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MasTech : a flexible modular master programme in technology developped whithin a Tempus Project

Abstract-In today's competitive industry and in view of recent economic turbulences new frontiers of challenges emerge that require new educational paradigms accompanied by new tools and methodologies applicable to all aspects of engineering areas including the functional and organizational aspects. In accordance with the objectives stipulated by the Council of European Union work programme on the future of education and training, a Tempus project (2010-2013) has been mounted to develop a novel model for modular programmes to be used in education of technology specialities at master level. The model is implemented in manufacturing technology and management area and has general applicability for technology education in several fields. The main feature of this project consists in flexibility, adaptability, dynamic interactivity while consolidating theoretical and practical skills. MasTech is the name of a flexible modular master two-year programme in technology being developed according to the Bologna process that is to be adapted to the particular conditions of the universities in Algeria, Morocco and Tunisia. Three European Universities (Sweden, Germany, France) are involved in the project. This paper introduces MasTech and describes the different steps that have been followed to develop the master programme taking into account both academic and industrial needs and priorities. Results are expressed in terms of a professional master programme that has been submitted for accreditation.
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I. INTRODUCTION

The Trans-European Mobility scheme for university (Tempus), is European Union's programme which supports the modernization of higher education in Partner Countries of Eastern Europe, Central Asia, the Western Balkans and the Mediterranean region, mainly through university cooperation projects [1]. Tempus was first adopted in 1990 following the fall of the Berlin Wall in order to respond to the modernization of higher education in Central and Eastern European countries. Then every 5 years, it was extended to allow more and more countries to be included in the programme.

The aim of this paper is to present MasTech, flexible modular master programme in technology supported by Tempus IV (2007)(2008)(2009)(2010)(2011)(2012)(2013). It describes the different work packages that have been proposed to lead to the development of the master programme allowing the creation of a Professional Master in Technology of production Engineering.

II. MASTECH PROJECT PRESENTATION

The flexible modular master programme in technology baptized MasTech is Tempus programme for three years starting from 15 October 2010 to 14 October 2013 [2]. It is in the form of Joint Projects with Curricular Reform -English under the code of 511277-TEMPUS-1-2010-1-DE-TEMPUS-JPCR. The domination is defined as follows in Table 1.

The applicant of MasTech project is the Technische Universität Dortmund, Germany which plays a great role as a coordinator of 10 partners, 3 universities from Europ and 6 universities from 3 Maghreb countries. The 10th partner comes from industry, Table 2. 

III. MasTech PROJECT OBJECTIVES

According to the directives of the Tempus programmes, MasTech project aims for 7 main objectives:

-Developing a novel modular curriculum for a two-year Master programme in Technology reforming the higher education and in the same time adapting to the particular conditions of each partner country (PC).

-Encouraging the mobility of teachers as well as students between universities in the partner countries -Providing the EU state of the art education in the technological fields that results in more flexibility in learning and practical qualification.

-Enhancing transparency and comparability of the PC educational systems and facilitating the recognition of studies abroad.

-Restructuring the education system in technology to enhance the competitiveness of PC universities within their own countries and in the global market place.

-Focusing the education in technological fields specific for partner countries industries, thus making easier the access to the labour market.

-Fortifying the university-enterprises relationship IV. MasTech WORK PACKAGES 8 work packages have been determined to develop MasTech project. Each work package has been proposed with its deliverables [START_REF]eForm_TUD_tempus_MasTech_2010_en Tempus IV-3rd call for proposals Joint projects[END_REF] that have been programmed within a predetermined time, Table 3. Each work package is put under a leading partner to coordinate the development of its content by all the partners. 

