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Engineering Education in CAETS countries

Prof.dr.ir. A. Van Cauwenberghe

CAETS Past-President

Mission of CAETS
a. “to foster effective engineering and technological progress for the benefit of societies of all countries” through:
· The exchange of information e.g. identify the issues of concern (CAETS convocation, Tokyo, 2007)
· Climate change due to human activities

i. Sustainable energy: prepare the exit of the carbon-fuel based era by 

ii. energy saving 

iii. more renewable energy (wind, solar, hydro, biomass)

iv. CCS (carbon capture and storage)

· Nuclear power (3rd and 4th generation nuclear reactors)

· Modification of social infrastructures (more public transportation …)

· Development of Global Climate/Earth/Ocean Observation Systems

· Clean (drinking) water supply

· Promoting R&D and education for engineers:

· Shortage of engineers (except in China, Korea, Russia, …) will hamper the economy

· More female engineering students are needed

· More hands-on experience (exp’l teaching) needed in primary and secondary schools, using e.g. renewable energy as a subject
Conclusions of a recent “INAE-CAETS Conference on International Engineering Education” (Madras, India, March 1-2, 2007) are summarized below.

A memo of the Australian Academy of Technological Sciences and Engineering on “Capacity building and engineering education in Australia” is added as well.

At last a paper by Prof. L. Gelders on “BaMa (Bachelor/Master) in Europe: origin and implementation” submitted to the CAETS Council Meeting in Brussels (June 2006) is discussed.

INAE - IITM - CAETS Conference on International Engineering Education; UT Madras; March l, 2,2007
Conference Report
The International Conference on Engineering Education was organized by the Indian National Academy of Engineering (INAE) jointly with Indian Institute of Technology Madras (IIT-M) under the banner of the Council of Academies of Engineering and Technological Sciences (CAETS) at IIT Madras, during March 1-2, 2007.
The major objectives of the Conference were:
· Exchange of Information on individual National Engineering Education systems of CAETS member Academies
· Compilation of "Fact Files" on the Engineering Systems of Member Academies
· Promotion of interaction between Fellows of CAETS Member Academies
· Sharing of experiences and learning of Best Practices from each other
· Exploring the Potential for bilateral / multilateral collaboration
· Focussing attention on Engineering Education as an important concern of Engineering Academies.
The Conference was attended by Fellows from the following eight CAETS Member Academies: Australia, China, Germany, India, Japan, South Africa, United Kingdom, United States.
Summary of presentations
1. Engineering Education needs to be re-engineered taking into account the emerging trends in the inputs, the output requirements, the environment or ambience, and the strategic goals.
· The new millennium paradigm for Engineering Education is emerging as a multi-disciplinary, multi-media, and multiple - partner enterprise.
2. Some of the major challenges facing Engineering Education for the XXI century are :
· Broad-based UG programs for easy mobility (e.g. interdisciplinary Erasmus exchange program in EU)
· Flexibility to adapt to new and changing technologies
· Dynamic curriculum
3. The UK industry survey revealed that:
· University courses need to provide more experience in applying theoretical understanding to real industrial problems.
· They need to recognise the changing requirements of industry, to attract and maintain the motivation of students.
· Practical application, theoretical understanding, and creativity and innovation are seen as the top priorities for future graduate skills.
4. China has made huge investments in Engineering Education.
· It has a large engineering workforce
· Some of the challenges facing engineering technology in China are:
· High energy consumption in production
· Inadequate investments in R&D
· High dependence on imported technology
· Lack of innovative products
· Some of the emerging trends in engineering education in China are:
· Turning theory into practice
· Promoting inter and cross-disciplinary research
· Intensifying research-based education.
· Emphasis on continuing lifelong education, and
· Internationalisation
5. The recent economic development in India has its roots in the large and rapid expansion of higher technical education, combined with widespread non-formal education in the area of IT.
· On the negative side, the quality of Engineering Education has suffered grievously on account of a severe shortage of faculty as well as Ph.D.s
· Research is non-existent in most of the Engineering Colleges.
6. Industry perspectives for Technical Education in India include the following:
· Engineering Curricula should include considerations of cost, productivity, quality, safety, problem-solving, management, etc.
· Increase in number of postgraduates employed in industry.
· Practical research in tune with industry requirements.
· Upgradation in skills of unemployed and under-employed engineers to make them useful.
7. Europe is a relatively small and densely populated continent with rather limited natural resources.
· It is therefore necessary, in order to maintain global competitiveness, to exploit the only resource that increases while we use it; viz., education and creativity of its people.
· The Bologna Treaties have opened up opportunities for students to study in different universities and different countries, thus providing them international work experience, as well as necessary language skills and cultures.
8. Technology-Enhanced Learning, which exploits the developments in ICT over the past few decades, appears to be the only way to enhance the quality, and increase the reach of engineering education in India.
· The goal is to develop web- and video-based learning resources for UG Science and Engineering courses, in order to enhance the reach and quality of Technical Education in the country cfr. MIT open courses, free available on the web.
· It is intended to launch a Virtual University in the near future.
9. The role of higher technical education is assuming an increasing role and significance in the emerging Knowledge Economy.
· Meaningful collaborations with international institutions involve: study abroad programs, academic exchanges, internships abroad, university partnerships, re-modelled curricula including foreign languages and cultures (cfr. Erasmus exchange program in EU).
10. The lack of sufficient numbers of engineers trained in South Africa is a potential limiting factor in the technological development of the country.
· Increasing the number of engineering graduates is, however, not a simple matter, given the history of the country, and the poor base in science and maths teaching at school level.
· The University of Pretoria has put in place initiatives to overcome these problems: Open University courses.
11. Engineering supports the sustainable development of Society.
· Prevention of injury, accidents and disasters caused by technology, as well as prevention of destruction of a social order by technology, are important social subjects for "technology-oriented global society" in the XXI century.
· Key issues in this regard include: Engineering Ethics, Cultural analysis of Code of Engineering Ethics, international collaboration for solving problems for our sustainable future, etc.
· "Autonomy" is the basis of the US model of Code of Ethics, while "harmony" is the basis for the Japanese model.
12. Unwise and unethical application of S&T can lead to several adverse impacts.
· Engineering Education, in addition to imparting technical knowledge and skills, must educate engineers on their ethical responsibilities.
· Professional societies across the world should endeavour to develop an internationally accepted code of ethics for engineers, for incorporating in the Engineering Curricula.
