the 
Business Model Canvas (BMC), Lean Start-Up and Customer Development methods, 
or Disciplined Entrepreneurship by MIT have spread to be used by EE practitioners 
globally. 
With the increasing globalization, virtualization, and mobility of learners, EE courses 
have learners differing in 1) their cultural context that reflects in their values and 
beliefs, 2) their educational and professional background, and 3) in the area - market 
and industry - where they aim to start their business. E.g., the process of 
entrepreneurship is likely to differ in dynamics when going into medical technology vs. 
mobile gaming, yet some aspects may be mutual to both businesses. 
Thus, EE education is facing a dilemma: How unified and non-context specific should 
the approach of the educator be to deliver EE in scale and keep the EE program 
manageable vs. how much to focus on the individuals or teams and their specific 
context. 
The paper draws its conclusions based on the quantitative survey done among 60 
entrepreneurship educators globally in February-March 2022. The global respondent 
pool consisted of educators diverse in the context they come from, institutions and 
faculties they work at, and the type of entrepreneurs they have trained. The data 
analysis is based on descriptive statistics based on the assessments done by the 
respondents on 4- or 5-step Likert scales on perceived current EE practices and the 
perceived importance of different factors in successfully context-aware EE. The core 
taxonomy used to elaborate on context is the PESTEL-analysis of the environment, 
consisting of Political, Economical, Social, Technological, Ecological and Legal 
factors. 
The results indicate that the economical-technological consideration is weighted in 
today´s EE generally speaking, whereas the truly context-aware EE would balance 
that leaning to economical and technological matters with more factors, especially the 
one of social context. Another takeaway to participants is a set of proposed EE 
designs that deal with the contradicting forces. 
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ABSTRACT 

As digitization and Industry 4.0 progress, the need for smart products and innovative 
business models increases. This contribution presents the underlying novel concept 
of the collaborative course “Smart Products, Engineering and Services”. The 
objective is to enable students of mechanical engineering to develop and work with 
smart products, and to derive possible business models for their use. A combination 
of traditional lectures, flipped classroom exercises and a development project 
characterizes the unique character of the course. The presented topics range from 
the basics of sensing machine elements, intelligent mechatronic systems and the 
use of artificial intelligence in the latter. Further, it comprises product development 
methods such as agile development, V&V methods and the usage of rapid 
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ABSTRACT  

A monitoring system embedded into a virtual learning environment (VLE) can assess 
student progress to ensure no student is left behind. This is significant to support 
student engagement and learning in a blended transferrable skills and research 
methods module delivered to over 1,200 students from 15 different postgraduate 
engineering and business courses at a UK university. Therefore, this short paper 
addresses the question, “How can a monitoring system for student progress be 
implemented in the VLE?”, through a reflexive evaluation of a monitoring system that 
recognises individual student’s weekly progress using a series of badges. A badge is 
awarded to a student when they have successfully completed or passed a set of 
required learning activities, and it enables students to self-monitor their progress. As 
a work in progress, this short paper presents a way to implement a monitoring 
system using badges in a large class VLE, along with an initial discussion about the 
challenges for implementing this system and the use of this system to prompt 
interventions. Further research will advance this short paper by examining the impact 
of badges to motivate student engagement and learning.  
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ABSTRACT 

First-generation students have been a focus in higher education research over the 
past ten years. However, limited attention has been paid to engineering students 
who are the first in their generation to enter university. The paper reports on data 
collected as part of a longitudinal study of first-generation engineering students at a 
South African university during the early stages of the pandemic. First-generation 
students, who already face multiple difficulties in their educational journey, were 
confronted with a juxtaposition during the lockdown. As engineering students, they 
are inducted into technical approaches to problem-solving via systematic and 
analytical exploration. Levi-Srauss contrasts this notion of the ingenieur, grounded in 
the Enlightenment belief in the superiority of rational scientific reasoning, with the 
bricoleur, who finds solutions by “doing things with whatever is at hand”. With the 
lockdown period being less amenable to structured problem-solving, students often 
had to resort to more improvised approaches to accommodate their studies and their 
shifted precarious everyday routines. The study not only adds to literature on first-
generation engineering students, but also provides insight into the ways in which 
these students cope with obstacles over which they have little control. In the process 
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ABSTRACT 

