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Abstract  
One of the key objectives of university education is the attainment of knowledge and skills together with 
the development of critical competences. This objective is set out in the “Bologna Declaration”, which 
set in motion a process of transformation that imposes the obligation to orient degree education towards 
the acquisition of competences on universities in the European Higher Education Area. 

The Faculty of Engineering in Bilbao has carried out a practical experience as part of an Educational 
Innovation Project (EIP) subsidised by the University of the Basque Country (UPV/EHU) regarding the 
implementation of active methodologies that favour the attainment of competences in the Industrial 
Organisation Engineering Degree (IOED). 

Active methodology-based learning focuses on students, who must leave behind their passive attitude 
as a receiver of knowledge to evolve and become an explorer and active creator of it. The knowledge 
acquired by students is combined with that acquired previously, thus creating internal knowledge 
networks that will be used to solve problems. Likewise, the active attitude of students favours the 
assimilation of competences. 

The EIP implemented during the academic year 2017/2018 was based on the application of active 
methodologies (Case Method, Problem-Based Learning and Cooperative Learning) for the acquisition 
of skills by way of a constructive process that establishes connections between the competences 
assigned to two consecutive course subjects (“Business Competitiveness and Innovation” and 
“Industrial Policy and Technology” in the 3rd and 4th years of the IOED).  

The pilot project was implemented following the sequence of activities detailed below. The teacher 
presented a case focused on a real company (using the “Case Method”), an SME that needs to remain 
competitive in today's market, which is characterized by constant instability. The students, who 
collaborated in teams of four, undertook a “problem-based learning” project, where the work is divided 
into small problems which, when combined, meet the final objective. These problems were: 
characterization of the company, identification of the innovative profile, selection of innovation projects, 
identification of subsidizable programs and drafting of the project report to be presented in an official 
application.  

During the “Business Competitiveness and Innovation” course, team members carry out a diagnosis of 
the given company to identify its innovative profile, on the basis of which they then propose possible 
innovation projects aimed at increasing its competitiveness. These proposals are reflected in a final 
report that constitutes the starting point to be used in the subject “Industrial Policy and Technology”. In 
this second stage, possible public calls for financial support to which the previously defined innovation 
projects can be presented are identified, and the corresponding project report is drafted to process the 
application. The approach to, and achievement of. the partial milestones that lead to the final proposal 
require the development of cooperative learning among the team members, focused on the development 
of coordination tasks, consensus and continuous group decision-making. 

Keywords: competences, educational innovation project, active methodologies. 

1 INTRODUCTION  
The succession of changes in technology, the economy, politics, society, etc. requires a new means of 
viewing and understanding the current business environment as a global economic driving force. 
Companies carry out their activities on the basis of continuous decision-making to help them face up to, 
or ideally anticipate, changes affecting the socioeconomic setting in which they are active. Moreover, in 
the case of decision-making, people are clearly the main actors of change. As such, it is essential to 
concentrate on the educational model as this will clearly help current students to acquire and develop 
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the competences required and those most appropriate to allow them to make correct decisions during 
their future work-related activities. The need to make changes to the traditional educational model was 
first proposed in the “Bologna Declaration”, which set in motion an educational transformation process 
that imposes the obligation to orient degree education towards the acquisition of competences on 
universities in the European Higher Education Area [1]. In the current context, knowledge is a necessary 
yet insufficient component for students. Competences are the component that complements knowledge 
and forms the equation which responds to the new needs for context.  

The ability to acquire and generate knowledge increases if students are faced with challenges that 
require a search and selection of information for subsequent creative use thereof. In other words, the 
aim is to question the dogmas on which traditional learning is based in order to motivate students. As 
such, active methodologies that modify the teaching/learning process, such that students become the 
main protagonist of their own learning, have been designed. The aim is to ensure that students are 
responsible for discovering knowledge, which compares with the traditional approach in which their role 
is limited to being a recipient of the knowledge transmitted by their teacher. The knowledge acquired by 
students is combined with that acquired previously to form knowledge networks that will be used to 
resolve problems [2] and, in turn, to configure competences associated with the current context.  

