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ABSTRACT





Espoo-Vantaa Institute of Technology has offered international BEng degree programs since 1992. The purpose is to educate engineers capable of international operations and having a good knowledge of foreign languages and cultures. The programs, Computer Engineering and Digital Information Provision, provide international orientation through various means. The language of instruction is English, there is a number of foreign students in the classes, modern learning methods are used, some courses are provided in collaboration with partner institutions abroad via computer networks, and students are encouraged to study one term abroad in one of EVITech's partner institutions. EVITech’s staff and students participate in inter-national projects. Staff exchange programs with several foreign institutions are going on. The Computer Engineering program is implemented in the traditional way while the Digital Information Provision program is implemented as a pilot project using network based project learning. 
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1. INTRODUCTION





The Finnish industry is highly dependent on international operations. To support its activities many educational institutions in Finland participate in international co-operation projects and give instruction in English. Espoo-Vantaa Institute of Technology co-operates with 50 educational or research institutions in 20 countries. Most of the partners are located in Europe but projects to increase EVITech’s co-operation with Asian institutions are presently going on. The co-operation includes student and trainee exchange, staff exchange, research projects and development of curricula. EVITech co-ordinates and participates in several EU schemes, such as Socrates, Leonardo, Tempus, Framework 4 and IMPACT. A co-operation  project with the Chinese Ministry of Education has been started recently. It will annually choose 15 top-class students for EVITech’s international programs.





The international BEng programs at EVITech were started in 1992 in Computer Engineering and in 1997 in Digital Information Provision. The main reason for establishing the programs was to educate engineers to be capable of international operations and to have a good knowledge of foreign languages and cultures to assist both Finnish and international companies having major activities in Finland. Another goal was to improve the educational atmosphere and the quality of instruction at EVITech by new groups of students and modern learning methods. 





The international programs are an essential part of the internationalisation process of EVITech. They provide international orientation through various means. The language of instruction is English, there is a number of foreign students in the classes, some courses are provided in collaboration with partner institutions abroad via computer networks, and students are encouraged to study one term abroad in one of EVITech's partner institutions. The programs create improved opportunities for student and staff exchange and research co-operation, because they establish a natural English speaking working environment for both visiting students and staff. They also act as a basis for development of joint international programs both at undergraduate and graduate levels. 





2. OBJECTIVES OF THE PROGRAMS





2.1.    Computer Engineering





The main educational goal of the Computer Engineering program is to prepare students for engineering careers in information technology, software, electronics, computer, data communication, and automation industry. The jobs range from systems, hardware and software design to consulting, product support, and marketing. The program will provide a solid basis for understanding both hardware and software aspects of computer systems design and use. The emphasis is on data communication and measurement applications based on embedded microcomputer systems and real-time software. To support that aim general information technology skills are also provided.





Telecommunications and medical electronics industries that employ most of our computer engineering graduates are global in their operations. Thus there is a good fit between the needs of  these industries and the objectives of the international Computer Engineering program.





2.2.    Digital Information Provision





Digital information provision is a new field of technology that is emerging from the convergence of digital technologies, i.e. computing, data communication and multimedia information processing. Digital media technology enables the development of new communication and publishing systems, creates new applications and markets. Along with digitalisation the traditional communication and publishing industries are reshaping their operations and forming international networks. In this new industry there is a growing need for professionals with engineering education combined with expertise in product design, production processes and marketing. The key areas of the program are multimedia technology, Internet technology, electronic documentation and publishing and multimedia production and design.





Digital information provision professionals will work with products and services for news, information, education, entertainment and advertising. Typically they will have a career in multimedia companies, software houses, electronic documentation and publishing companies, interactive TV and video producers, telecommunication service providers, and open and distance learning institutions. Increasing use of communications in all types of industry, and in the service, health care, education and the household sectors will open further employment opportunities. The typical tasks include production management, product design and development, product support, consulting, and marketing. The studies will also encourage entrepreneurship.





2.3.    Nontechnical skills





Traditionally the primary objectives of an engineering program have been focused on learning the basic subjects, such as mathematics and physics, and mastering the engineering analysis and design subjects. However, the working environment is changing rapidly, the systems to be designed are becoming increasingly complex and organisations increasingly use information technology and have international operations. Thus engineering education needs to be augmented by collaborative and international approaches and by learning in real working environments. Skills expected by the industry include critical thinking, skills to learn, skills to adapt to new situations, communication skills, ability to work in teams, a sense of responsibility, decision making, sense of initiative, creativity, and customer orientation. These requirements that are necessities in today's competitive industry, are an integral part of EVITech’s inter-national programs. 