Virtual reality has become a significant asset to diversify tools in the support of 
engineering education and training. The cognitive and behavioral advantages of virtual 
reality (VR) can help lecturers reduce entry barriers to concepts that students struggle 
with. Computational fluid dynamics (CFD) simulations are imperative tools intensively 
utilized in the design and analysis of chemical engineering problems. Although CFD 
simulation tools can be directly applied in engineering education, they bring several 
challenges in the implementation and operation for both students and lecturers. In this 
study, to tackle these challenges, we developed the “Virtual Garage” as a task-
centered educational VR application with CFD simulations. The Virtual Garage is 
composed of a holistic immersive experience to educate students through a real-life 
engineering problem solved with CFD simulation data using a VR headset. The 
prototype is tested by graduate students (n=24). Participants assessed usability, user 
experience, task load and cybersickness via standard questionnaires together with 
self-reported questions and a semi-structured interview. Preliminary results reflect that 
the Virtual Garage is well-received by participants. We identify features that can further 
enhance the usability and user experience. 
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ABSTRACT 
The Universitat Politècnica de Catalunya (UPC), the Czech Technical University in 
Prague (CTU) and the Universidade de Lisboa have recently undertaken the 
Engine4STEMers project, a joint initiative devoted to generating a new culture of 
young STEM graduates willing to assume early-career responsibilities, oriented to 
satisfy societal challenges. It also aims to provide guidance and motivation to help 
young graduates adopt early-career leadership and managerial skills. In this context, 
this short article describes the objectives and content of a short pilot seminar that is 
currently taking place at UPC and that is dedicated to the concept of service, a central 
educational tool of Engine4STEMers that aims to motivate students to proactively 
manage a successful transition from university to the labour market. 

 

1 INTRODUCTION 
1.1 The Engine4STEMers context and motivation 
In order to cope with fast-changing social and economic environments, STEM 
graduates are increasingly in need for specific personal and professional development 
techniques aligned to their career evolution in the technology business [1][2]. 
Additionally, to embrace continuous innovation, companies get progressively flatter, 
less hierarchical, evolving from traditional pyramidal and segregated organizations to 
an organizational model of shared responsibility. This new and highly demanding 
context requires STEM graduates to undertake a rapid change in attitude and work 
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ABSTRACT 
 
The Universitat Politècnica de Catalunya (UPC), the Instituto Superior Técnico (IST-
Universidade de Lisboa) and the Czech Technical University (CTU) have recently 
launched the Engine4STEMers project, a joint initiative whose objective, among 
others, is to guide young graduates in their transition to the job market and motivate 
them to adopt management and leadership skills early in their careers. In this context, 
this short paper describes the objectives and contents of a Critical Thinking seminar, 
currently underway at UPC, which is aimed at motivating young STEM graduates to 
develop the principles of a skeptical attitude towards the information and stimuli that 
we perceive in order to face uncertainty, biased information and hidden agendas. 
Engine4STEMers needs analysis has revealed the importance of a good 
understanding of the concepts of perception and deception to develop effective 
interpersonal skills and, more importantly, to ease decision-making processes in a 
VUCA (volatile, uncertain, complex and ambiguous) environment. 

 

1 INTRODUCTION 
1.1 The Engine4STEMers context and motivation 
 

The emphasis of STEM student education has been almost exclusively on acquiring 
technical and scientific knowledge, leaving a gap in terms of their preparation for the 
labour market that needs to be filled. In order to cope with fast-changing social and 
economic environments, STEM graduates are increasingly needing specific personal 
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ABSTRACT 
This study describes the methodology followed to design, build and operate a pilot 
green wall treating greywater from a vocational training center. The study was carried 
out in the framework of a master thesis in Environmental Engineering carried out in 
collaboration with the vocational training center where the pilot system was built. The 
system consisted of several pots arranged in rows planted with different species of 
macrophytes. Results showed a successful removal efficiency of the main pollutants 
(total solids and organic matter), while further post-treatment would be needed to 
reduce turbidity and pathogens in order to fulfill water reuse standards. This work 
shows how teaching in certain engineering studies can focus on sustainability and 
perform a practical work involving younger students from a vocational training center. 

