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Abstract  
The importance of learning by doing in the European Higher Education Area (EHEA) and the desire to 
adapt to the Bologna Declaration have prompted our department to test and evaluate a proposal made 
by our students, the aim of which is to help them know more about the reality of the current situation in 
companies. 

Our Research Group experience is in introducing new methodologies into the learning control 
processes of two subjects in two different study areas. Agro-Industrial Automation and Process 
Control and the Control and Instrumentation of Chemical Processes are subjects that are taken during 
the third year of the Bachelor's degrees in Agri-food Engineering and Chemical Engineering 
respectively at the University of Girona (UdG). The structure of these subjects is three hours a week of 
theory, one hour a week of problems and one hour in the laboratory. 

The main aim of these subjects is to give students a vision of process control, instrumentation and 
alimentation and sequential control. The interesting proposal made by the students is to increment the 
number of visits to industrial companies as a methodology in the learning process. 

Throughout this academic year and the previous one, we have incorporated this proposal as a 
component of the subjects. Students’ timetables include a specific day to visit different companies with 
those studying agro-food engineering visiting food companies and chemical engineering students 
visiting chemical industries. The point is to see and understand processes in a real life situation where 
students can witness all the theoretical aspects described in the subject. 

The methodology we use to introduce this activity is the same as that of a work placement. After the 
visit, students compile a report that includes an introduction to the company, a description of the 
process and an in-depth study of all the components described. This part of the subject is evaluated 
by the report and some questions in the final exam. 

The results of these experiences are very good because students can relate the theory to practice and 
they can see the different kinds of components studied working in a real life situation. They can ask 
the guide, who is normally an engineer, relevant questions and receive feed-back. There is a 
rapprochement between the university and businesses and students can see whether that particular 
sector and/or company may be of interest to them in the future. In brief, it is enormously beneficial for 
students. 

In this presentation, we will relate our experience and the difficulties and results of this methodology 
as a new teaching and learning modality.  
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1 INTRODUCTION 
The EHEA (European Higher Education Area) has given rise to a set of worldwide educational, 
economic and political circumstances that have been widely commented on in many fields, especially 
in university education. This includes harmonizing the national certification system and establishing a 
European credit system that aims to compare all the study courses and tries to help student and 
teacher exchanges.  

In this new situation, a series of articles and documents try to evaluate the impact of the current 
changes, one of which is published by the European University Association. This document, titled 
‘Trends IV: European Universities Implementing Bologna’, highlights that gaining more knowledge on 
skills could be an interesting and useful tool. 
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Until now, students have showed implicit assimilation of knowledge. There needs to be a change from 
learning/teaching knowledge to learning/teaching skills. Student must be able to accredit their skills, 
which is useful and important for both their professional activities and for society in general. 

The UdG has two specific competences, ones that differentiate them from other universities. The first 
tries to create a link between the knowledge acquired from the university and the local society of 
Girona. In other words, it tries to generate a certain commitment to the surrounding environment. The 
second states that the students need to commit to ‘comparing and identifying each ability acquired 
during their degree with the requirements of the professional market in Girona, with the aim of 
recognising new jobs’ (Universitat de Girona, 2006). In brief, to connect the university studies with the 
local job market. 

A good way of trying to help students with these two specific competences of our university is to visit 
and get to know the companies of the surrounding region and the society of Girona and especially 
companies that operate in the same field as their studies.  

The students selected to undergo this experience are from the Polytechnic School in Girona. The 
subjects selected are ‘Agro-Industrial Automation and Process Control’ and ‘Instrumentation of 
Chemical Processes’, which are both taught in the two Bachelor’s degrees Agri-food Engineering and 
Chemical Engineering. The structure of these subjects is three hours per week of theory, one hour per 
week of problems and a one-hour practical session in the laboratory. The main reason for this 
selection is because at the end of the academic years 2013/2014 and 2014/2015, when students filled 
out a questionnaire about the course and proposals for the future, the most interesting suggestion they 
made was to increase the number of visits to industrial companies, explaining that this is a good way 
to see and learn about companies and about processes in a real life situation. 

The importance of learning by doing in the European Higher Education Area (EHEA) and the desire to 
adapt to the Bologna Declaration have prompted our department to test and evaluate a proposal made 
by our students, the aim of which is to help them know more about the reality of the current situation in 
companies. This proposal was introduced in the 2015/2016 academic year as part of these subjects 
and has continued during the current one.  

Students’ timetables include a special day reserved for visiting different companies, depending on 
each specialist area: agro-food engineering students visiting food companies and chemical 
engineering students visit chemical industries.   