To achieve these qualities students participate in various projects, many of which aim at the development of their own learning environment and provide a real context for team work and interdisciplinary problem solving. An example of this approach is the extensive student involvement in developing computer based learning methods at the institute, and together with our international partner institutions.





One way to achieve these goals is to redesign the curriculum to include new contents and new learning methods. The Digital Information Provision program is EVITech’s pilot project where these new ideas are experimented.





3. STRUCTURE OF THE PROGRAMS





The studies at EVITech have been divided into modules and the modules into units. The units are entities the students have to pass separately. The extent of a unit is measured in credit units. Each credit unit is defined to be equal to 40 hours of a student's work. The total extent of a program is 160 credit units. Basically 80 credit units of studies during the first and the second year are compulsory in each program. The professional studies during the third and fourth year are optional.





Industrial placement and the individual final year project are important parts of every program at EVITech. Industrial placement required for the completion of a BEng program takes 12 months. In the Computer Engineering and Digital Information Provision programs part of it is done supervised during the autumn and spring term of the third year of studies, respectively. The rest can be carried out during summer breaks. The individual engineering project is undertaken during the last year of studies. It is an extensive design, research or development work. Usually the topic of the project is provided by the industry.





3.1.    Computer Engineering





The basic structure of the Computer Engineering program is shown in Fig. 1. The units of the program are organised into basic studies, core units in computer engineering, professional studies, and elective studies. The units in the basic studies and in the core units that provide the necessary theoretical basis are compulsory and common to all the students of the program. 
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    Figure 1. The structure of the Computer Engineering program





The basic studies include languages and communication, mathematics, physics, computing, chemistry and environment, and business studies. The core units include mathematics, technical documentation, programming, circuits and signals, electronics, digital circuits, microprocessors, communication networks and automation technology. 





One of the professional modules, Information Technology, basic module, is compulsory. It contains electronics, computer architecture, local area networks, embedded systems programming, and digital signal processing. The units in the other modules of professional studies are either compulsory or optional. The professional studies have been implemented as four majors. Each major consists of two professional modules. The majors and their modules are the following: 


      *	Computer Engineering major: Computer Engineering, basic and advanced modules


      *	Data Communication major: Data Communication, basic and advanced modules


      *	Software Engineering major: Software Engineering module and Real-Time and


Embedded Systems module


      *	Information Technology major: Information Technology, basic and advanced 


modules





The other modules can be chosen freely from the professional modules of the program and from two extra modules, Production Economics and Technology Business in Europe.





The Computer Engineering program is implemented in the traditional way using lectures, tutorials, projects, laboratory exercises and self-directed studies as means of instruction. The number of projects is gradually increased based on the experiences obtained from the Digital Information Provision program.





3.2.    Digital Information Provision





In the design of the Digital Information Provision program traditional teaching methods were considered to be inappropriate for achieving interpersonal skills strongly demanded by the industry. The main objectives for the pedagogical design were defined as follows: 50 percent project organised learning, learner-centred teaching methods, distance learning over telematic networks, and industry involvement through integration of learning and work.





The major part of studies in the Digital Information Provision program is implemented as network based project learning. This method provides opportunities for deeper learning, motivating learning setting, personal skills needed in a modern working environment, and a basis for life-long learning. The learning projects are organised in close collaboration with companies, thus removing the boundaries between the working and studying environments. Further practical experience will be acquired through the industrial placement period.





The use on telematic networks will have a central role in the learning environment for students. Some distance courses will be jointly provided with the international partner institutions via computer networks. Opportunities for international mobility will be provided in two forms: first, virtual mobility provided by multi-institutional distance courses; second, by providing opportunities to study abroad in one of EVITech’s partner institutions through exchange programs.





The network based project organised learning method requires profound restructuring of the curriculum (contents, project organisation, integration of subjects, logic of work process, logic of learning process), pedagogy (from teaching to learning; collaborative learning, exploratory learning, and learning by doing), facilities (project rooms, private workplace, computers), resourcing (teacher time, salaries, equipment, facilities), and assessment (in-course, self assessment).





A key question in project based learning is horizontal and vertical integration of subjects. Horizontal integration means integration of subjects studied simultaneously. Vertical integration means integration from basic studies to professional studies.


 


Vertical integration is included in the curriculum in such a way that the students gradually change from novices to professionals in central professional subjects. In project based learning this integration can be implemented so that both younger and older students participate in projects in different roles.





