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WEB BASED ON E-LEARNING OBJECTS AS SUPPORT TO THE 
DEVELOPMENT OF TRANSVERSAL COMPETENCES FOR 

ENGINEERING STUDENTS 

M.M.E. Alemany, J.F. Villanueva López, A. Vallés Lluch, J. García-Serra García 
Escuela Técnica Superior de Ingeniería Industrial (ETSII), Universitat Politècnica de València 

(SPAIN) 

Abstract 
Active learning methodologies stand out among the priority lines in the field of higher education, 
exemplified by flipped teaching or project-based learning (PBL). The latter is a methodological 
approach of marked complexity and close to reality, which favours learning experiences with high 
educational impact, knowledge integration, and the transfer of what has been learnt to professional 
reality. In this context, it becomes necessary to work and assess the students’ performance related not 
only to specific competences (SC) as usual, but also to transversal ones (TC), previously and 
simultaneously. 

The Universitat Politècnica de València (UPV), being aware of the increasing demand of TCs by 
employers and society, has defined 13 TCs whose training and assessment are integrated in their 
Bachelor's and Master's Degrees by means of the so called control point subjects. Based on the 
experience acquired in the School of Industrial Engineering (ETSII) since a number of subjects were 
appointed as control points of TCs in its 5 Degrees and 7 Masters, 6 of the TCs can be singled out for 
being the most difficult for teachers: Innovation, creativity and entrepreneurship; Teamwork and 
leadership; Ethical, environmental and professional responsibility; Knowledge of contemporary 
problems; Permanent learning; Time planning and management. 

Unlike the instrumental TCs, which are intrinsic to the subjects taught, the (inter)personal and 
systemic ones are more complicated to fit in the subjects, because they require more complex or 
wider environments, or are very time consuming. That is why it has been proposed to use the flipped 
teaching methodology for the students’ autonomous learning in TCs, through the development of an 
online educational platform. The website, with a section per TC, is accessible from 
https://www.etsii.upv.es/competencias/index-es.php. Its structure covers the definition of the TC, the 
aspects to enhance to acquire it, a performance level test, and resources to improve it (in-house 
produced and external).  

The value of this initiative is double: on the one hand, it is a space designed for the training of students 
and not for assisting the teacher (the UPV already put material available to teachers), and, on the 
other hand, it will serve as a vertical coordination axis between the subjects of a Degree. Future 
actions of improvement include examples of application of the techniques proposed to engineering 
cases, organization of resources by domain levels, and experiences of UPV students. 

Keywords: Transversal competences, industrial engineering, e-learning, educational platform, flipped 
teaching.  

1 INTRODUCTION 
In the field of higher education, the active methodologies, such as flipped teaching and problem- or 
project-based learning (PBL), are taking on a more leading role. In PBL environments, students learn 
primarily by building knowledge and creating meaning through iterative processes of questioning, 
active learning, exchange and reflection [1]. PBL organizes learning around projects close to 
professional practices and involves students in authentic situations [2]. It includes the ingredients of 
cooperative learning required for the development of both specific and transversal skills, as pointed 
out by diverse authors. For instance, De Miguel et al. [3] state that transversal competencies 
developed by PBL are: Planning and organization, Analysis, Synthesis, Research, Knowledge 
transfer, Critical thinking, Individual and group responsibility, Management of different disciplines and 
sources of information, Oral expression and writing, Teamwork, leadership and decision making. On 
the other hand, these active methodologies are in line with the learning outcomes related to practical 
application of engineering and design and project competences required by international accreditation 
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agencies such as ENAEE (European Network for Accreditation of Engineering Education) or ABET 
(Accreditation Board for Engineering and Technology; Baltimore, USA). 

In this context, it becomes mandatory to develop and evaluate the students’ performance related not 
only to specific (SC) competences, but also to transversal (TC) ones, previously and simultaneously to 
these active learning methodologies. That is, these integrative learning methodologies are not 
incompatible, but rather should be complemented and preceded with activities that allow knowledge 
and training in specific and transversal skills.  

