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ABSTRACT 220d century! This overwhelming fact alone acknowledges we are

Engineering profession is very demanding because of the different
competences young graduates need to master. The exponential
growth in technology, even though very beneficial to all, tends to
worsen their needs of expertise, having to endlessly update
themselves. Engineering education has been addressing these
issues, hoping to contribute to better teaching practices more
aligned with engineering professional world. Students must
develop the necessary competences from the beginning of their
education and engage into actively learning the subjects. Three
aspects of this problematic are presented in this special session:
educational experiences, students’ learning and professional
challenges.
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1 Introduction

Some students we currently teach might be able to live through 3
centuries! Doing the math: they were born in the end of the 20th
century, study in the 215t and some of them might get to see the
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living a unique era. Parallel to this fact, this generation already
grew up during a leap in technology which undoubtedly speed up
in future years [1]. The challenges they will be facing have
nothing to do with the challenges of previous generations [2, 3].
Establishing a similarity with student’s examinations: who are the
ones most likely to succeed? Teachers often take critiques their
exams are too difficult and different from what was practiced. For
one reason or another, students are partially right. Hopefully, an
exam must present students with some challenge (not the exact
same problems with different inputs they already overcome). So,
exams will always be difficult! Expectantly, students will be able
to crack those challenges using the developed competences [4]. In
the perfect world, all students will! Often that does not happen.
On the other hand, sometimes teachers tend to forget minor
difficulties they struggled when they were studying those subjects
for the first time. Due to their scientific maturity, all is so clear
and easy, they genuinely have trouble figuring why students fail
[5]. Adding to these factors, often some students are more focused
in passing than in learning. Sometimes they tend to develop
strategies that allow them to overcome one small barrier without
overthrown it. Unfortunately, that barrier will be on top of the
next one. Soon the barrier becomes too big. With time,
perseverance and scientific maturity, all can be accomplished [5].
The point is, time is something these upcoming generations lack.
So, as in their academic life, future engineers need to be prepared
to daily overcome themselves and face technological updates at a
race beyond our imagination [1, 2, 3]. The ones more equipped to
survive will probably be the ones who scientifically grew up
developing competences while learning the subjects [4,5]. The
question is: how can we help them getting engaged and better
prepared to accomplish that?

2 Engineering Education addressing
Professional Challenges

Engineering education has been addressing important subjects
and calling attention to particular aspects teachers and
universities must be aware regarding the demands future
graduate students will have to endure [6, 7]. Regarding
professional challenges, some directives concerning students’
competences have been disseminated over the last years [8, 9].
Their expertise must rely not only on their knowledge and
competence to deal with new situations but also on their social
and professional skills such as team workers, leadership,
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management, creativity, ethics, communication, among others [2,

10, 11, 12]. Taking into account these problematics, some of the

proposed topics regarding this track were related to the following

topics:

+ Project work in engineering education

» PBL engineering experiences

+ Learning gains from contacts with engineering profession

+ Improving engineering professional, social and/or scientific
competences

+ Engineering graduate students’ competences versus
companies’ professional needs

« Long term vision about engineering education

« Capstone projects - final year projects

« Cornerstone projects — first year projects

+ Emerging technologies in teaching

+ Merging academia and professional practices

« Multicultural aspects of engineering education

3 Contributions

Most of the contributions to this special track at TEEM’19 versed
teachers’ perspectives, curricula design, strategies or educational
experiences descriptions.

Even though focusing on didactics, the majority made a strong
association with the final purpose, such being: development of
competences, students’
engagement.

students’ enhance learning or
Some contributions made clear the importance of professional
practices, adding students making the transition to the working
environment.

The presented works addressed three vectors: educational
experiences, students’ learning and professional challenges. Most
of them tackle the link between them.

3.1 Educational Experiences

Every work presented shows some insight about an educational
experience. This is understandable since all papers were written
by higher education teachers from universities and polytechnics.
Even though these works came from different parts of the world,
such as Mexico, Norway, Portugal and Spain, they address similar
concerns. Different perspectives were presented:

1. Reflecting upon teachers’ practice
Designing particular aspects of course curricula: project
work, laboratory implementations, remote labs, simulations
usage and other computer-based activities

3. Implementing computer solutions to aid teachers managing
course curricula

4. Reporting different teaching strategies

5. Making liaisons to engineering professional activities

Different efforts towards good practices among teachers may be
found in these works. From (i) the designing of an activity and the
description of its implementation, to (ii) the report of the actual
practice and perceived results, it embodies a vast difference. The
works which report both aspects can give the readers a closer
approach of the reality, since what teachers plan to do, not always
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is what they end up doing due to several constrains [13]. Although
not all the presented works portray the former aspect, they
represent works in progress which are still worth telling
experiences that can be inspiring to others.

3.2 Students’ Learning

All the presented papers reflect the importance of not only being
concern about the way the teaching may occur, but also about
ways students’ learning may be enhanced. This acknowledge the
significance this element plays in teachers minds. There are no
longer teachers whose only worry is to run the syllabus down.
The constant worry of what students must develop in order to
successfully progress in their studies and in their future
profession was here expressed through:

1.  Experimental competences development
. Multidisciplinary competences development
3. Social competences development (in
communication and team work)
4. Professional techniques development.

particular

3.3 Professional Challenges

Some works also reflected the already expressed necessity of
allowing students to contact with professional environments and
demands. There was also a call for attention at particular areas
such as metrology or the writing of a report, which may often be
neglected but which plays a crucial role in any engineer
profession. Multicultural experiences are also mentioned and
represents a good example of showing students how to deal with
a global professional world. These works represent important
contributions that particularly highlight:

1.  Professional environments simulations
2. First contacts in loco with the engineer profession
3. Transversal engineering domains expertise.

4 Final Remarks

The awareness of the importance of Engineering Education is
patent in the conscience of today’s higher educators. Most of the
concerns are shared by teachers, students and professionals. The
growing challenges engineering profession faces leads to
continually pursue more effective practices. The majority of
works presented addressed the linkage between teachers’
didactical activities, students learning issues and professional
challenges and demands:

First, the awareness of the importance of designing activities
that enhance students learning and engagement. Tasks more
devoted to developing experimental competences, project work,
team work, social skills or computer-interactive environments
were some of the highlighted aspects.

Second the acknowledge of the concern regarding students
learning, pursuing more successful practices which can develop
more prepared professionals.
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Finally, addressing specific activities towards the
enhancement of professional techniques or the ability of
performing activities close to professional environments.
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