2 METHODOLOGY AND RESULTS 
Linked to the skills identified in other competences studies (Alcala et al., 2010; Julian et al., 2011; 
Espinach et al., 2011; Delgado et al. 2016), there are some skills areas, such as communication, 
group capabilities and decision quality, in which students would like to improve.  These areas include 
the competencies of working in a group and teamwork, participating in discussions, lectures, etc., 
being more open to people, interacting more with the others’ responses, endnotes in group (not 
individual), going out in a group, studying and group practice, distributing tasks on computers, doing 
more group activities, communicating better and trying to understand the ideas we’d like to explain, 
listening to people’s opinions, gesticulating and observing people, doing oral expression courses, 
accepting criticism, decision quality, making decisions based on high principles, goals and values, 
being optimistic before taking decisions, focusing on a good result and not the speed of execution, 
hearing from experts, better task planning and the continuous improvement of activities that create a 
tool to help in making decisions 

Our research groups try to introduce new teaching methods during the academic year. The theory 
class also introduced working in group, communicating individual assignments to the rest of the class 
as a tool to try to improve communication, group capabilities and decision quality. 

Automation and Process Control and the Control and Instrumentation of Chemical Processes are 
organized in eight different parts. They start with a brief introduction to the history of the control 
process and different kinds of processes, control systems and measurement methods, pneumatic, 
electronic control and automatization systems.   

It is important for our learning process to fix knowledge by way of a theoretical explanation and visiting 
companies is probably a good way to do this (Zabalza, 2009). In our case, the methodology we use to 
introduce this kind of activity is like that of a practical. At the end of each visit, students write an 
abstract with an introduction to the company, a description of the process and an in-depth study of all 
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the components described.  The subject is evaluated with this report and some questions in the final 
exam. 

The structure and organization of these company visits are (Fig 1): Visiting two companies proposed 
by students, one company proposed by the team of teachers and one company selected by each 
student.  

Visiting	  companies.
Students	  proposal
2	  or	  3	  companies

Visiting	  companies.
Teachers	  proposal

1	  companies

Visiting	  companies.
Final	  Work
2	  students
1	  company

Visiting	  companies
4-‐5	  visit/	  student

 
Figure 1: Competence evaluation groups. 

First, students tell us which companies they are interested in visiting. We then contact these 
companies and decide to organize a collaboration with them if they are interested and if not, we 
continue with the next proposals. A visit to the selected company is then programmed, trying to make 
the visit after the theory class in the timetable. 

Second, teachers of other subjects coordinate a separate visit to companies with a common interest. 
This team decides on and organises visits to companies (they are normally companies far from our 
city) and a bus to get there (normally for a whole day). 

The third type is visiting companies in a small group (two students). We propose a final subject 
assignment, so students need to choose a particular process and do a cross description including 
describing the relationship between components of the theory and how they are used in a real 
situation. They must also make a proposal to change the process as if they were the engineers of the 
company. Their proposal must be defended like an effective process and budgeted for, including a 
study of different alternatives. It is very important to imagine this process as if it were a real one.  

For the 2015-2016 academic year and the current year, students’ proposals were different for each 
Bachelor's degree. Agri-food Engineering students proposed three different companies during this 
period and below is a short description of them.  

The first company is an important fruit cooperative, which started in a small village near Girona. When 
the company started, four controlled atmosphere chambers were installed, which provided enough 
space for 1200t of fruit. The company had two machines for apples installed and in 2000 another, 
which was especially adapted for pears, was bought, enabling them to improve their supply to such 
demanding markets as those of Northern Europe. The company acquired 6 pre-grading machines, 
which have a working capacity of 18 tn/h. The total number of cold stores is now 13 and the storage 
capacity is 15,000 tons of fruit. At present, the company owns 60,000 m2 centered on a 9,000 m2 
warehouse and fruit packing area, 11,000 m2 of cold stores, 700 m2 of offices and laboratories and 
800 m2 of dressing rooms and staff facilities. Their cold storage capacity is 77.00 m3, of which 80% is 
ULO (Ultra Low Oxygen) atmospherically controlled (CO2 and O2 control) and the remaining areas 
are conventional cold stores with temperature and humidity control. This company is one of the first in 
Spain to apply Integrated Production techniques and it has always been one of the companies in this 
sector with the highest percentage of fruit sold under this denomination.  