On the other hand, TCs are increasingly demanded by employers and the society from University 
graduates [4]. Therefore, engineers not only have to develop competences that are specific to their 
area of knowledge but must also know how to transmit their own ideas, to work in a team and to 
understand the impact of the major societal problems on their professional activity and vice-versa. It is, 
thus, time to bring value to TCs between the targets of our students before they graduate, to broaden 
the perspective to include the development of TCs in the University settings, and carry out the 
necessary actions to ensure that our students acquire them.  

As Cano García points out [5], the fact of possessing certain innate intelligences is a good starting 
point but does not guarantee being competent. Thus, it is not enough for teachers to provide the 
scope in their courses so that students develop or enhance TCs, but also to train them in skills of this 
nature to guarantee their academic and professional success. 

The Universitat Politècnica de València (UPV), concerned with this issue, picked out 13 TCs 
summarizing those listed by the Tuning project [6], whose training is integrated in their Bachelor's and 
Master's Degrees. The institutional project linked to them can be browsed on this website: 
http://www.upv.es/contenidos/COMPTRAN/. The aim is to boost the development of these TCs by 
students at different levels of performance, throughout their studies, mainly in the context of regular 
subjects. To ensure the acquisition of transversal competences, subjects at different courses of a 
Degree are designated as control points to train and evaluate some transversal competences. 

Within Spain, different models can be found at the Universidad de Comillas in Madrid, where the 
training in TCs is located in its Diploma in Personal and Professional Skills, which runs parallel to the 
Degree and Master in Industrial Technology Engineering, or at Mondragon Unibertsitatea, where the 
learning and training in TCs fall within the development of engineering projects during a few weeks 
each semester. Outside Spain, Universities such as those of Edinburgh, Sussex, Sydney, Oxford or 
York, for example, include in their websites a site with academic support e-learning resources, mainly 
on time management or team working and advises on academic writing and exam-writing techniques. 
Support on other TC are, though, not covered by these websites. 

The UPV staff has realised that fitting the 13 TCs singled out in the courses is not equally challenging. 
Unlike the instrumental ones, which are intrinsic to most of the subjects taught, the (inter)personal and 
systemic ones are more complicated. On the one hand they require (or are better implemented in) 
more complex or wider environments, such as the Bachelor’s and Master’s Theses, internships in 
companies or extracurricular activities. On the other hand, their learning and training implies time 
spent in class that is scarce in the framework of the subjects. 

That is why it was proposed from the School of Industrial Engineering (ETSII) to use the flipped 
teaching methodology for the students’ autonomous learning in TCs, guided by their professors, 
through the development of an online educational platform as a tool for e-learning. Boneu [7] 
estimates that e-learning can be classified in three ways according to technology: the CBT (computer-
based training) or CAI (computer-assisted instruction), the IBT (internet-based training), and the WBT 
(web-based training) learning making extensive use of the web, which is our case. The objective 
pursued by the ETSII when developing this website for e-learning was to assist both students and 
instructors, providing students with friendly material for self-training in TCs, but with the assistance of 
their professors, who will lead them to specific resources depending on the level. In this sense, this will 
allow to take advantage of some of the most important characteristics of the e-learning pointed out by 
Area and Arell [8]: Increase student autonomy and responsibility in their own learning process; 
Overcome the limitations caused by the separation in space and/or time of the teacher-students; 
Flexibility in educational times and spaces; Access multiple sources and data different from those 
offered by the teacher at any time and from anywhere. In short, this e-platform is designed to be 
consulted by the students, guided by the teacher towards a specific resource, to next put it into 
practice jointly with SCs, by means of activities defined during active methodologies inside or outside 
the class. 
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The rest of the paper is structured as follows. The Section 2 describes the methodology followed to 
the development of the e-learning platform. The results obtained from the applied methodology are 
reported in the Section 3 where the general structure of the website for the 6 TCs and some of their 
contents are presented. In the Section 4, the final conclusions including the future work lines are 
outlined.  

