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A B S T R A C T

The history of the implementation of the Bologna process for Engineering in Spain has been complex and difficult, due to the different levels of qualifications as well as the changes in the political authorities responsible. 
In particular, the very distinct view of the process on the part of the long cycle engineering and the short cycle engineering gave way to long, drawn out discussions that prolonged the process more than was reasonably foreseeable. 

The establishment of a Ministerial Commission composed of Senior Ministry Officials, along with six prominent University Rectors in the country, plus four representatives of different Technical Engineering branches and four representatives, as well, of different Engineering branches, finally permitted a final result to be reached, although not unanimously.
The corresponding legislation has been issued and the process has now been officially defined.
However, its application is raising problems due, particularly, to erroneous interpretations or even to approaches not in accordance with the rules generated.
As a whole, the process has been teeming with doubts, radical positions, changes in criteria, etc., although a majority has agreed upon the solutions to be adopted and this has permitted the implementation plan to be launched upon a sufficiently defined, although sketchy, basis. 

BACKGROUND
Engineering studies in Spain, before the Bologna Process, have consisted of two levels with their corresponding professions and degrees – the first, Technical Engineering, which is a three-year degree corresponding to the short cycle and the second, Engineering, which is a five-year degree corresponding to what is called the long cycle.
It should be pointed out that the educational institutions are different for each cycle and the studies in the short cycle are of a lower level than those of the long cycle.

THE BOLOGNA PROCESS
The process to define the future qualifications in accordance with the Bologna Process approach has been slow, surrounded by initiatives, in some cases in direct opposition to each other, with the Government taking positions that have varied when there has been a change in the ruling party, and with information and dialogue from the Executive Branch that in many cases has been insufficient.
In the beginning, a catalogue was introduced of qualifications that were to be the ones that the universities would have to impart. When the first catalogue proposals appeared, some existing qualifications vehemently protested about the treatment received. Consequently, when the party in power changed, the strategy also changed and the Catalogue was revoked, replacing it with a Register in which the degrees defined by each University will be incorporated once, at their proposal, they have passed the official validation proceedings set up by the Government through the Ministry of Education. This is giving way to an elevated number of qualifications in the implementation under way of the future official educational structures. 
Entering into the period corresponding to the presence in the Government of the Socialist Party, which is currently in power, the first positions taken by the corresponding Ministry indicated a clear tendency toward evaluating the Bachelor’s Degree as the fundamental qualification, giving the Master’s Degree a complementary role. So much so that the intention was to concentrate the Attributions in force - that is to say, the rights to sign projects, which Technical Engineering as well as Engineering hold (although Engineering, logically, to a higher degree) - solely in the Bachelor’s Degree.

The above was aided by the idea that, as one of the few firm decisions taken by the Ministry, the Bachelor’s Degree in Spain would have (and, in fact, such has been the case) a length of four years, one more than the current Technical Engineering, and with the added value that its four years will be of the highest educational level, as opposed to what has been occurring up to now with Technical Engineering. 

In parallel, a single year was planned for the Master’s Degree, a decision in which it seemed that the cost of the second year and its possible extension to other qualifications outside the Engineering field carried much weight. 

With these starting points, the difference in criteria and positions between Engineering and Technical Engineering became evident. The latter are advocates of a single qualification, the Bachelor’s Degree, with all the Attributions, and they grant the Master’s Degree an exclusive value of specialization without any added official and formal capacities. They likewise assume there is a correspondence between their degree and that of the Bachelor’s Degree, despite the fact that the latter is education of a higher level and longer duration.
At this point, it must be taken into account that the Engineering and Technical Engineering qualifications in Spain are regulated, which means a higher and more intense official intervention and control than for unregulated qualifications.

To serve as clarification, the regulated qualifications are such based on the idea that their activity may affect the citizens’ Fundamental Rights included in the Spanish Constitution.

In light of the above, Engineering made its position apparent from the very start, based on “the greater the knowledge, the greater the rights and responsibilities”. Consequently, the Master’s degree should, unappealably, have Attributions and, logically, of a higher rank than those of the Bachelor’s Degree.
In addition to the above issue, the application of experience as a way of accessing the higher qualifications, to a practically unlimited degree, also arose among Technical Engineering’s demands.

Engineering, in line with the European countries with which our country has more intense relations, demanded a 3+2 plan despite the Government’s stand concerning the length of the Bachelor’s Degree (4 years) and insisted that the two years corresponding to the Master’s could not be waived if one wanted to provide the second cycle education with the due quality and scope. Consequently, a 4+1 plan was not acceptable for us. 
At that time, and although this is difficult to understand, the debate centered upon if it made sense to acknowledge the additional knowledge of some over others and if the higher level should be given broader Attributions. 