In light of the above, the Faculty of Engineering in Bilbao has carried out a practical experience as part 
of an Educational Innovation Project (EIP) subsidised by the University of the Basque Country 
(UPV/EHU) regarding the implementation of active methodologies in the Industrial Organisation 
Engineering Degree (IOED). 

The Vice-Rectorate for Innovation, Social Commitment and Cultural Actions at the UPV/EHU publishes 
annual calls for tender to fund projects that promote educational innovation as part of the IKD 
(ikaskuntza kooperatibo eta dinamikoa/cooperative and dynamic learning) model. Educational 
innovation is defined as the implementation of an idea intended to improve or respond to a difficulty 
detected in the student learning-teaching process. This implies the introduction of changes to teaching 
practices to improve student learning and an evaluation of the results obtained to produce a systematic 
and reasoned understanding of that particular action process, with innovation typically being 
implemented in the classroom. The Vice-Rectorate for Innovation has promoted the implementation of 
EIPs for more than 10 years. The aim is to provide financial and institutional support for those teaching 
groups that have introduced changes into the teaching/learning process and have analysed and 
interpreted the impact of the results achieved in each situation. The teaching staff involved in these EIPs 
have studied the teaching/learning processes and have examined their own teaching practices with the 
final aim of improving both aspects. 

The EIP with which this article is concerned was implemented during the academic year 2017/2018 and 
was based on the application of active methodologies for the acquisition of competences by way of a 
constructive process, which additionally establishes a connection between competences assigned to 
consecutive course subjects (“Business Competitiveness and Innovation” and “Industrial Policy and 
Technology” in the 3rd and 4th years of the IOED, respectively), thus promoting the associative structure 
of memory and strengthening the connection between the contents of these subjects. 

The methodology used was based on the active methodologies that jointly apply the bases 
corresponding to Case Method, Problem-Based Learning and Cooperative Learning. 

The experience formed part of the planning for a case proposed by the teacher concerning a real 
company which students were expected to initially characterise, searching for and selecting the 
information required for that purpose. Subsequently, using the theory presented in the “Competitiveness 
and Innovation” subject, students were expected to identify the innovative profile of the company by way 
of a diagnosis and, finally, to propose possible innovation projects to be implemented to increase its 
competitiveness. The work carried out in the seminars for that subject is completed with the drafting and 
presentation of a final report. Said report is the starting point for the “Industrial Policy and Technology” 
subject, in which, following an identical dynamic, students identify funding programs to which the 
innovation projects presented can be submitted, subsequently drafting a project report for submission 
to said calls for tender. 

As this is an interdisciplinary project covering two consecutive course subjects, the work was divided 
into small concatenated problems in order to achieve the final objective, namely characterisation of the 
company, identification of the innovative profile, selection of the innovation projects, identification of 
funding programs, drafting of the project report for submission to the program, defining the 
implementation thereof in terms of a problem-based learning. Teams of four students were established 
to carry out the tasks, which were designed to promote the interdependence between team members, 
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the development of interpersonal skills and teamwork. As part of the team, students carry out tasks 
related to coordination, consensus and group-based decision-making, all of which relate to a cooperative 
learning context [3]. 

2 METHODOLOGY 
The project was implemented on the basis of a methodology structured into the following points: 

• Analysis of the teaching guides for the subjects concerned to identify their common aspects and 
establish how and when these aspects should be pointed out to students during teaching of the 
subjects in order to present and implement the project. 

• Prior design of the Integrated Educational Innovation Project. Drafting of a “Teacher’s guide” and 
a “Student’s guide” to describe the tasks to be carried out by the teaching team and students in 
greater detail, defining goals, methodology, tools, learning outcomes, benefits and means of 
presenting both the results and conclusions. The tasks to be performed are also included in a 
work schedule. 

• Analysis of the contents and goals of the project. 
• Definition of the profile of companies to be included as part of the project: Companies located in 

Bizkaia which fall within the definition of an SME and have their own product.  

• Once distributed into work teams, the participating students were expected to search for and 
select information concerning the companies to be studied using external sources. 

• Compilation of information from the collaborating company using internal sources. To that end, 
the teaching team prepared a cover letter for the project to be sent to those companies whose 
collaboration is requested. This step is prior to any contact between students and the company. 