Following the R & D line, they are working on optimizing their fruit’s natural production as a total health 
guarantee. Furthermore, their PFRB (programmer aimed at further reducing chemical residues in fruit) 
was approved by the Centre for Industrial Technological Development (CDTI).  Their work philosophy 
focuses on three main pillars, which are described in their Quality Manual: Security of the product and 
the production system, product quality and preserving and favouring the environment. This base 
allows the cooperative’s activity to be integrated with different quality certification systems that refer to 
both production (GlobalGAP, Nature's Choice, etc.) and the storage, preparation and distribution of the 
product (BRC, IFS, ISO9002, etc.). Furthermore, since following the Manual of Good Agricultural 
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Practices regulated by GlobalGAP, their exports to countries in northern Europe have increased by 
10%. 

This is an interesting company experience, because they use modern systems to control the 
temperature and humidity of the fruit and they show us the entire process from the apples arriving at 
the cooperative to the end point of selecting apples of different colors and weights, in addition to the 
final process in the warehouse. 

The second company is a small, family business dedicated to making fresh cheese. A long time ago, 
when current technological resources were not available, fresh cheese could only be made in the 
coldest dawns of winter days, at the right moment when the required low temperatures meant making 
the cheese was possible. This is the only thing that has changed between the fresh cheese the 
grandmother of the family made and the cheese made today: The original recipe and the rest of the 
process remain unchanged. 

The choice between the fresh cheese made from goat’s or cow’s milk depends on personal 
preferences: Both are excellent and preserve the original taste of milk. They must be eaten as quickly 
as possible, as they do not have any additives or preservatives, which is why their distribution service 
guarantees the fastest delivery to shops, supermarkets and restaurants, so that their products can be 
enjoyed in optimal taste conditions. 

The visit to this company was another experience for students because they could see that not all 
companies are medium-sized or large, and that some companies can be a family-run and small.  

The third company in this group is an important food industry.  Since the creation of the company at 
the end of the 80s, its aim has been to combine the pharmaceutical industry with the food industry. For 
the first time, taking care of oneself and following a healthy, balanced diet did not mean having to give 
up tasty meals and these products cannot be found in local supermarkets. 

The company has succeeded in becoming a point of reference for weight control within the food 
sector, thanks to the ongoing work of their marketing and R&D departments. A team of specialists in 
food and pharmaceutical products carry out their work in their laboratories, together with specialized 
health and nutrition advisors. All the products that are manufactured at the production plant near 
Girona are developed here. The plant holds IFS and BRC ratings and has its own pharmaceutical 
laboratory and all the employees follow the strictest quality control processes. 

This visit is also important and interesting for the students, because they can analyze the entire 
modern process and they can see modern controls and new machines to control a specific process. 
The most remarkable aspect is the control of their chocolate process, because there are lots of 
controls and the production process is entirely automatized.  

Students doing the Degree in Chemical Engineering chose two important chemical companies of 
Girona.  

The first company is a privately owned, internationally oriented company devoted to the 
pharmaceutical industry. They are committed to the Health Care Industry by supporting the 
development and commercialization of products that contribute to people’s improved wellbeing. From 
the beginning, they could implement an API manufacturing concept that included the best of the 
chemical and pharmaceutical worlds by using state-of-the-art technologies and installations, such as 
clean room areas for the last steps of the manufacturing process. They have fifteen years’ experience 
developing, manufacturing and marketing oral and injectable-non-sterile APIs (NCEs and generics) for 
regulated markets. In addition to their generics business, they currently offer their APIs with a Finished 
Dosage File, by establishing alliances with strategic pharmaceutical manufacturers and partners. They 
have extensive experience introducing new technologies, beginning with hydrogenation processes 
and, more recently, adding flow-chemistry processes.  

In the particle engineering field, they have extensive know-how in particle size reduction technologies, 
like milling and micronization. They supply these technologies on a small-to-commercial scale basis in 
all their manufacturing sites. Additionally, spray-drying technology for the manufacturing of 
pharmaceutical intermediates has recently been introduced. All these technologies are strongly 
supported by state-of-the-art analytical techniques, such as laser diffraction, XRPD, DSC, and PAT. 

Their lean management structure, with accessible leadership who are very focused on the business, 
allows for fast decision making processes to introduce new technologies and to design cooperation 
models to support the investment required. 
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This is a chemical company with lots of the processes that the students learn about in their 
undergraduate process. It is not only interesting to analyse the control automatization and the control 
of their process, but it is also interesting for all the chemical activities.  Students like it very much and 
some of them are working there.    

The second company is a veterinary pharmaceutical company dedicated to the research, production 
and marketing of products for animal health. They are a leading company in animal health, especially 
in biologicals. Their history spans more than half a century and they currently occupy one of the top 
positions amongst pharmaceutical companies producing biologicals for the veterinary industry 
worldwide.  Research is a priority for this company and it dedicates 10% of its annual turnover to R&D, 
which is aimed at obtaining high-tech products, especially in the fields of immunology, microbiology, 
genomics, proteomics, molecular biology, pharmaceutical technology and pre-clinical and clinical 
trials. 