2 METHODOLOGY 
Currently, the ETSII is in charge at UPV of 12 academic diplomas (5 Degrees and 7 Masters). It has 
about 4100 students enrolled, relying on 534 teachers from 26 departments. A number of subjects 
were appointed as control points of each TC in each diploma, at different levels of domain, five years 
ago. Taking this experience as starting point, 6 of the TCs were singled out for being the most difficult 
for teachers: Innovation, creativity and entrepreneurship; Teamwork and leadership; Ethical, 
environmental and professional responsibility; Knowledge of contemporary problems; Permanent 
learning; Time planning and management. They are, indeed, among the 14 TCs most valued by 
Spanish companies demanded for engineers additional to the SCs [6]. 

Based on these most difficult TCs and after a first initial assessment with the teachers, it was 
observed that the development of these competences required, in some cases, prior preparation or a 
work by the students for their subsequent application in the course of the subject. Therefore, a working 
group was proposed by the ETSII to plan a strategy to be followed so that the development of such 
skills could be reasonably attained by students. The first stage planned in its strategy consisted of four 
major sequential phases (Figure 1) that constitute itself the methodology followed to construct the TCs 
e-learning platform at ETSII. 

 
Figure 1. Methodology followed for the construction of e-learning TCs platform at ETSII. 

The first phase was an extensive bibliographic search on how to work these competencies in different 
contexts and levels. The search has included both UPV-owned materials (e.g. the UPV institutional 
repository Riunet) and external materials. Among the own materials are all those previously generated 
by teachers from the same University, as well as materials provided by the Institute of Educational 
Sciences (ICE) of the UPV itself, an institute to assist teachers during their teaching learning process. 
Within the external materials that have been collected, we can find materials from other Universities, 
YouTube videos, videos relating students’ experiences on these TCs, articles and congress papers. In 
this regard, it should be noted that not for all the competences identified there are available or of 
enough quality materials. 

Once all this information was collected, the material was classified according to their recipient (student 
or professor) and typology (learning material, (auto)assessment, methodology/technique/activity) and 
discipline (generic, engineering, business) and level. 

After the classification of the material achieved, a selection of the material of higher quality was carried 
out and that best suited the objectives pursued. 

Finally, the selected material on the different TCs was classified in order to fit in a common structure of 
the website: fundamental or specialized material, online surveys to assess the level of proficiency, and 
links to books and complementary material from other Universities. 

3 RESULTS 
As a main result of the strategy followed has been the design of a website (https://www.etsii.upv.es/ 
competencias/index-es.php, Figure 2) where we can find mainly the competences that initially have 
demonstrated major difficulties to be trained. In this first stage, the website has been developed in 
Spanish, but it is expected, once rethought and optimized, to translate it into English and Valencian. 
This first version is intended as a static page with infinite scrolling, although it may be subject to future 
changes in order to optimize the user experience. 

Bibliographic Search Classification Selection Website
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Figure 2. Homepage of TCs ETSII e-learning platform (available at 

https://www.etsii.upv.es/competencias/index-es.php). 

The website of the e-learning platform presents different sections for each of the TCs selected 
(Innovation, creativity and entrepreneurship; Teamwork and leadership; Ethical, environmental and 
professional responsibility; Knowledge of contemporary problems; Permanent learning; Time planning 
and management), presenting for each of them a similar structure whenever possible. This structure 
encompasses the following items (Figure 3), although not all the sections generated could be fitted to 
this organization. 

 
Figure 3. Generic structure of the TCs website. 

In general, their structure covers the definition of the TC (Figure 4), why it is important to acquire this 
competence (Figure 5), a performance level test (Figure 6), the aspects to enhance to acquire it 
(Figure 7), and resources to improve it, in-house produced and external (Figure 8). Figures 4 to 8 are 
examples, for a particular TC (Time planning and management). 

It is designed to be consulted by the students firstly as an initial approximation to the TC, and secondly 
to be examined guided by the teacher towards a specific resource, to next put it into practice jointly 
with SCs, by means of activities inside or outside the class. 
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Figure 4. Screen capture of a video with a TC definition. 

