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SEAMLESS ENGINEERING:
A FUTURISTIC PERSPECTIVE

Combating Employability and Unemployment Challenges in Engineering

Profession by Harnessing Seamless Engineering Curriculum

Sanna Ratnavel

Large-Scale Systems Expert,
CEO, Sceba Consultancy Services &
Director, Global Systems

“There is no school equal to a decent home and no teacher, is equal to honest virtuous
parents. It is gross superstition to suppose, that knowledge can be obtained, only by going to
schools and colleges. The world produced brilliant students before schools and colleges
came into being. There is nothing so ennobling or lasting, as self study. Schools and
colleges, make most of us mere receptacles for holding the superfluities of knowledge,
where wheat is left out and mere husk is taken in.” -MAHATMA GANDHI

ngineering education, throughages
= has evolved, based on the preva-
e €Nt SOCIO- €CONOMIC-CUlturalcon-
ditions. As a system, engineering educa-
tion was viewed as a course of learning to
benefit oneself, the society around and
the nationatlarge. ltwasalso, inthis man-
ner, to consolidate the inherited wealth of
knowledge and generate further knowl-
edge, thatwillbenefitthe mankind.

The basic purpose of engineering edu-
cation, besides being the storehouse of
knowledge, is to cultivate people towards
building a better society, establishing an
enriched social system through the lear-
nedknowledge.

Tillabout the 18th Century, engineer-
ing education was directly or indirectly
dependent, more on the religious estab-
lishments than on pure scientific pursuit.
However, when commercialization of
knowledge began, sometime around the
1960s, discoveries grew rapidly, influenc-
ing both, the established religions systems
andthe socio-techno-economic system.

Rapid growth of engineering educa-
tion resulted in classification of knowledge
and specializations. Commercial exploi-
tation of engineering education grew, and
asaninevitable result, the link with the reli-
gious establishmentsgradually severed.

Education in engineering became a
competitive tool, by which, individuals

could be accepted or rejected, based on
the evaluation of their performance. Such
anuncontrolled growth of education, threw
to the winds, the original intended pur-
pose of ‘Creating a Complete Engineer’
and resulted in ‘Creating a Competitive
Society’, where engineering education be-
came a tool of 'Earning’ rather than
‘Learning’.

The paradigm shift, in engineering
education is not unexpected altogether.
Scientific and technological advance-
ments created schisms in the socio-cul-
tural patterns of every society, upsetting
and uprooting many inherited traditional
values and economic systems. Transport
and digital communication grew, shrink-
ingtheworldtoaglobalvillage.

Environment deteriorated, the hor-
rors of modern warfare, worldwide envi-
ronmental spoliation interference with
life supporting ecological systems, pro-
gressive resource depletion, wide spread
poverty hunger, prevalence of hazardous
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substances, stress related deceases, the
detrimental climate change allareinter-
connected components of what we might
call, the one world macro problem. They
are the consequences of a mind-set and
the behaviours and institution associated
with it, which brought great benefits in the
past, but now, creates problems faster
thanitsolves them.

Today, education has become synon-
ymous with earning qualifications. This
perceptionis not correctand has resulted
in people placing a premium on rote-
education. Engineering education, isa pro-
cess of enriching oneself and realizing
one's potentials.

However, the present system has
been perpetuating unfair competition
among engineering students, through a
system of elimination process. All educa-
tion, whether vocational or professional,
must be available to all. It would be gross
failure, if the system does not permit
interested student to follow a certain course
of education, merely because, s/he was
not up to an arbitrary standard or was not
able to afford an expensive program of
study. ‘Any Education for Anyone'is notan
impractical concept. We must encourage
seamless non-conformal education in
engineering and technology, to combat
the employable syndrome. Anyone can do
anycourse.



Engineering education must benefit
the society ultimately and must not ham-
per progress on an account of the exami-
nation system. Education, isnotthe exam-
ination system. Ithas abroader concept. It
projects information into the future, app-
lies and experience the knowledge, cre-
ates and elaborate concept nest and cre-
ate specific solution foreach problem.

The evolving IT - Information Tech-
nology is a seamless engineering disci-
pline. It has brought many changes and
universalized education. While, the’ me-
dium may not be a message’, it is chang-
ing the traditional concepts of classroom
technology. Indeed, cellular technology
has made it possible for us to communi-
cate overwireless media. Web communi-
cation facilities have worked wonders in
speeding long distance communication.
And with laptops, What's App, Facebook
networkingand servers has revolutionized,
for sending and receiving documents,
over satellite mobiles making the digital
environmentarealityinthismodernera.

If we look at how the IT is actually
being used in the service of all domains
including education, it is not surprising, to
find that it turns out to play a traditional
role. Itis, either viewed as a matter of iso-
lated subject mastery or as a means of
augmenting and enhancing the material
to be learned. The institutes and parents
often consider IT, a waste of time, money
and human potential seems to be not
healthy, when the student attempts their
skills, in playing online games. Like, any
acquired knowledge is not exercised, it
atrophies. People need freedom and flex-
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ibility of study, rather than a fixed system.
De-franchising seamless engineering edu-
cation, is the need of the hour and more
relevantinthe developing countries.