1 INTRODUCTION 
1.1. Background and motivation 
Green walls are Nature Based Solutions (NBS) able to provide several benefits such 
as greening, CO2 trapping, O2 production, climate regulator, and household insulation. 
In addition, they are able to minimize wastewater treatment footprint and to provide an 
onsite solution and a local source of reclaimed water. This technology responds to 
Sustainable Development Goals 6, 11, 13, 14. However, green walls have only been 
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ABSTRACT 
 
We present preliminary results of a pilot study investigating the reasoning skills of 
students in logistics and mobility in the context of hydrodynamics. Particularly, we 
were interested in the students’ thinking of parcel flow in logistics and steady-state 
pipe flow. 
Our goal was to investigate if students of logistics would show more, less, the same, 
or different misconceptions commonly found in students confronted with 
hydrodynamics problems. We hypothesize that, due to their exposure to flow-like 
systems (transport chains, band conveyors, hub systems etc.), students develop a 
certain intuition about flow processes.  
Interviews were held with several students that attended “Transportation and 
Handling Technology” at Hamburg University of Technology (TUHH) in the two winter 
semesters of 2020/2021 and 2021/2022. 
We found that half of the students were unable to solve questions regarding the 
parcel flow on a band conveyor or the steady-state flow in a narrowed pipe, while the 
other half of the participants showed the correct understanding of flow processes to 
solve all the problems. We present evidence that misconceptions about 
hydrodynamics strongly affected participants’ ability to solve logistics problems.  
We also discuss the application of our findings for instruction in logistics.   

1 INTRODUCTION 

In their studies and later careers, students of logistics are confronted with a variety of 
flow processes, such as transportation on band conveyors, supply chains, hub 
systems and material transport in mines, factories and harbours. Based on this, we 
raise the question if these students obtain a certain intuition about the continuity 
concept. This encompasses the laws of flow processes, mainly the idea that material 
cannot be lost which leads to various conditions for possible flows.   
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ABSTRACT 
Educational transformations require educators with competences to deliver quality education. This raises the 
issue about capacity building in staff and in particular in the engineering disciplines where pedagogical practices 
are heavily reliant on didactic approaches such as traditional lectures and tutorials. The global Covid19 
pandemic has forced educators to move away from traditional approaches and although the response was quick 
it is unclear if many of these changes will remain in future, given that they were not done by design but as a 
reaction to the unexpected situation. This study considers the training of engineering educators in different 
engineering disciplines and in a number of higher education institutions in Zimbabwe who were part of a 
HEPSSA-Royal Academy of Engineering UK project. At this conceptual stage the study explores how effective 
capacity building activities are in enabling educators to transform their practice to an active student-centred 
approach both in face-to-face and online modes. It further explores how the training experience might empower 
educator’s sense of agency and change their identity within the boundaries of their institutions and country. The 
research design is grounded on the theories of agency and, self-efficacy and motivation. It uses an interpretative 
approach, Qualitative Content Analysis, for the analysis of data collected via interviews with the engineering 
educators participating in the project. This research design aims to find how engineering educators can be 
supported through their educational transformation journey and also to inform policy makers at institution and 
national level in order to enhance sustain development.   
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ABSTRACT 

Maker education has been shown to effectively raise children’s interest for STEM 
subjects. Creative maker activities, which mostly take place in informal learning 
environments such as museums and libraries, hold potential to teach children 
scientific concepts and train cognitive abilities that are critical to success in 
engineering in an engaging way. One of these often-overlooked skills fundamental to 
STEM is spatial ability, which is known to commonly function as a gateway skill to 
STEM disciplines. Spatial ability is malleable, and training can effect gains not only in 
psychometrically assessed spatial ability but also in mathematical skills, further 
demonstrating its importance to STEM learning. In practice maker education often 
lacks explicit pedagogical attention to the development of scientific skills and 
cognitive abilities such as spatial ability, instead overemphasising technological 
skills, and thus limiting its potential to increase learning related to science and 
engineering. Therefore, maker education practice would greatly benefit from a 
pedagogy that recognises spatial elements and scaffolds spatial ability development. 
In this paper the opposing pedagogies that lie at the roots of the maker education 
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ABSTRACT 

We participated in collaborative development of more than six hundred 
comprehensive online teaching materials for higher professional schools in the 
Czech Republic. The paper focuses on explaining the procedures and methods that 
we used to make the development process as efficient as possible, which was 
necessary with respect to the quantity of the materials and the limited time. 
Managing the logistics was the key, as several hundred people took part in the 
project. We are also describing, from the edagogical point of view, the OER 
structure, its division into educational blocks, and types of educational objects. 
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Secondary STEM education and engineering higher education: a match made in 
heaven? 