• Preparation of a technological diagnosis for the company. As an initial basis for obtaining 
information regarding the company selected, the teaching team prepared a form to be followed 
and gave it to the students. This can be found in Tables 1, 2 and 3 below: 

Table 1. Characterisation of the company. Company diagnosis form. 

Characterisation of the company 

Name  

Activity sector  

Main activity  

Products/services  

Staff structure Employees Direct workforce Indirect workforce 

   

Organisational chart 
 
 
 
 
 

Turnover volume Total turnover Exports / Total turnover 

  

Quality, Environmental, 
Prevention Systems 
Certification, etc. 

Certification type Year awarded 
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Table 2. Definition of the market. Company diagnosis form. 

Definition of the market in which it operates 

Type of business  

Turnover with respect to total  

Target market  

Products / Services  

Related technologies  

Main competitors  

Table 3. Market analysis Company diagnosis form. 

Definition of the market in which it operates 

Macroenvironment 

Social aspects  

Legal/political aspects  

Economic aspects  

Technological aspects  

Main competitors  

Microenvironment 

Identification of main clients  

Identification of main suppliers  

Identification of main competitors  

Identification of replacement products/services   

Threat from start-ups  

• Each work team analysed and discussed the work performed in order to identify and propose 
possible improvements to be considered as future innovation projects to be put to the company. 
This report was evaluated as part of the final mark for the “Business Competitiveness and 
Innovation” subject and was used as the starting input for the “Industrial Policy and Technology” 
subject. 

• Search for competitive public calls for tender in which the proposed improvements set out in the 
previous report can be included as viable applications for submission. 

• Definition and preparation of the innovation project application in light of the conditions stipulated 
in the pre-selected call for tender. The project proposal prepared counts towards the final mark 
for the “Industrial Policy and Technology” subject. 

• Analysis of students’ degree of satisfaction in order to subsequently analyse the experience as a 
pilot project to be optimised and redefined. To that end, a questionnaire was designed to obtain 
information concerning the impression caused in participating students by the work undertaken. 
A total of 7 items were proposed based on the considerations listed below: 

Item 1. The use of a specific, real-life company instead of a theoretical approach was proposed in the 
experience conducted, therefore it was decided to obtain students’ opinion concerning their experience 
of working with real-life data.  

Items 2 and 3. The learning outcomes must also be evaluated and must be in accordance with the 
acquisition of both personal competences, such as initiative, teamwork and communication, as well as 
the knowledge acquired. 

Items 4 and 5. As the project was proposed as a collaboration between two consecutive course subjects, 
this led us to ask for an opinion regarding the link between two consecutive course subjects and 
proposals for possible improvements to be included.  
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Item 6. It was also of interest to determine the degree of engagement and effort undertaken by the 
students, 

Item 7. Finally, an overall final evaluation was required. 

• Preparation of a final report as a complete definition of the Educational Innovation Project.  

3 RESULTS 
The application of active methodologies had effects on the teamwork setting. Indeed, the oversight 
carried out by teaching staff in the seminar sessions allowed us to confirm that the experience 
associated with implementing the project led to an exchange of experiences and opinions between team 
members and with the companies. Students were also heard to reflect on what they were doing, how 
they were doing it and the interim results achieved. Indeed, the aspects and content that make up a 
large part of the theoretical content of the subjects concerned were to be found in their individual and 
group-based comments and discussions, thus promoting the acquisition and generation of knowledge 
and competences. 

It was also necessary to determine the opinion and comments of those students who participate din the 
experience defined in the project in order to give validity to the pilot process carried out, consolidate it 
and even extend it to other subjects. To that end, the EIP proposed initially included a survey aimed at 
the 36 participating students to allow them to evaluate the process followed, and their degree of 
satisfaction, which can be seen in Table 4. 

The numerical results and comments obtained are displayed in Table 4. 

Table 4. Questionnaire for students participating in the project. 