Faced with the lack of initiative on the part of the Ministry, we, the two levels of Engineering, the two cycles, met and signed an agreement about what the Engineering educational structure should be, in a general sense, as the result of the application of the Bologna Process approach. I must say that although the Agreement served to break the deadlock, the interpretation that our two cycles make are radically different in some aspects.
In any case, the process was again renewed and the first result was the establishment of a Ministerial Commission made up of the Universities Secretary of State, the Secretary of the Universities Council and the Universities General Director as the Senior Ministry Officials, along with six prominent University Rectors in the country, four representatives of the different Technical Engineering branches and four representatives, as well, of different Engineering branches.

This commission began its work in September 2007 and was, without a doubt, the essential mechanism for making it possible to reach specific results. 

The stands taken in the Commission continued to be the same on the part of the two Engineering levels, while the representatives of the Ministry and the University went about offering proposals and requesting clarifications from one side and the other with regard to specific topics. 

In October 2007, the Government enacted by Decree the establishment of the educational structure for higher education. Here the guidelines are set forth for designing the degrees, for access to the official studies and the validation of Credits, for the Bachelor’s Degree as well as for the Master’s and Doctorate degrees. The process of degree verification and accreditation is also established and it includes a series of additional provisions to regulate particular cases or specific aspects of the process such as the passing of the current degree-holders to the new degrees set up as a consequence of the Bologna Process.
Independently of some paragraph whose wording has given way to interpretational conflicts, the Decree’s Annex describes the Objectives applied to the Bachelor’s and Master’s qualifications.

FOR THE BACHELOR’S DEGREE: 
At least the following basic abilities will be guaranteed, in the case of the Bachelor’s degree and the others appearing in the Spanish Qualifications Framework for Higher Education (MECES):

That the students have demonstrated their grasp and understanding of knowledge in an area of study based on general secondary education, and that is usually at a level which, even though it is supported by advanced textbooks, also includes some aspects which imply know-how coming from the vanguard of their field of study;
That the students know how to apply their knowledge to their work or vocation in a professional manner and that they have the abilities which they usually demonstrate by way of the preparation and defense of arguments and the resolution of problems within their area of study;

That the students have the capability to gather and interpret important data (normally within their area of study) in order to give their considered opinions, which include thought concerning important matters of a social, scientific or ethical nature;
That the students can transmit information, ideas, problems and solutions to a specialized as well as unspecialized audience;

That the students have developed the learning capabilities necessary to take on further studies with a high degree of autonomy.

FOR THE MASTER’S DEGREE:
At least the following basic abilities will be guaranteed, in the case of the Master’s degree and the others appearing in the Spanish Framework of Qualifications for Higher Education (MECES):

That the students know how to apply the knowledge acquired and their capability to resolve problems in new or unfamiliar environments within broader (or multidisciplinary) contexts related to their area of study;
That the students are capable of integrating knowledge and facing the complexity of formulating considered opinions based on information which, being incomplete or limited, includes giving thought to the social and ethical responsibilities linked to the application of their knowledge and considered opinions;
That the students know how to communicate their conclusions, and the ultimate knowledge and reasoning that backs them up, to specialized and unspecialized audiences in a clear and unambiguous way;

That the students have the learning capabilities that permit them to continue with their studies in a manner that will, to a great extent, have to be self-directed or self-governing.

Both descriptions clearly mark the differences between one degree and the other, which come to support the stand taken by Engineering. 
Chapter VI of the Decree establishes the Verification and Accreditation requirements for the degrees. Some of the sections from this Chapter are inserted below.