They have the knowledge, experience and suitable facilities to face the challenges that the future 
presents. The vocation of leadership that underlines their Strategic Plan places them in optimal 
conditions to continue growing as a world reference in prevention, with differentiated products for 
animal health. 

It is an interesting company to visit for the students because have lots of chemical security controls 
due to the kind of biological process.   

The second group of companies selected by the team of teachers and organized for different subjects 
is a visit to a beer company. The visit is with students doing a degree in agri-food engineering and 
chemical engineering.  

This factory has become a multinational, which distributes beer throughout Asia, including China and 
the Philippines. It is now part of the group and is the largest producer of beer in Spain. The ingredients 
for the production of beer are water, malt, hops and yeast. Water is reverse osmosis and malt barley 
comes from brewing barley. Malt is a process that induces germination artificially by increasing 
humidity. Its temperature is raised to between 18-20 ° C and water is added to the germination of the 
grains. The hop is a plant of Asian green. Hops need a lot of moisture and all kinds of hops can be 
found. 

This is an interesting company for students doing the two different degrees because their production 
processes use chemical and agro-food control. It is also an automatized process with lots of 
temperature, humidity, flow, weight, time controls and there are lots of processes uses a PLC 
(Programmable logic controller) to control their variables, providing an important bridge to understand 
the theory. 

All these visits are conducted by a company engineer, who knows not only the process very well, but 
also knows the particularity of our study programmes. They focus their visits to show us all the things 
we are interested in, including the instrumentation of their process. At the end of each visit, students 
can ask them specific things about the instrumentation and the entire process.  

The last group of visits is in groups of two students. They select the companies and is the most 
detailed of all the assignments. From our point of view, this is a very interesting assignment because 
each student selects the thing that is of greatest interest to them, and which kind of company or 
product and process they would like to understand and describe. 

3 RESULTS 
In the reports presented by the students who participated in these four or five visits to companies, an 
overview of each company was made. A detailed analyses of a process helped them to see the 
different sections that had an industrial process.  

Students differentiated between a batch process and a continuous process and saw which variables 
were involved in each case and how it was regulated. From these data, they looked for the 
characteristics of the temperature controller or flow or other variable to control, which they had 
downloaded and the main features. 

The next step was to describe the processes analysed and decide which one they wanted to improve. 
All of this is interesting for us because the student is in a real situation and working as if they were 
already an engineer. This situation is real and the student needs to take decisions, often having to 
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search for more information on the internet or from suppliers. They must also work in groups and ask 
the machine users questions. 

The evaluation of this part of the subject is with the report of each company visit and some questions 
in the final exam. The results are excellent, because students demonstrate their high level of interest.  

The last group of companies are chosen individually or in group of two students and a presentation is 
made, which is then explained to the rest of the students. With the explanation and the questions and 
answers, they obtain another mark. Our experiences are very good and students participate with 
questions, showing the interest of the rest of the class.  This experience is very interesting as a new 
modality process of teaching and learning. 

Feedback is provided to the company, along with the improvement proposed by the group of students. 
There is a rapprochement between the university and businesses and students can see if that 
business sector and company may be interesting for them in the future. It is of benefit to both the 
students and the company and is a good collaboration for both. 

The results of these experiences are very good, because students can relate the theory to practice; 
they can see the kinds of components studied working in a real situation. They can ask the guide 
questions as they are normally engineers and they receive feedback. There is a rapprochement 
between the university and businesses (Abramo, G. et. al, 2008). Students can see if that business 
sector and company may be of interest to them in the future.  

Engineering students are currently in great demand at the University and when they finish their degree 
they can work immediately as demand outweighs offer. 

4 FINAL REMARKS 
As a summary of this paper, we obtain good results from learning by visiting industrial companies and 
in the competence approach adapted to higher education as an opportunity to redefine the meaning 
and purpose of higher education and strengthen the commitment to learning. This would help to create 
a rapprochement between companies and university. 

The participants also highlighted that the good results have a positive influence, increasing their 
confidence in the skills of communication, group capabilities and decision quality. Furthermore, they 
point out that this experience allows them to understand companies better and to see all the theory in 
a real process and real control situation. 

From these reflections, a first step has been made to strengthen the relationship between companies 
and universities, which helps to find out what their needs are. There is a great interaction between 
academia and industry; students gain practice in fieldwork, they visit companies and work with real 
data to apply the content provided in the classroom. Good integration between companies and 
academic content to develop more practical concern.  
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