1. With regard to the experience of working with actual company data, state your degree of satisfaction 

9 Very satisfactory, as it gives me a better understanding of business reality 

25 Satisfactory, as it is always positive to work with practical topics 

2 Indifferent, as I don’t consider that working with actual data provides added value  

 Unsatisfactory, as I prefer to participate in theoretical seminars in which a theoretical case on which I 
can work is proposed 

2. With regard to the development of personal competences, such as initiative, teamwork and communication, 
I consider the experience to have been 

4 Very interesting as I have had a significant degree of freedom to develop my personal competences 

29 Interesting, as it has allowed me to put my competences into practice 

3 Uninteresting, as I prefer work in which teaching staff guide me all the way with a much narrower 
degree of freedom 

3. With regard to the knowledge acquired from the work carried out in the seminar sessions, I consider that 

22 I have internalised this better than if it had only been transmitted to me by teaching staff 

12 The outcome of knowledge acquisition would have been the same irrespective of the means used 

2 I would have internalised this better if the seminars had followed the traditional structure in which a 
theoretical case is presented and subsequently implemented under direct guidance from teaching 
staff 

4. With regard to the proposal resulting from linking two consecutive course subjects via the content of 
seminar sessions 

17 I consider this to be a very interesting way of linking related knowledge 

15 In any case, I think I would link this knowledge 

4 I prefer to continue with the traditional approach of independent subjects 
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5. With regard to the possible improvements to be incorporated into this type of seminars (linking different 
subjects and with a broad margin for development and decision based on information provided by real-life 
companies). You can tick as many answers as you wish 

3 Team creation could be improved 

21 The means of obtaining relevant information should be explained and/or improved 

28 I consider that obtaining information directly from companies is complicated 

Explain those opinions and/or suggestions you consider to be appropriate as an opportunity for 
improvement: 

• We were lucky that the information we required was provided, although I think it is difficult for 
companies to respond so quickly. 

• Improve contact with the companies by proposing visits so that students become closer to the 
company and training is more complete. 

• I think that groups should be proposed by teaching staff to prevent groups of friends getting 
together, thereby forcing us to work with people we don’t know. 

• We had problems contacting our company, although in the end we got them to provide us with 
the information. 

• Companies should have agreed to collaborate beforehand. 
• To prevent a shortage of information about the company, I think that better known companies 

that are easier to access should be selected 
• I think that most companies are unwilling to provide the information required to carry out this 

type of study 

• Companies are unlikely to respond. As such, it is often difficult to obtain information. However, 
we were fortunate in that the information required was provided to use. 

6. With regard to the efforts made to ensure that the dynamics of the seminars was appropriate, I consider that: 

14 I have made a great effort to ensure the result was adequate 

20 I made the effort required to comply with the requirements 

2 I honestly believe I haven’t contributed enough 

7. As a novel experience, and considering the difficulties encountered, I consider my overall degree of 
satisfaction to be: 

2 Very high 

13 High 

19 Average 

2 Low 

 Very low 

The numerical data obtained show that the idea of working with actual company data (item 1) generated 
a high degree of satisfaction as 34 students (94.5% of the sample) indicated this possibility to be 
satisfactory or very satisfactory. 

The experience implemented was evaluated very positively in terms of aspects related to the acquisition 
of transversal competences such as initiative, teamwork and communication. Thus, although students 
were provided with working guidelines and a possible guide for finding information concerning the 
diagnosis of a company, they were free to organise themselves as a team, to structure and provide 
consistency to the content to be developed and presented, and they had the opportunity to incorporate 
concepts covered in the corresponding theoretical classes into their conversation.  

With regard to knowledge acquisition, 22 of the participants indicated that the type of seminar used 
allowed them to internalise the information better, 12 stated that they would have acquired this 
knowledge irrespective of the teaching/learning method used and only 2 stated that they would have 
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internalised this knowledge better with a more traditional teaching/learning model in which teaching staff 
assume a protagonist role in the process. 
With regard to the linking of consecutive study courses, although 47.2% of participants indicated that 
they considered the result to be of particular interest, this value is lower than expected as, from a 
teaching viewpoint, the impression given is that students treat and consider each subject independently, 
thereby reducing the integrated vision that should be inherent to studying a degree course.   