Highly educated STEM professionals, and engineers in particular, increasingly top the lists of most 
wanted profiles on the European labour market (European Commission, 2020). For higher STEM 
education to be able to deliver the required number of STEM graduates, a sufficiently high number of 
students should be enrolled at the start. However, by the end of secondary education (SE), a large share 
of pupils who were initially enrolled in a STEM programme, opt out of STEM when enrolling in higher 
education (HE) (De Meester et al., 2020; Kersanszki & Simonics, 2022). From the pupils who do enroll in 
a HE STEM programme, an alarmingly high proportion lacks the attitude and skills necessary to 
successfully complete their first year (Broos et al., 2021). Moreover, pre- and in-service teachers lack 
sofisticated Nature of Engineering (NoE) views (Kaya, 2020), inhibiting transfer of the NoE to their pupils. 
This insufficient preparedness and lack of understanding of the NoE urges a new, integrated approach to 
STEM SE (European Committee of the Regions, 2019), that can be inspired by practices in the first years 
of HE engineering programmes (Engberg & Wolniak, 2013). In turn, SE practices in integrated STEM 
(iSTEM) can also inform HE engineering programmes. In summary: HE engineering programmes and 
iSTEM SE share two common goals: (1) motivating students for STEM studies/careers, and (2) preparing 
students for these studies and careers. This workshop aims to enhance cross-fertilization between 
iSTEM SE and engineering HE, in the pursuit of these goals. 

A guideline for designing qualitative integrated STEM projects in six key 
principles 
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Reviewing Manuscripts in Engineering Education Research 
Journals: fairly, constructively, effectively 
 
This session focuses on the peer review of journal manuscripts in the field of 
engineering education research. To the workshop we invite both experienced and 
new reviewers, and especially doctoral students in engineering education research. 
 
The function of the peer review process is first to support fair decisions by helping 
journal editors identify which manuscripts most deserve to be published. The task is 
further to constructively support the authors in improving their manuscript before 
publication. It is through this process of selection and enhancement that the quality of 
the journal papers is safeguarded. By extension, this is how the whole research field 
cab establish and maintain respect. Therefore, reviewers play a vital role – without 
peer review there can be no respected field. 
 
It is a rewarding task to review manuscripts, as a lot can be learned from it. Not least 
when taking one’s own manuscript from submission to successful publication, it is 
helpful to have experience of the editorial process also from the inside. However, 
reviewing can also be time consuming, making it a wise investment to improve one’s 
skills to do it effectively. 
 
After the workshop, participants will be able to: 

• Explain different quality criteria for scholarship in engineering education, and 
how to apply them  

• Highlight particular aspects of a manuscript that a reviewer should consider 
• Discuss how to support editors in making fair decisions and authors in 

improving their manuscripts 
• Consider how reviewers can spend their own time wisely  

 
The workshop is facilitated by a team of editors of the leading journals: 

• European Journal of Engineering Education (SEFI) 
• IEEE Transactions on Education (IEEE) 
• Australasian Journal of Engineering Education (AAEE) 

 
Workshop outline 
Introductions 

• Brief introductions: participants and session leaders. [5 minutes] 
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Abstract 

Gamification has gained popularity in the last years, it is used in primary and secondary schools, as well as in companies 
and universities (Call, 2021). Along with this growth in popularity the number of available computer tools that facilitate the 
implementation of quizzes, competitions, simulations, WebQuests etc. has also grown.  
 
Play engages students and enhances learning, however not all sorts of games are equally fruitful. As in (Dave Eng, 2019), 
we make a distinction between gamification and game-based learning (GBL).  An example of gamification is a contest 
where students get points for solving the usual exercises of the subject matter. An example of game-based learning is an 
escape room where students get involved in studying and solving subject matter problems to get the required hints to 
continue the game. In this sense, game-based learning is an instance of problem-based learning (PBL) [Lima, 2017]. An 
interesting reflection on GBL can be found in [Valero, 2018]. 
 
The main objective of GBL is to provide an active learning environment, where students need to learn and apply the subject 
matter in order to participate and eventually solve the game. Compared with frontal lectures, active learning has been 
shown to provide higher motivation and deeper learning [Call, 2021] [Lopez-Fernandez, 2021]. 
 