The horizontal integration of courses has been implemented by organising each term around a professional theme as indicated in Fig. 2. 
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Figure 2. Themes of the Digital Information Provision program.





The terms have a common structure including three types of courses:


General courses which are independent units that provide fundamental knowledge required in the discipline.


Project courses that provide the theoretical and professional knowledge related to the theme of the term.


Term project which integrates the knowledge provided in the project courses and develops the practical skills related in applying that knowledge. The term projects are carried out by students in teams.





The distribution of credit units across different types of studies is presented in Fig. 3. The topics covered in the studies are similar to those of a traditional program, they are only learned in a different way.
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    Figure 3. Different types of studies in the Digital Information Provision program





3.3.    Continuous Program Development 





The developments in technology and business are extremely fast and difficult to predict. The BEng program teams at EVITech  follow the developments closely and try to adapt the programs accordingly. To assist this process the programs have established Industrial Relationship Boards, where the major companies in the field are represented. Therefore, it is likely that some changes will take place in the curricula during the four years that the programs take to pass. This is easily done through the elective studies which can be changed very flexibly. It is also of major importance that the graduates have the knowledge and skills to follow the development of the field and continuously learn to use and adapt to emerging technologies.





4. STUDENTS





The annual enrolment of both programs is about 35 to 40 students, about 10 to 20 of them being foreigners. Most of the foreign students come from various countries in Europe, Africa and Asia. 





The total number of applicants in the Computer Engineering program was at the beginning about 150. After a couple of years there was a decrease to about 100, but then it started to increase and was 230 in 1998. The main reason of the decrease was the foreign applicants staying in Finland whose number was quite large in the beginning. The corresponding numbers in the Digital Information Provision program in 1997 and in 1998 were 80 and 150, respectively. The percentage of non-Finnish speaking applicants has recently been about 30 percent.





At the start-up phase of the Computer Engineering program, when it was not widely known and advertised outside Finland, most of the foreign students that applied had already been staying in Finland for several years and were thus already integrated into Finnish society. In the later years we have got more foreign students to come to study in Finland and they have enriched the international atmosphere of EVITech. Also, our international partner institutions play an important role by enabling exchange of students, usually for one or two terms.





5. STAFF





The lecturers of the international programs include staff members of EVITech, exchange lecturers from EVITech’s foreign partner institutions and foreign part-time lecturers working in Finland. During the recent years we have had one lecturer from the USA and one from Canada both staying a full academic year. In addition to this several foreign lecturers have stayed for a period of some weeks or months. To strengthen the staff the position of a full-time principal lecturer in Computer Engineering was established in 1993. The first two holders of this position had their origins in Tanzania and Russia. Recently a several year contract has been made with an American-Chinese lecturer. Most of the Finnish staff members have considerable international experience either from  having degrees from a foreign university or having worked longer periods of time abroad in research, business, or international organisations. Some of them have participated in the short-term staff exchange programs between EVITech and its British partner universities, including short courses on lecturing in English.





When establishing the international degree programs EVITech has also committed in making all the basic services available in English. The central role of language learning (especially English) in the Finnish educational system already guarantees that laboratory and administrative personnel can manage with the English language. To further improve the language skills and increase the commitment and motivation of personnel weekly language classes in English and other foreign languages are organised.





6. EXPERIENCES





Both Computer Engineering and Digital Information Provision programs have counterparts at EVITech where the language of instruction is Finnish and the implementation of curriculum is traditional. Thus the two versions of the Computer Engineering program differ in terms of instruction language and background of students. An extra difference between the two versions of the Digital Information Provision program is the implementation of the curriculum. These Finnish counterparts of the programs can be utilised when analysing the effects of international and learning method aspects.





6.1.    Computer Engineering Program 





The experiences of the international Computer Engineering program have mainly been positive. Most of the groups  have been more active, more willing to learn and more critical in a positive way than a typical group of Finnish students. This is at least partly due to the cultural background of the foreign students and due to the fact that some of them have earlier been studying in universities. Some of the foreign students, however, have experienced a cultural shock that has greatly affected their studies.





The willingness to participate in international activities has been greater in these groups so that a remarkable number of students has attended the exchange programs and international industrial placement. After BEng graduation some of the students have attained their Master’s degree abroad. A remarkable number of students have obtained an international career opportunity in the international tele-communication and information technology companies.