Now, if we explore the basics of engi-
neeringeducation, howtheyare being sati-
ated by the present system, what are the
reasons for maladies, impact of IT, how [T
may be used to solve some of the prob-
lems, like what if the teacher had the abil -
itytodesignseamless course foreachindi-
vidual student in the classroom, based on
the industry needs? However, it is a pure
fantasy for a ‘paperink’ teacher and to
respond to the changing needs. Skills of
students, at professional level, have to be
understood for better seamless technical
educationsystem.
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Learning, is a process of extending
the capability of meaning, fully related to
what is being experienced. As such, itis a
never-ending process, represented by
the continuum of living and learning, that
develops the individual human potential,
from the beginning to the end. The best
learning takes place, when a learner is
immersed in an environment, which s/he
wants to learn. The learning relationship
must be organized and made available,
according to relationship with meaning-
need of the learner, rather than, the
structured conveniences of the subject
material ormediating technology.

The purpose of education, can only be
a vague proposition in the changing con-
text. However, beyond fostering the skills
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of learning 'howto learn’, it must generate
the attributes necessary for personal
development. It should engage in activi-
ties, that will boost the self-esteem and
self-control. Education, makes a person
to understand the inter-relations bet-
ween himand the environment ofthe tech-
nological society. We must see knowl-
edge and skills as the means, through
which, we exercise and extend the range
of our capacitiesforlearning.

The modern system of classroom
teaching, is the best way to ensure the
transfer of information from the notes of
teacher to the notes of students, without
touching the minds of the students. This
kind of practice, clearlyindicatestheinad-
equacy of our present educational sys-
tem, for cultivating the human potential.
We have to learn to think ina new way, as
our fixed-time old syllabus and classroom
technology, has not reaped the objectives
ofthe engineering education.

Time has come to revamp the cogni-
tive map of engineering education, so
that, itwillbe compatible with future stage
of techno-social evolution. Learning envi-
ronment comes under many headings.
Institute or university environment is the
traditional one in all levels, both in techni-
cal and non-technical education system,
atpresent. However, future ways of learn-
ingare changinginto 'virtuallearning envi-
ronment” and ‘stay-at-home interactive
hypermedia’. It engages the person to
learn seamless engineering as a disci-
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pline, at any age and any time with atten-
tion, imagination, innovation and sensa-
tion of being relatively in the context of
industryneeds, as possible. While, the stu-
dents involve in developing seamless
skills as per the subject matters in ideal
environment, willbringthe ‘real reality’.

Whetheryou like it or not, the change
will penetrate our bedrooms, as the
change is permanent. In orderto confront
the market's demand, from time-to-time,
engineers need multiple skills and quick
learning and re-learning abilities. All this
is happening, because economies are
changing dramatically due to technology
and job demands, are changing faster
than everbefore.

Unless, there is a greater measure of
flexibility and autonomy in the learning
process, the learner-centered learning
will be futile. There are many good prac-
tices that exists in learning, as advocated
by Washington Accord, based on the
experiment of ABET Accreditation Board
of Engineeringand Technology.

Unfortunately, the concept was mis-
understood by ourinstitutesand following
unwanted attributes, like narrowness
subject specific learning tends to be nar-
row and of restricted utility resulting in
aimless, ineffective, inefficient learning.
And shallowness with trivial and unac-
ceptable outcomes, in any situation, lack
inspiration in the absence of harnessing
motivation. An impersonal approach is
impossible, without genuinely individual-
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izedtreatmentof learners.

World views are dramatically chang-
ing very fast. There are several ideas,
which will radically alter the world in the
next few years. They are becoming widely
accepted, as the basis for the jobs in the
cyberneticworld. We know, thetimeisrun-
ning out and there are cultural lags. The
poorly educated engineers are some-
times among the world’s largest pollut-
ers, what is known as the 'structural dis-
continuities’. We are already experiencing
inflation because of lack of returns on our
investment in the name of infrastruc-
tures. The future seemsto be increasingly
complicated, and employees will need to
manage, communicate and anticipate
this continual sense of change verywell.

Employees in the future, will need a
strong sense of inquiry and collaboration.
As technology plays an increasingly
important part of ourlives, we have to
know how to use this, to stay connected
with people and not just data to be suc-
cessful. What course topics must we add
to our curriculum to stay afresh? What
courseswould the business units/emplo-
yees need to stay competitive beyond the
basics?

Institutes and university education
has to move towards more flexible seam-
less education to satiate the needs of the
job market. This means, curricula should
be constantly under review as ITs/lIMs.
Institute and industry’s participation
through professional bodies should play
animportantroleintheircreation. Ifanew
technology is forecasted in the future, a
course should be immediately offered by
institutes and universities. When some
technology disappears, courses relating
tothem should be scraped.