From a general point of view, we can say that learning takes place in five stages [Bofill, 2007]. Namely: motivation, 
information retrieval, understanding, application (or practice) and reflection or feed-back. GBL, then, reinforces the 
autonomous realization of each of these stages. 
 
An escape room is a game where players must solve different puzzles and riddles in order to finish the game (in order to 
escape from the room). Escape rooms have been used extensively in education, since they allow for the organization of 
subject matter exercises in a pleasant way [Veldamp, 2020]. 
 
Learning outcomes 
We present a workshop session where we expect the participants to: 
(i)  Notice the difference between gamification and GBL and reflect on it (see activities below).  
(ii) Learn how a well designed escape room reinforces the autonomous realization of the five stages of learning defined 
by (Bofill, 2007) 
(ii) Finish the workshop session with some ideas on how to introduce GBL into their subjects.  
We hope that this workshop will inspire participants and, maybe, engage them in proposing GBL activities for their own 
students. 
 
  
We propose the workshop to include the following activities: 

1. A short introduction: GBL and gamification are introduced and the timelines of the workshop are presented. 
2. Participants engage in a gamification activity: they will be required to solve a simple questionnaire, and we will 

monitor their progress using Socrative tool (socrative.com) 
3. Participants will be invited to participate in a GBL activity: an escape room where they will be required to solve 

simple computer programming exercices to obtain the keywords to progress on the game and exit the escape 
room. Notice that we do not expect the participants to know computer programming so they will be allowed to 
use other means (like google) to provide the answers to the riddles. In a real situation, the students are required 
to write the programs to solve the questions. 

4. A reflection in small groups to compare the strength and weaknesses of both approaches. 
5. We will continue with an open debate, where we may discuss topics such as: assessment, comparing game-

based learning versus gamification strategies, strategies and tools for applying such gaming techniques in the 
classroom and online. The debate will be aimed to formulate conclusions and get feedback and ideas to 
improve our game-based activities. 

6. Finally to end the session participants will be invited to take home the design of a simple escape room situation 
involving problems for their own courses. 

 
Inspirational questions to open debate: 
-Which sort of gaming experience provided higher motivation? 
-What differences can you see between gamification and GBL? 
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ABSTRACT 
The past few decades have seen important efforts to introduce more ethics into 
engineering education programs around the world, while adapting to the evolution of 
ethical concerns, notably in relation to digital technology and artificial intelligence. 
Even if pedagogical approaches based on the use of case studies or code of ethics 
remain among the most popular, other less well known techniques such as game-
based approaches have also been identified as effective. The goal of this workshop 
is to offer participants an opportunity to explore how games can be used as learning 
experiences to develop students’ ethical knowledge and skills. Participants will first 
get to play an online game which focuses on ethical issues in the domain of artificial 
intelligence, before reflecting on their experience and discussing the potential of 
game-based approaches for engineering ethics education. 
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ABSTRACT 
The use of digital tools has drastically increased in engineering education, 
accelerated by the COVID-19 pandemic. These tools generate important ethical 
issues, in particular in terms of privacy and fairness. However, very few teacher 
training programmes address those topics, which means that teachers are often left 
to figure out by themselves how to address these issues when they want (or have) to 
use digital tools in their teaching. In this workshop, participants will be introduced to 
a pragmatic approach to the ethical design of learning experiences that involve 
digital tools using a visual thinking guide called a ‘canvas’. Applied and hands-on, 
this workshop will help participants to develop a practical understanding of the 

                                                      
1 Corresponding Author: 
C. Hardebolle, cecile.hardebolle@epfl.ch, https://orcid.org/0000-0001-9933-1413  













50th Annual Conference in September 2022

2288

Pleun Hermsen, Sjoerd Van Dommelen and Paula Hueso EspinosaShaping the embedding of reflection in engineering education - 10.5821/confer-
ence-9788412322262.1278

doi:10.5821/conference-9788412322262.1278

Shaping the embedding of reflection in engineering education  

 

 

Hermsen, Pleun 
Delft University of technology, Netherlands, The 

 
 

Van Dommelen, Sjoerd 
Delft University of technology, Netherlands, The 

 
 

Hueso Espinosa, Paula 
Delft University of technology, Netherlands, The 

 
 
