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Prelude
On the eve of the present century, there is an unprecedented 
demand for and a great diversification in higher education, as well 
as an increased awareness of its vital importance for socio-cultural 
and economic development, and future prospects, for which the 
younger generations will need to be equipped with new skills, 
knowledge and ideals. Everywhere higher education is faced with 
great challenges and difficulties related to financing, accessional 
equity pertaining to course of studies, staff development, skills-
based training, enhancement and preservation of quality in teaching, 
research and services, relevance of programmes, employability 
of graduates, establishment of efficient co-operation agreements 
and equitable access to the benefits of international co-operation. 
At the same time, higher education is facing challenges by new 
opportunities relating to technologies facilitating the ways in 
which knowledge can be produced, managed, disseminated, 
accessed and controlled. 
Owing to the scope and pace of change, society has become 
increasingly knowledge-based so that higher learning and research 
now act as essential components of cultural, socio-economic 
and environmentally sustainable development of individuals, 
communities and nations. Higher education itself is confronted 
therefore with formidable challenges and must proceed to the 
most radical change and renewal it has ever been required. As a 
very important part of the same, engineering education too has 
been undergoing through a significant changes which further 
needs a little more careful attention to make it compatible with 
the contemporary international trends.

I. Engineering Education: The Trend
We have already witnessed the increasing breadth of engineering 
as it applies to addressing the world’s challenges in environment, 
energy, health care, information, poverty alleviation and many more 
in other areas.  That breadth is apparent across many dimensional  
- time zones, cultures, length scales, disciplines within engineering 
and even not traditionally considered to be part of engineering. 
Changes we noticed from the long past is in an astounding pace :  
from slide rules to calculators to PCs to wireless laptops. By the 
way we may recall here the sayings of Gerard O’Neil (1981) of 
Princeton while commenting on the study of prediction of future  
- “We always underestimate the rate of technological change and 
over-estimate the rate of social change”.
During the 1990s, lifelong learning and new competencies such 
as project management were identified as new requirements for 
higher education. During the same period, employability was 
on the agenda-the graduates and universities had to be more 
directed towards the labour market, and increased co-operation 
with industry was emphasized. Recently a triple helix approach 
has formed the strategy for innovation based on close collaboration 
among government, businesses and higher education. 
Increasingly these challenges will not alone be solved by 
engineers but working collaboratively with others. As a rationale 
to collaboration the statement of Henry Ford may be highlighted 
: “Coming together is a beginning; keeping together is progress; 
working together is success”.
Further it is the fact that Globalization is not now mere a Choice, 
but a Reality. And as the engineering workforce are believed to be 

the key contributors to society they must be capable to compete 
in world markets in the so-called knowledge age. Hence the 
present century engineers can not depend on geography, natural 
resources, cheap labour, or military might. We can only thrive on 
brain powers, organization and innovation. Even agriculture as is 
going through revolution, also depend on information technology 
and biotechnology that is again on brainpower and innovation. 
Thus there is a need for new engineering competences within green 
innovation. Innovation is not based on individual knowledge, 
but on collaborative knowledge and based on global knowledge 
sharing and networks. And in the changing circumstances of 
increasingly  ill-defined and complex nature, knowledge is 
progressively becoming complex, interdisciplinary, uncertain 
and collaborative.
As we think about the challenges ahead, it is therefore, important 
to remember that the would-be engineers need be driven by 
passion, curiosity, engagement and obviously dreams. Although 
the academics can not exactly know what they should be taught , 
the faculty can definitely focus on the environment in which the 
students learn and the forces, ideas, inspirations and empowering 
situations to which they are exposed. To sum up in the long run, 
making universities, engineering colleges exciting, demanding and 
empowering milieus is more important than specifying curricular 
details. 

II. To Succeed, We Must Do Two Things
Discover new scientific knowledge and technological potential • 
through research, and
Drive high-end, sophisticated technology faster and better • 
than already existing.