Control and authority (previously, the
traditional managerial mindsets) are giv-
ingway toa new form of trust. Today, trust
is not always built on a face-to-face basis.
Posibilities for remote working, virtual
and remote communication are blurring
the geographical boundaries to give rise
to a new form of trust building. This in-
volves integrity, responsibility and res-
pect. Some of the emerging issues that
need to be addressed are: values, ethical
issues, web security, privacy, cybercrime,
addictions, distractions, remote work
assessment, e-learning pedagogies, etc.

Understanding these emerging
trends, enables policy makers to design
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strategiesand formulate policies, that will
successfully address the changing con-
text, whichis brought by the latestinnova-
tion, technological changes and the sub-
sequent ‘evolution’of mindsets.

The skills required today are no lon-
ger those, that most of the people were
taught at schools or universities. Educa-
tion should be regarded, as a lifelong
undertaking and employees should pro-
vide opportunities for continuous profes-
sional development and frequent re-
training. This should be geared to provide
individuals with the skills, which organi-
sations require and an entrepreneurial
mindset, where opportunities are recog-
nised and individuals are prepared to take
risks.

Specific domain expertise degrees or
‘functional degree courses’ brand the
engineering graduates as technicians, to
trap them into low productivity compart-
ments in routine humdrum job. But, most
of the organizations’ requirements are
creative business and technology man-
agementskills.

The Seamless Engineering Programs
arebasedonfourpillars:

1. Creativity, including idea generation
andcriticalthinking

2. InnovationManagement

3. Entrepreneurship, including Intrapre-
neurship

4. Foresightor Future Studies

Underlyingallthe fourpillarsis: Research
Methods.

Four pillars of Seamless Engineering Pro-
grams:

- Creativity, including idea generation
andcriticalthinking

- Innovation Management

- Entrepreneurship, including Intra-
preneurship

- ForesightorFuture Studies

- Underlying all the four pillars is: Re-
searchMethods.

Research Methods

To conduct qualitative and quantita-
tive research (structure of report, data col-
lection, data analysis, sources, interpre-
tation of results), dealing with and criti-
cally summarizing masses of information
and data from various sources, writing
skills, communicating research proce-
dures, data analysis, data interpretation
and summarising results of research.

BE Seamless Engineers (Four

1. How to solve the complex,
large-scale problems which
must be overcome when
dealing with the engineering
and management of major
engineering projects.

2. This course must be integrated
and comprehensive to addre
Basic Sciences, Engine

Creativity, including idea generation and
critical thinking skills

Using tools and methods to generate
novel ideas, consider creativity as a skill,
be open-minded and consider a variety of
possibilities and solutions, scan for possi-
bilities broadly, switch from one mode of
thinking to another, and recognizing
opportunities for the application of cre-
ative and constructive thinking, adding
value to current products, processes and
services.

Criticalthinking

Not to accept at face value, what the
media presents to its public, recognizing
sweeping statements, generalizations,
unfoundedassumptions, information pro-
vided without sufficient justification orevi-
dence. However, asking pertinent ques-
tions, cultivating intellectual curiosity, ob-
jectivity, open-mindedness, intellectual
skepticism, intellectual honesty, persis-
tence, decisiveness and respect for other
viewpoints.

Innovation Management

Recognize and apply strategies for
innovation management within an orga-
nization, harness ideas generated from a
variety of sources ([employees, custom-
ers, suppliers, users, general public), rec-
ognize and act to overcome obstacles to
innovation in organizations, design and
apply creativityandinnovationaudits.

Forecasting

Scanning for trends, awareness

about long range strategic future plan-
ning, use and application of simple fore-
sight tools, relevance of foresight for
intelligence gathering, corporate strategy
and policy making, managing a foresight
activity, learning and dissemination in
foresight.

The paradigm shifts, which is taking
place in every human activity today, are
bound to make inedible and irreversible
impacts on the engineering educational
environment. Sooner or later, this would
result in an "educational and information
vacuum'inagrowing cross section of soci-
ety, which would pose serious threats,
upsettingsocialbalanceineveryform.

The right kind of education, is a new
kind of security with seamless engineer-
ing curriculum to provide more space for
employment opportunity. This has been
proved inthe domains of ITand nanotech-
nology etc. However, our institutes have
yet to accept the fact, that the 'knowledge
society'isa society of large organizations-
government and business, that neces-
sarily operate on the flow of seamless
information systems. At present, none of
the educational institutions try to equip
students with the elementary skills, that
would make them effective as members
of organization. The 'Engineering Gradu-
ates’ ought to be the new archetype of the
post business society. Itis possible to cre-
ate borderless engineers with seamless
engineering curriculum. It will combat
the challenges of employability and
employmentissuesinthe nearfuture.s