 
 
 
 
 
 
 

 

Conference Key Areas: Engineering Skills, Lifelong Learning 
Keywords: Reflection, implementation, co-creation, local embedding, longevity











50th Annual Conference in September 2022

2293

Volker KraftTeaching analytics skills in Engineering: A hands-on introduction using JMP - 10.5821/confer-
ence-9788412322262.391

doi:10.5821/conference-9788412322262.391
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ABSTRACT 

Engineering curricula often require students to learn a range of analytics skills, which 
are critical for all practitioners who want to learn from data. With the right software, 
learning these skills can be hands-on and engaging, allowing students to explore and 
analyze realistic data without struggling with a clunky or tedious statistics tool. JMP is 
interactive and powerful point-and-click software for solving real-world engineering 
problems. It is ideal for engaging, hands-on teaching of relevant data skills in 
engineering and is also used by scientists and engineers at leading companies across 
the globe. 

While the fundamental skills addressed in this session include understanding variation 
and uncertainty, we will also look at applications like data modeling, designing 
experiments and quality management – all from a student’s perspective. 

This interactive session will demonstrate how JMP can help to engage students’ 
curiosity and teach engineering data skills which are most in-demand in industry today. 
We’ll guide you through a series of brief demonstrations, so that you can directly 
experience the difference JMP can make for your course. Participants will receive a 
free trial license before the workshop, and the presenters will provide sample data and 
lead you through several hands-on examples in JMP. We will also discuss best 
practices and share resources to support integration into engineering courses. 
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ABSTRACT 

This workshop is part of the ERASMUS+ project: RAPIDE: on Relevant Assessment 
and pedagogies for Inclusive Digital Education (https://rapide-project.eu) and is open 
to anyone who is interested in implementing or improving peer assessment in their 
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In this SEFI ethics SIG-workshop, we actively engage with the question: “How can you contribute to 
the social responsibility of your university’s education?” 
 
This is an important question for university staff. 
First, universities become (and see themselves) as increasingly important players to contribute to the 
sustainable development goals. Their missions [1]–[3] and strategies [4] broaden to more research, 
entrepreneurship and social responsibility. From the perspective of being recognized as important 
actors in the quintuple helix of innovation [5], (technical) university eco-system collaborations 
become increasingly co-creative, including complex interactions between political, economic, and 
education systems, natural environment and knowledge creation [6]. The technical universities’ 
education also becomes increasingly intertwined with the eco-system partners, resulting in adapting 
curricula [7] and new and flexible [8] formats for ethics courses [9] such as research-based, 
community-based or challenge-based learning. 
Second, in this transition, teachers change inevitably from purely internal staff to societal actors [10]. 
Willingly or unwillingly, you as an individual teacher get a more pronounced societal role, as an agent 
of social change (e.g. [11]).  This means a growing realization that, in the language of Paulo Freire, 
“Education is politics…when a teacher realizes that he or she is a politician too, the teacher has to 
ask, What kind of politics am I doing in the classroom?  That is, in favor of whom am I being a 
teacher?” [3:46].   
 
If we approach this from the responsibility angle, Whitbeck’s definition “exercise of judgment and 
care to achieve or maintain a desirable state of affairs” [4:159] can be a starting point here. As Fore 
and Hess note while introducing their five-sided framework of ethical becoming, “rules and codes 
found in discipline-specific standards are undoubtedly important, [but] insufficient by themselves for 
moral inquiry and ethical judgement” [5:1355]. The reflection of the impact of education to the 
university’s responsibility then requires a focus on the actual context and social practices [15] and a 
broader perspective on all involved (students, teachers, university, eco-system) [16]. 
 
For the session, we propose the following agenda: 

1. Short introduction of the context of the workshop 
2. Break-out groups 

• What is your role in the university? (Ethics) teacher? (Educational) manager?  
What do you care about”? What do you want to change or influence? Do you focus 
on the classroom activities? Or do you reflect on how your activities (teaching, 
research, …) have a broader impact? 