The first section, in addition to the institutional definition by the UPV, may include other definitions that 
are commonly used in different areas and help to better understand its meaning (Figure 4). 

Once the definition is given, the following is the aim to show the importance that the development of 
this competence can bring to the student, the added value that is given to his/her training and what 
importance it may have in his/her future professional work (Figure 5). 

 
Figure 5. Screen captures showing a text and a video to place value on a TC. 

As a complement and as a starting point, it is interesting to have an initial assessment of the 
development of the TC in each of the students, which allows them to find their weaknesses and 
strengths, and to guide them on what aspects they should improve (Figure 6). 

UPV Institutional video 

Official video of the competence 
by the UPV 

 

 

UPV Institutional definition 

Official definition of the 
competence by the UPV 

 

 Why is this TC important? 

Reasons of the TC importance 

 

Example of the importance 

Video to exemplify the 
importance of this TC 
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Figure 6. Example of a level test, retrieved from the University of Sussex website. 

Once the starting point of the student is located, the aspects should be enhanced to acquire certain 
levels of competence are described, which for our case have been set to 3 (the first two for Bachelor’s 
Degree and the highest for Master’s Degree, Figure 7). These aspects are based on UPV institutional 
rubrics defined by domain-level for the control point subjects in order to assess the achievement of 
their assigned TC by the students. 

 

Figure 7. Aspects to enhance to acquire the TC. 

The next step is to present different resources that students can use, either self-taught or guided by 
the teacher. This last option allows a coordination between different subjects so that the student 
reaches the necessary level in a progressive and varied way throughout the curriculum of the Degree 
(Figure 8). 

 

Link to external Level Test 

Example of level test to evaluate 
the degree of acquisition of 
competence. For this example, it is 
an external link. 
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Figure 8. Example of different resources to enhance the TC. 

 
Figure 9. Examples of application by students of other Universities. 
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Finally, a section focused on showing different application experiences that serve as examples, 
including the option to make new contributions, especially by students, that exemplify different 
applications and uses, and that may be of interest to other users (Figure 9). 

It is worth to point out that the need to have a platform of this nature was not detected, neither 
exclusively nor for the first time in the UPV. Indeed, some Universities’ websites contain material for 
some time now for this purpose, as already seen.  

Notwithstanding, the value of this initiative is double: on the one hand, it is a space designed for the 
training of students and not for assisting the teacher (the UPV already put material available to 
teachers), and, on the other hand, it will serve as a vertical coordination axis for methodologies to train 
and assess TCs competencies between the subjects of a degree.  

The different subjects can be coordinated according to the activities and guiding the students among 
the different resources in such a way that they adapt to the levels of learning depth sought in each 
subject within the curriculum, increasing the complexity and level of elaboration for the higher courses. 
Through this initiative it is expected, on one hand, to improve the acquisition level of students in such 
TCs and, on the other hand, to assist teachers in the work of training and assessing these more 
difficult TCs for them.  

4 CONCLUSIONS 
As a main conclusion, it should be said that after assessing the importance of the acquisition of certain 
transversal competences and evaluating how to implement them in the curricular design of the 
different degrees, the ETSII has chosen to facilitate the learning teaching process both for students, 
and for the vertical coordination between subjects, through a website acting as e-learning platform that 
helps in such a process using also a flipped teaching learning.  

A strategy has been followed for the design and structure of the different sections that has resulted in 
a first version of the TCs website that is now under revision study and optimization phase in 
collaboration with the teachers who have to work and grade them in their subjects. It should be noted 
that the majority of the material is of audio-visual character because it pretends to be friendly for 
students. Indeed, the students are the main users of this e-learning platform.  

As a weakness, it should be pointed out that practical examples applied to engineering contexts are 
still very scarce, and the quality of some material can be improved. For these reasons, the next steps 
will focus on improving and optimizing the website, as well as generating new and of better quality 
resources for students such as: the development of application examples of the techniques to 
engineering cases, organization of resources by domain levels, and experiences of UPV students.  
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