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Significant Change Parameter 1:Introduction of Philosophy/ethics into Engineering Education at Third Level

The purpose of introducing the subject of philosophy /ethics into engineering courses is to give engineers the critical evaluation skills in relation to their practice of engineering work.

International research has shown that engineers have sufficient capability in the technical skills field but require skills enhancement in three other key skill areas:

-Social skills ( communications, business skills)

- Behavioural Skills

-Critical Reflection skills

A key contribution towards enhancing these skills would be the introduction of philosophy as a subject into engineering courses, particularly by enhancing the skills of Behavioural and Critical Reflection skills. The basic logic for such an introduction of ethics/ philosophy to engineering courses is threefold as it:

A) enables engineers to defend their design/ works in the social and political sphere against criticism

B)enables engineers to make better decisions in relation to design risk , regarding level of safety factors, environmental protection etc.

C) enables a greater appreciation of the historical background of engineering in Europe/ North America and increases historical and self awareness of engineers role in society.

The practical benefits of such an approach will be to:

A)enhance engineers skills in a time of rapid economic and technological changes through globalisation ,development of Information Communication Technology and growing political awareness in western societies regarding environmental and urban design parameters.

B) encourage more school leavers to apply for engineering studies and change the public perception of engineering as a profession for ‘technocrats’.

The Danish Ministry of Education introduced the subject of philosophy /ethics into engineering courses at third level in the last few years to take account of this international research into engineering education.The introduction of such an approach to engineering courses in Ireland will help to realise the goals, as outlined in the Engineers Ireland Report 2006, of increasing the number of engineering and IT graduates from their current levels of 6900 and 2500 respectively ,per annum, up to 15000 and 7000 respectively ,per annum by 2015 in order for Ireland to become a top five knowledge economy( per capita ) by 2015.

As an engineer and stakeholder in this process, I hope to present a paper on this topic to Engineers Ireland , which I will inform your Department about once I am prepared to present this paper.

Regarding obstacles, I would predict that there will be institutional and psychological resistance to such an initiative as engineers would regard it as a marginal concern compared to their key engineering skills requirements.

Significant Change Parameter 2:Introduction of Business Awareness into Engineering Education at Third Level

Related to the Significant Change Parameter 1:Introduction of Philosophy/ethics into Engineering Education at Third Level, is the second parameter of Business and Social Skills enhancement in engineering education.Although the introduction of ethical studies will aid behavioural and critical reflection skills, additional focus needs to target engineers skills in the area of business and social skills.

The solution to this matter of business and social skills:

A)students in engineering should be required to travel to other engineering colleges or institutions in US,UK and Europe to present engineering papers to an audience of engineering, business, political and legal professionals/ students with a view to enhancing their social and business skills

B) students in engineering should be required to attend conferences such as those organised by FIDIC ( International Federation of Consulting Engineers).I attend these conferences myself and they are a wonderful interaction mechanism for meeting with engineers, lawyers and other professional involved in the construction contracts and projects all over the world.

Obstacles would obviously include financial constraints and possible institutional resistance to what might be regarded as costly commitments for little tangible short term benefits.

I would hope to aid this change parameter by possible visits to third level institutions to inform professors and engineering students about the seminars on international contracts and encouraging / arranging international exchanges for paper presentations.

Significant Change Parameter 3:Introduction of Technological Research and Development into Engineering Education at Third Level
The last area which needs enhancement in engineering education at third level is the area of research and development for the enhancement of a knowledge economy in Ireland.This would be aided by a partnership approach between;

-Engineering Academia in Third Level Colleges 

-Science Foundation Ireland

-Business Organisations in R& D field

This is a key focus area for enhancing awareness of engineering students regarding our country’s requirements in the technology innovation field for economic development. I would suggest that an annual seminar be held in either the colleges or Engineers Ireland between the above key stakeholders.

I myself hope to contact Engineers Ireland in the next few months with a view to encouraging this important process.

In summary I have outlined the three key significant changes required in engineering and possibly scientific courses at third level, including firstly the introduction of philosophy into the course material, secondly, encouraging international exchanges of students involving topic paper presentations in front of multi-disciplinary audiences and attendance of international contract seminars, and thirdly encouraging links between Engineering Academia in Third Level Colleges ,Science Foundation Ireland

and Business Organisations in order to increase knowledge awareness of research and development for future economic development.

Obstacles will come in the form of institutional and psychological resistance from engineers and engineering students who may regard such changes as distracting from the key important task of acquiring technical skills.

As a civil engineer and political scientist, and a stakeholder in the enhancement of engineering education, I hope to contribute to this process personally by firstly presenting a paper to Engineers Ireland on the introduction of philosophy/ ethics into engineering education, secondly by encouraging student programs between international colleges through Engineers Ireland and the colleges, and thirdly to work through Engineers Ireland to encourage annual seminars between Colleges, Science Foundation Ireland and Technology Businesses.

It is important to consider engineering education from a historical perspective and consider the relationship between engineers and society. 

Engineering education originated in the Renaissance era in Western Europe when engineers tended to be multi-disciplinary in their approach and practice. Engineering education then became specialised in the context of the Industrial Revolution, with its emphasis on economic efficiency through specialisation, and also through the institutional drive by engineering societies for social acceptance by presenting their role as being that of ‘applied scientist’  in society, which encouraged a positive image for engineers and scientists in the 19th century. The advent of the 20th century and the destructive uses of technological innovation has created a mistrust regarding the engineers role in societies and a self doubt in the engineers profession itself.

This is confirmed by research in Europe which gives engineers a 25% trust rating among the populations of Europe compared to a 71% trust rating for doctors.

Therefore this is a critical reason why philosophical studies is so important in engineering if we are not to witness a declining interest in, and status of, the engineering profession, at precisely the time when Ireland will need more engineers and engineering researchers in order to create a knowledge economy for our social and economic development.Engineers need to return to their roots in order to progress within society for the future, the appreciation of multi-disciplinary skills in engineering education at third level and an ability to operate within a multi-disciplinary environment is required,in addition a clear self understanding of engineers role within society and the ability to defend that role is now more important than ever if our society is to succeed in becoming a knowledge economy.

I will conclude with a quote from Erland Ulrich Jessen, an academic expert on engineering education, in his introduction to Section 1 of the book Philosophy in Engineering:

‘ not all engineers can or should be Renaissance engineers in the narrower sense. But a few of them may be sufficient to set the pace in new directions and to present valuable role models for the community. The will to leave well trodden paths and to restart at a point already thought to be surpassed by the majority may create alternative approaches not yet considered and thereby open additional perspectives and solutions to problems. The concentration on engineering incurs the danger of ignoring many aspects that , in the long run, may decide the value of technical innovation and the direction the development should take. It is not necessary for all students to excel in many areas, but a solid knowledge about aspects outside the proper specialist area and the ability to look at things from an additional angle should be offered to all, making them Renaissance engineers in a wider sense and thus enabling them to redefine and strengthen their role in and for society ’          