V. MasTech PROGRAMME STRUCTURE

The MasTech structure proposes 4 mains parts, the basics modulus (BM), the specialization modulus (SM), the project and laboratory works (PLW) and a Master thesis (MT). The basics modulus are compulsory and taught in one semester whereas the specialization modulus are divided into 2 parts. Part I is given in the second semester and is compulsory. Part II concerns only the specialization that characterizes every partner in the projects. Table 4 shows the MasTech Structure that indicates the repartition of basic modulus over the 3 teaching semester and the specialization modulus. In the third semester in addition to some basics modulus each partner offers its specialization modulus. It is worth noting that 5 modulus are offered in each semester. The 4th semester is dedicated to the preparation of the thesis. The repartition of the credits allows the mobility of the student easily in any semester. There are 6 specialization modulus offered by each partner as shown in Figure 2. The modulus can be composed of two or more than two subjects closely related one to each other. For each subject, course content has been developed with its syllabus. This is an important step in developing the Master programme in Technology for each university partner according to the specification of accreditation of each country. Then, for each syllabus, course content, work laboratory and project are developed.

FIGURE III. SCHEMATIC STEPS OF THE DEVELOPPEMENT OF MASTECH

The courses are organized into slides in English and checked in order to set then within the website platform [4] that has been developed for this purpose. It is worth noting that there are 36 subjects being developed to be introduced into the web site platform courses. Figure 3 illustrates the different steps for the development of a MasTech Master Programme in Technology.

Figure 4 shows a sampling overview of the project content.

VI. MasTech MAIN RESULTS During the last three years an intensive investigation has been made to reach the main objectives of this project. From the beginning a kick off meeting was the real starter meeting that allowed to sort out the strategy to adopt in conducting the project. Each country partner was represented by at least two persons. Three main sections have been programmed. The first section consisted in introducing the partners and presenting the project by giving a short background on how the project has been mounted, its objectives, the content expressed by the deliverables and the time table over the 3 years. The second section has been accorded to the financial and administrative matters in which the budget, the grant distribution on work packages, the budget categories, the cost reporting the rates and all financial points have been exposed and clarified. Sincere and trustful discussions longed very late to make every thing clear and throw away any misunderstood idea. The third section was devoted to WP1.1 and WP1.2 where each partner has presented the part of work on which he is responsible. It is interesting to remind that WP1.1 consisted in Academic transfer and comparison of PC/EU education" . The next step was therefore to develop the syllabus for each course that have validated after a large discussion to make them coherent, pertinent and reliable as well to avoid any repeated chapters from one course to another. The validation of the syllabus allowed in one hand to present a proposal of the Master programme according to a template for each partner country and in the other hand to develop the courses. As far as the UBMA is concerned a professional Master programme in technology of production engineering (MsTPM) is submitted in February 2013 and accepted for accreditation by the Algerian university national commission end of Jully 2013. The courses are being developed in the form of slides to be set within the MasTech Platform [4]. This Master is supported by all MasTech Tempus partners and 3 main companies in Annaba region. Table 5 shows the 3 organized structure of the Master programme in Technology of production engineering [START_REF] Chaoui | Technologies de Production Mécanique :Un premier master professionnalisant en mécanique à l'Université d'Annaba[END_REF].

At the end of the project, it is important to note that 3 summer schools have been organized in the last semester in the three Maghreb countries on 18 selected students (3 per each university) in order to appreciate and valid the courses.

It is also worth noting that there have been many difficulties encountered during the development of the project. The respect of the time table is very dependant on the availability of the members and the syllabus and courses developers. The procedure of payment of travel and staff cost together student cost was the main problem to solve from the beginning. The contribution of developers in setting the courses within the Mastech platform is fairly sensitive to the their comprehension and some preparation. All MasTech members are very worried about the acquisition of equipment. The procedure is very difficult as it depends on each government administration.

CONCLUSION

MasTech or the flexible modular master in technology allowed developing and implementing a master programme encouraging the mobility of teachers as well as students between Maghreb universities. It is a new modular curriculum for an innovative two-year master programme of excellence in technology reforming the higher education. The Master programme consists in basic and specialty modules. The success of this Master is due to a strong consortium with partners having long experience in TEMPUS cooperation.
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