The responses to item 5, which was included to receive suggestions for improvement, were 52 in total 
(in this case there was a possibility of indicating more than one option). Of these, 49 related to the 
accessibility of information concerning the companies contacted, with 21 responses relating to the 
difficulties encountered as regards obtaining direct information. This item invited students to provide 
opinions and/or suggestions as opportunities for improvement and, as can be seen from the comments, 
almost 100% of these related to the difficulties encountered in terms of fluid communication with the 
company being studied. 

In addition, we consider it important to provide the evaluation of students with regard to their personal 
efforts to carry out the work, which confirmed that the demands are not particularly high and are in 
agreement with the time established beforehand for the activity and, in addition, may partly explain the 
responses that did not support conduct of the activity proposed and implemented.  A total of 14 student 
stated that they had made a significant effort to ensure that the outcome of the work was adequate, 
whereas 20 stated that they had made the efforts need to comply with the requirements and a further 2 
stated that they had not collaborated sufficiently in terms of teamwork. 

Given that the work to be carried out is based on the compilation and treatment of information concerning 
the company being studied by each work team, and given the significant difficulties encountered as 
regards obtaining this information, the response to the overall degree of satisfaction concerning the 
experience implemented (item 7) was affected as students were discouraged by the response from the 
companies. However, despite this appreciation, 15 of the students surveyed (41.7%) expressed a high 
or very high degree of satisfaction, 19 (52.8%) an average degree of satisfaction and only two students 
(5.5%) indicated a low degree of satisfaction. At this stage, it should be reiterated that those work teams 
that did not achieve feedback from the company studied by their team showed and expressed 
disenchantment with implementation of the project, especially when they realised that other teams had 
established contacts and had obtained detailed information from the company with which they were 
working. 

4 CONCLUSIONS 
In the current highly competitive environment, in addition to the acquisition of knowledge, 
teaching/learning processes must focus on the development of competences that allow the student, and 
future professional, to enter the current business setting with the skills required to respond in a rapid 
and correct manner in continually changing global market. 

Methodologies aimed at transmitting knowledge that consider students to be a passive subject, in other 
words a mere recipient of knowledge, which is transmitted by the teacher using different methodologies, 
have traditionally been used. The experience presented herein concerns a system based on active 
methodologies in which the main and active protagonists in the teaching/learning process are the 
students themselves. As can be seen from the results section, students evaluated this experience 
positively and considered the process implemented to be a different way of learning that provides greater 
motivation and effective knowledge acquisition. The linking of contents from two consecutive course 
subjects so that students can discover overlaps in a more natural and effective manner should be noted.  

In addition to being used to acquire knowledge, the active methodologies developed were intended to 
promote acquisition of the competences previously defined for both subjects. Consequently, in addition 
to taking into account the acquisition of knowledge linked to the subjects concerned, the 
teaching/learning process designed promoted work dynamics aimed at the acquisition of previously 
defined competences, such as identification and treatment of information, teamwork, communication, 
decision-making when faced with problems during the process, etc. 

In summary, the pilot experience implemented was completed successfully and has generated the 
expectation that other subjects in the Industrial Organisation Engineering Degree could apply active 
methodologies based on the experience implemented herein, although adapting the process to each 
specific case. 

4416



ACKNOWLEDGEMENTS 
The authors would like to acknowledge the financial support received from the Vicerrectorado de 
Innovación, Compromiso Social y Acción Cultural of the UPV / EHU. 

REFERENCES 
[1] Bologna Declaration. The European Higher Education Area. Joint Declaration of the European 

Ministers of Education (Bologna), URL: http:/www.ond.vlaanderen.be, 1999.  

[2] R.Glaser, G.Pearson, J.Jones, J. Hillhousem, S.Kennedy, H.Mao, and J.Kiecolt-Glaser, “Stress-
related activation of Epstein-Barr virus”, Brain, Behavior, and Immunity”, vol.5, pp. 219-232, 1991. 

[3] J. Guisasola and M. Garmendia, Aprendizaje basado en problemas, proyectos y casos: diseño e 
implementación de experiencias en la universidad. Bilbao: Servicio Editorial de la Universidad del 
País Vasco 978-84-9860-959-2, 2014. 

4417