The background of the students clearly affects the results. In theoretical studies (mathematics, physics, circuit theory) some of the foreign students obtained better grades than the Finnish ones. In subjects where the students had to use computers or laboratory equipment (programming, electronics, digital circuits) the Finnish students obtained better grades. The main reason for this difference is most probably the larger number of computers in Finnish homes, and their use both in primary and secondary education. The foreign students, however, seem to take a stronger initiative to learn to master the ‘difficult’ subjects.





The program has had a positive influence on the whole institute. The students of the Finnish programs feel also that their status has been improved due to the international atmosphere. The attitude of the students and staff has changed in a positive way. They are very active in international activities. The students are very eager to participate in exchange programs. The staff is motivated and willing to do the extra work that is required when teaching in English and organising and maintaining international co-operation links and activities. 





6.2.    Digital Information Provision Program 





In the following we represent some first experiences based on the first year of the program implementation. The second academic year has started in a much better way than the first one because organisation of the project based learning and the curriculum were redesigned based on the first year experiences. 





An almost unanimous opinion of both the teachers and the students is that projects are a highly motivating way of learning. There are, however, problems in organising a project group and in working in one because for the students projects are a totally new way of learning. The first challenging task is to teach the students the new learning methods.





At the very beginning the students were enthusiastic about self-directed learning but after a while they needed support and guidance. Self-directed learning is difficult because organising studies and analysing learning are demanding tasks. The students find it hard to organise the use of their time. For some of them independent acquisition of knowledge is not easy.





There are shortcomings in the basic learning skills of most students who enrol directly from upper secondary schools. They have difficulties in making notes and writing documents such as project plans, reports and learning logs. Tutor-type teaching does not work at the very beginning because the students do not know the techniques of self-directed learning.  They are also unable to adopt and apply conceptual knowledge. The expectations of the lecturers, concerning the success of self-directed learning, were much too positive. 





Project organised teaching and learning seem to require a lot of careful planning. The lecturers have been too optimistic. There have been too many things to learn and too little time for that. The amount of tutorial hours should be larger so that the lecturers could support the student project groups substantially during the first months of their studies. The co-operation of teachers should be increased to co-ordinate the amount of the students’ work, to integrate the subjects and to generate a common language for the teachers. 





A study guide, which describes the project process to be applied and the requirements for the documents to be produced, was developed before the studies started. A much more time-consuming task is to develop learning materials needed if all learning is self-directed. This has not been done since all students are on campus and lectures are feasible. 





The existing facilities of the institute have been designed for traditional classroom teaching and are not suitable for project work. One classroom has been re-organised to provide a working space with computer for each project group.





The assessment of project based learning can be a very time consuming effort for the teacher, especially if individual marks on the project work are given. The use of learning logs and portfolios have been experimented and they have proved to be quite laborious for the teachers. On the other hand, they provide an excellent way to monitor the individual progress of each student.





7. CONCLUSIONS





International companies in Finland use English as their official language of operation and documentation and a remarkable portion of their activities is international by nature. So the international BEng programs provide their graduates with vital skills and initiative for working in such an environment, thus ensuring attractive career opportunities for good graduates in the developing international business. Several graduates from these programs have experienced this. In addition to that the international programs have proved to be good means of improving the quality of education at EVITech. They have promoted the international atmosphere and increased the willingness of students and the staff to participate in inter-national activities. Also, they provide a vital basis for student and staff exchange, and other modes of international co-operation.





The short experience on the project based learning implemented in the Digital Information Provision program indicates that the method develops well the nontechnical skills such as communication skills, ability to work in teams, sense of initiative, creativity, and responsibility. But at the beginning of the studies the development of these skills need to be supported.





Nevertheless, some fundamental questions have also risen. What is a project? What is a good project? How should you integrate different subjects? How should the teacher interact in the work of the project group? Where is the borderline between supporting the students and solving the problem for them? How can one assess project based learning?





Although project based learning has been widely used in several universities and a lot has been written about it, it is difficult to obtain answers to your specific questions in literature. The reason might be that it is very difficult to describe all aspects of the technical details of applying project based learning in a written form. Our opinion is that the only way to use project based learning is to develop your own approaches and continuously develop them.





Finally, the management and monitoring of project based learning has proved to be a complex and time-consuming task. The development of a Web based learning environment for project based learning has been organised as a project that is funded by the EU Leonardo da Vinci program. The project is aiming at an environment that is not simply a mechanism to distribute information and learning materials to the learners but a complex system where learning activities requiring interaction and collaboration are performed. It will also include components for learning assessment, monitoring and management.