These drives must be continuous and be supportive to most 
sophisticated industries – those are having obvious global flows. 
These mega-shifts will occur faster and faster and pose enormous 
challenge to the  would-be engineering workforce for both of the 
frontiers : (i) those deal with smaller and smaller spacial scales 
and faster and faster time scales; the world of so-called bio-/
nano-/info; within which faculty and students compel to work 
across traditional disciplinary boundaries, and (ii)the frontier those 
have to do with larger and larger systems of great complexity and 
generally of great importance to society ; that addresses most 
daunting challenges to the future of the world. If we do our jobs 
right, these challenges will also resonate within our students.
It is therefore suggested that engineering students of the days 
ahead must :

Have an understanding of what engineers actually do• 
Write and communicate well with a fair degree of • 
communicative skills 
Appreciate and draw on the richness of global diversity• 
Have clear sensibility  about ethics and social • 
responsibility
Be adept at product development and high quality • 
manufacturing
Know how to merge the physical, life and information sciences • 
working at the micro and macro scales, and
Know how to conceive, design, implement  and operate • 
(CDIO) engineering systems of great complexity. 

They must also work within a framework of sustainable 
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development, be creative and innovative, understand business 
and organizations and be prepared to live and work as  global 
citizens.

III. Teaching and Learning
But what about teaching and learning  -  a tall order indeed. 
Learning, now is not only knowledge acquisition or participation 
in a social community, it is also about knowledge creation. To 
look at learning as a creation process provides a new way of 
thinking about the genesis of new knowledge as well as providing 
an approach for examining learning in terms of creating social 
structures and collaborative processes that support knowledge 
advancement and innovation.
Given the scenario, these may appear impossible. Yet we should 
keep our sight high. And then how can we accomplish the job to 
be done? To this end,  two parts are there, namely

What  has stayed constant• 
what needs to be changed?• 

One part, the traditional that remaining constant is - need for 
a sound basis in science, engineering principles and analytical 
capabilities – the area, now a days is dearly coined as engineering 
sciences. And a masterfully conceived, well delivered lectures still 
have no other alternatives to  wonderful teaching and learning 
experiences as was proclaimed by Booker T Washington long 
back  ” I am convinced that there is no education one can get 
from books and costly apparatus that is equal to that which can 
be gotten from contact with great men and women”. 
Studio teaching, team projects, open-ended problem solving, 
experimental learning, engagement in research and the philosophy 
of CDIO should be the integral elements of engineering 
education.
There is now information technology. The Internet, World Wide 
Web (www) and computers make havoc in teaching-learning, 
information in- and out-ward flow and so on and hence provide 
almost all the requirements like iLab (allows to run experiments 
via Web), Open Course Wares, etc. Through which it is expected 
to create a global meta-university, a transcendent, accessible, 
empowering, dynamic, communally constructed framework of 
Web-based open materials and platforms on which much of higher 
education worldwide can either be constructed or enhanced. 
And the global challenge in engineering technology and innovation 
leadership is cultural. Currently the faculty are experts who 
provide information in a compartmentalized curriculum. Perhaps 
the future shape of engineering education will require them to 
embrace activities as mentors and facilitators in an environment 
where engineering judgement and the synthesis of knowledge 
are at the centre of the learning process remains to be seen. It is 
therefore, the need of the  hour to the faculty of tomorrow is, “to 
move from the sage on the stage to guide on the side” (Murray 
Gell-Mann).
As a whole the delivery system of the future need to emphasize 
upon fundamentals at the undergraduate level, provide for an 
increased breadth of knowledge, focused on the learner, address 
life-long learning needs and provide to a great an extent as possible 
cross cultural experiences. Ready-to-use-skills has to remain 
definitely as a must for the future engineering workforce as it 
was traditionally; in addition education of a generic nature would 
be much more  a preferred component for the future generation.

IV. Conclusion
It is thus an established fact that from the requirements of 
globalization, we are now approaching to the next generation 

i.e., third generation of PBL (Problem-Based and Project-Based 
Learning) based on global collaboration among countries and 
changes in higher education in emerging economies. The third 
generation of PBL is therefore based on close cooperation between 
higher education and the region it is located in, the use of new 
ICT tools, international and inter-cultural collaboration, and the 
use of new business models. 
And quite arguably we may come to a conclusion regarding 
engineering education of the present century  as to making 
universities and engineering schools exciting, creative, 
adventurous, rigorous, demanding and empowering milieus is 
more important than specifying curricular details. And hence 
there is much scope to believe that the humanities, arts and 
social sciences in addition to value education are the essentials 
to the creative, explorative, open-ended environment and spirit 
necessary to educate the engineers of the ongoing century. And the 
engineering educators, therefore must tap into students’ passion, 
curiosity, engagement and dreams.
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