Verification and accreditation.  
1. Once the study plans leading to the obtaining of official degrees have been prepared, they shall be verified by the Universities Council in accordance with the rules set forth in the Chapter herein.
2. The official university degrees shall go through an evaluation procedure every 6 years as of the date they are registered in the RUCT, for the purpose of maintaining their accreditation.
3. For this purpose, the National Agency for Quality Assessment and Accreditation (ANECA) will set up the necessary verification and accreditation protocols pursuant to what is set forth in this Royal Decree.
Verification procedure.  
The study plan prepared by the University will be sent to the Universities Council for its verification.
In the event that deficiencies exist, the Universities Council will return the study plan to the University for it to make the appropriate modifications within a period of 10 calendar days.
The Universities Council will send the study plan to ANECA for it to prepare the evaluation report, which will be obligatory and decisive. 
The evaluation of the study plan will be performed by a Commission of experts from the academic environment and, as appropriate, the professional environment, of the corresponding degree. These experts will be independent evaluators of renowned prestige designated by ANECA.
The mentioned agency will prepare a report proposal regarding the study plan presented, which will be stated in favourable or unfavourable terms, providing its reasons, and it may include, as appropriate, recommendations concerning possible improvement actions to be taken. This report will be sent by ANECA to the University so that it can present its allegations within a period of 20 calendar days.
Once this period of time has ended and the allegations have been evaluated, as appropriate, ANECA will prepare the evaluation report, which will be favourable or unfavourable, and will send it to the Universities Council.
The Universities Council will verify the name proposed for the degree, that the study plan has received a favourable evaluation report, that it adapts to this Royal Decree and that it is coherent with the name of the proposed degree. Within 6 months after the date it has been sent, the Universities Council will announce the verification decision which will be positive if all the indicated conditions are met, or negative, if such is not the case.
The University may appeal against the Verification Decision before the President of the Universities Council. If leave is granted to proceed with the protest, this will be evaluated by a commission designated for this purpose by that body and made up of experts who have not intervened in the evaluation that has led to the negative decision. 
ANECA will analyze the aspects pointed out by the Universities Council and will send the corresponding report, which the Universities Council will use as a basis for issuing the final decision.

In December 2008, faced with a situation in which it was highly improbable that the two cycles would reach an agreement, the Ministry proposed that the University, that is to say, the six rectors taking part in the Commission, set down the definitive proposal, and this was accepted by all.

That is what finally took place and despite the fact that it had been qualified as the definitive proposal, Technical Engineering rejected what the University had prepared and the Ministry did not exercise its decision-making authority.

As political elections which might entail changes in the Ministries were just around the corner, the process was put on hold until after the elections.
As a result of the Elections, there was no party change but there were changes regarding the representatives of the Ministry with whom we had been working. It is important to point out that the new General Director is one of the six rectors who had been participating up to that time in our Commission.

The dialogue became more open and receptive and, once again, a proposal was drawn up between the Ministry and the University, which was also accepted by Engineering.

Throughout the autumn of 2008, meetings took place between the Ministry and the other three parties but this time in an isolated manner, one by one, with the Commission no longer being active.
Finally, in December of that same year, two Agreements emerged from the Council of Ministers, respectively named:

“AGREEMENT OF THE COUNCIL OF MINISTERS WHEREBY THE CONDITIONS ARE SET FORTH WHICH SHALL BE ADHERED TO BY THE STUDY PLANS LEADING TO THE OBTAINING OF DEGREES ENTITLING ONE TO PRACTICE THE DIFFERENT REGULATED PROFESSIONS OF ENGINEERING”  

and
“AGREEMENT OF THE COUNCIL OF MINISTERS WHEREBY THE CONDITIONS ARE SET FORTH WHICH SHALL BE ADHERED TO BY THE STUDY PLANS LEADING TO THE OBTAINING OF DEGREES ENTITLING ONE TO PRACTICE THE DIFFERENT REGULATED PROFESSIONS OF TECHNICAL ENGINEERING”

In each of them, the respective regulated professions are identified, nine in Technical Engineering and eight in Engineering.

In both, the reservations are established for the naming of the strictest degree in the case of Engineering, in which the following paragraph is added regarding the Agreement for Technical Engineering:

“No degree may totally or partially use the name of “University Masters in Engineering” within the scopes referred to in the first section without meeting the conditions set forth in the agreement herein”

The respective duration of the Bachelor’s and Master’s qualifications are set up in the Agreements. For the Bachelor’s degree, the 240 ECTS Credits are ratified, that is to say, four years, while for the Master’s degree, a range is established between a minimum of 300 Credits plus a final project, and 360 Credits including the final project.

Two important aspects of these Agreements should be highlighted. First of all, this time the Ministry had laid out the proposal with the Council of Ministers. Secondly, it was the proposal that Engineering had accepted. The above entails leaving the option open to the Universities to develop two-year Master’s programmes, which seems to be what the most prestigious Engineering Schools are adopting. A few weeks later, in January 2009, a package of Ministerial Orders was promulgated, each one dedicated to one of the Technical Engineering and Engineering professions. They all have the following heading: 
“ORDER of February 9th, whereby the requirements are set up for the verification of the official university degrees that entitle one to practice the profession of (here the corresponding specific profession in each case is placed)”

As for the content of these Orders, it is fitting to highlight the following:

Included in all the Annexes is a section with Objectives where the abilities that the students should acquire for each of the qualifications are set forth.

Another section is incorporated, “Planning of the Studies”, where each of the orders sets up the Study Plan for the corresponding qualification. 