50th Annual Conference in September 2022

2316

Neil Cooke, Natalie Wint, Thies Johannsen, Raffaella Manzini, Gareth Thomson, Gary Wood, 
Kamel Hawwash and Roger Hadgraft
Emerging professional skills: Insights and methods - 10.5821/conference-9788412322262.464

doi:10.5821/conference-9788412322262.464

 

Emerging professional skills: Insights and methods 

SEFI 2022 Engineering Skills SIG Workshop Report 

 

Neil Cooke1, Natalie Wint, Thies Johannsen, Raffealla Manzini, Emanuela Tilley, 
Yolande Berbers, Ann-Kristin Winkens, Jennifer Griffiths, Gareth Thomson, 

Roger Hadgraft, Kamel Hawwash,   
Engineering Skills SIG 

 

 

Conference Key Areas: Engineering Skills,  
Keywords: project management, innovation and entrepreneurial mindset, 
communications, transdisciplinarity, complex systems, leadership, teamwork, skills 

ABSTRACT 

In this workshop run by the Engineering skills SIG, attendees were given the 
opportunity to learn about emerging professional competencies, and strategies to 
overcome teaching barriers.The workshop format was “world cafe” with several 
tables for small groups to informally discuss these strategies within a time limit. Each 
table focussed on an emerging skill and/or scenario and participants each visited 
several tables. The session was informed by the engineering skills survey taken by 
SEFI 2021 conference attendees. It gave us views on new competencies, barriers to 
teaching them, and illustrations of good practice. Obstacles to teaching them include 
motivation, legitimacy, overloaded curriculums, student resistance, resource 
constraints, and pedagogical understandings.Ideally skills should be learned by 
students in contexts where they’re used. While many technical competencies are 
primarily developed in engineering practice, professional/soft abilities are often not. 
As a result, there ought to be some opportunity for the student to transfer, adapt and 
(re)learn them in an engineering degree. This report summarises the conference 
workshop outputs with sections for each table. Each section acknowledges the 
hosts/authors, a summary of the discussion, and any materials presented. Readers 
may find this paper useful when facilitating related discussions. 
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Teaching Soft Skills for Engineers of the Future by Using Projects 
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1. The Concept:  

Workshop rational: Engineers work in projects and need certain soft skills to 
succeed in this work environment. Teaching soft skills to engineering students can be 
supported by creating project situations which generate a relevant learning 
experience. The workshop is intended for participants who want to look deeper into 
how to create such project situations in student projects.      

Learning outcomes: During the one-hour workshop “Teaching soft skills for 
engineers of the future by using projects” participants will learn: 

- How to plan, prepare and conduct agile cross-border projects with industry 
involvement for educational purposes 

- How to select a relevant project case  
- How to build the teams for project assignment 
- Participants will be provided with: 

o Template and example of the course concept with learning activities’ 
plan  

o Template and example of the case study description 
o Working template for the self-evaluation for roles identification 

Concept and engagement scenarios: The workshop will have 3 parts:  

- Part 1: project-based learning and agile cross-border projects,  
- Part 2: roles and soft skills model, team formation and relevant exercises, 
- Part 3: discussion and feedback from industry partners. 

Part 1 description:  

An introduction to the concept of agile cross-border projects [1] will be provided, 
including results of the ongoing research from students’ and trainers’/lecturers’ 
perspectives. During the session, participants get familiar with the course concept 
including the intended learning outcomes and the learning activity plan.  

Part 2 description: 

Introduction to the project case development [2] and know-how to refine and tailor a 
project case with companies for training soft skills [3, 4], as well as roles definition 
and team formation models and processes. Participants of the workshop will perform 
a role identification exercise based on Belbin's team roles [5]. After exercise the 
discussion will follow about matching their results with the Scrum roles.  
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SEFI Francesco Maffioli Award: 
 
The SEFI Francesco Maffioli Award is granted to individual teachers, or a team of teachers, 
from SEFI member institutions of higher engineering education. This award aims to 
recognise the open development of open curricula, learning environments or tools, novel 
didactics, methods, or systems in engineering studies. 
 
As a recognition of the extraordinary social impact of this project, this year's SEFI Francesco 
Maffioli Award for Excellence in the Development of Learning and Teaching in Engineering 
Education has been awarded to Dr Joost Vennekens of KU Leuven, in recognition of the 
extraordinary social impact of his project. Dr Vennekens' work involves Service Learning as a 
pedagogical means to enhance the creativity and empathy of students in the Bachelor of 
Engineering Technology: Electronics-ICT. The project was featured as an example in an EU 
report on Service Learning and on several Service-Learning platforms across Europe. 
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