In the Orders for Engineering, another section is included called “Masters Access Conditions”.

Regarding the Orders for the Bachelor’s degrees in the Study Plan, a first year is included of Basic Education (60 Credits) which is common to all the branches of Engineering and Technical Engineering. A second year common to all the specializations of each branch. A third year dedicated to the corresponding specialization (48 Credits). Finally, 12 Credits are left for the Bachelor’s Final Project and a fourth year (60 Credits) to be used exclusively by the University, which can characterize the education for the degree by giving courses that have been specifically defined by that University. For this reason, this year is not related in detail with regard to the courses that it may include, unlike the three previous years where the areas of knowledge that will have to be provided are specified one by one. 
In the Orders for the Master’s degrees, a first year is included in the Study Plan as mandatory, leaving it under the scope of the University to offer a second year and choose the contents, although this is conditioned by what is set forth in the Masters Access Conditions Section. In this Section, three articles are included with the following content:
Those who may access the Master’s entitling one to practice the profession of Industrial Engineer are the persons having previously acquired the abilities indicated in section 3 of the Ministerial Order whereby the requirements are established for the verification of the official university degrees that entitle one to practice the profession of Industrial Technical Engineer and whose education has been in accordance with what is set forth in section 5 of the above-mentioned Ministerial Order.

Likewise, access will be permitted to the Master’s degree when the Bachelor’s degree of the interested party certifies that he/she has gone through the basic education module and the common module for the branch, even though he/she may not have covered a full block of the specific technology module but has covered 48 credits of those offered in the set of blocks of that module of a Bachelor’s degree that entitles one to be an Industrial Technical Engineer, in accordance with the mentioned Ministerial Order.
Likewise, this Masters may be accessed by those holding any other Bachelor’s degree without prejudice in this case to the establishment of the complementary items of prior training considered necessary.
The second article is basically an Integrated Masters proposal. In this case, it will not have attributions but will have commercial opportunities.
The following paragraph is likewise set up in the “Planning of the Studies” Section:

The degrees referred to by the agreement herein are official Masters university studies, and their study plans shall be organized in such a way that the total length of the Bachelor’s and Master’s degrees education include at least 300 European credits, which are referred to in article 5 of the mentioned Royal Decree 1393/2007, of the 29th of October. To obtain the master’s degree, post-graduate training will be required depending upon the abilities considered in the Master’s and the abilities of the Bachelor’s degree that the requesting party holds which, in total, does not exceed 120 European credits.
With these nuances of meaning, the Bachelor’s degrees whose areas of knowledge do not sufficiently cover the Master’s requirements are forced to determine a mandatory use of the Credits available for a second year of  Master’s.
GENERAL CONSIDERATIONS REGARDING THE PROCESS 
· The Degree Registration instead of the Catalogue will set an initiative at the university level that is generating a wave of qualifications whose identification, control and practical application are confusing and complex.
· For the official qualifications of the regulated professions, a more in-depth analysis and greater precision in the definition of the Study Plans would have been desirable.  
· Although the educational requirements have been stated for accessing one qualification when coming from another and for fulfilling the Study Plans, they are overly generic and may be the object of deviations in their application.
· Likewise, the access from the current qualifications to those of the Bachelor’s and the Master’s have not been stated with sufficient clarity and varying approaches are already arising in the different universities which, in the majority of the cases, are looking to facilitate the process for the student for the purpose of favouring his/her incorporation into their institutions.  
· The continued participation of the professional organizations is necessary. Up to now, this has been acceptably achieved, but it has not been consolidated and requires a constant follow-up and activation on the part of the professional sector.   
· Among the deviations detected in the implementation, some universities have not respected the requirements for naming the degrees, tending to name the Bachelor’s degrees in a similar manner to the Master’s degrees. ANECA has already rejected some of these initiatives but the tendency continues.   
· The teaching staff giving the courses in the second cycle hold, in some centers, a first cycle qualification; this has occurred especially in those centers in which both cycles are given. For the Bachelor’s and Master’s qualifications, measures should be taken in this regard.    
· In some centers, it is being proposed that the Bachelor’s Degree, in some cases, incorporate an additional specialization using the 60 Credits that the University has at its disposal. This evidently conditions the level of education acquired in each of the specializations compared to that obtained by a person who, by following the established system, has studied a single specialization.   
As a consequence of all of the above, the meetings continue among the agents who are active in the implementation of the process, along with new proposals and, consequently, new debates, etc. It is obvious that the development of what has been set forth up to now will raise doubts and alternatives in some cases. What worries us, and this is what we are working to achieve, is that the Agreements established up to the present time are not misinterpreted or distorted.
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