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When we pay tribute today to Swami Vivekananda, we may recall 
what Rabindranath and Romain Rolland had to say about him: 
“Vivekananda said that there was the power of God in every 
man that God wanted to have our service through the poor. This 
is what I call real gospel. This gospel showed the path of infinite 
freedom from man’s tiny egocentric self beyond the limits of all 
selfishness. This was no sermon relating to a particular ritual, 
nor was it a narrow injunction to be imposed upon one’s external 
life. Vivekananda’s gospel marked the awakening of man in his 
fullness…If you want to know India, study Vivekananda.” ------- 
Rabindranath Tagore ;
“His words are great music, phrases in the style of Beethoven, 
stirring rhythms like the march of Handel choruses. I cannot touch 
these sayings of his, scattered as they are through the pages of 
books, at thirty years’ distance, without receiving a thrill through 
my body like an electric shock. And what shocks, what transports, 
must have been produced when in burning words they issued from 
the lips of the hero!’’ ----------- Romain Rolland. 
Swami Vivekananda’s teachings on universalism, his nationalist 
thoughts and his emphasis on social service and reform had all 
inspired Subhas Chandra Bose and thousands of revolutionaries. 
There is no record of Vivekananda’s formal training in the physical 
sciences but his conversations with scientists such as Lord Kelvin, 
engineer-scientist Tesla and engineer J. N. Tata indicate his 
profound knowledge and interest in science and technology and 
in particular their application for humanity. 
Tesla (1856-1943), who has the patent for inventing wireless 
granted in the forties after his death and is said to have introduced 
the twentieth century through his inventions of alternating current 
motors and generators, got interested in Vedanta and used the terms 
akash and pran to describe processes in physics. Tesla in common 
with Vivekananda had profound concern for the poor and one of 
his ambitions was to bring electrical power to every one. Wireless 
was his choice. Swamiji has written, “He (Tesla) had no time for 
eating, would not go out of his laboratory but would listen to my 
lectures standing.” Tesla did not marry, worked very hard sleeping 
for no more than two hours, fought tenaciously to protect his 
patents but had very little money at the time of his death.
Swamiji’s communications with J.N. Tata are well recorded. In 
the chance meeting on a ship in 1893, they discussed among other 
things Tata’s plan of bringing the steel industry to Industry and 
science education. Tata wanted him to guide his campaign for 
building a research institute of science. Every one knows about 
the successes of Tata Steel and Tata Institute of  Science which is 
now the only Indian University (Indian Institute of Science(IISc)) 
ranked by the Academic ranking of World Universities. Tata 
Institute of Fundamental Research (TIFR) built during J. R. D 
Tata’s regime was first located at IISc. Prof J .C. Ghosh, the 
first Director of IIT, Kharagpur was the Director of IISc during 
1939-1948 as well. Every Indian is grateful to the small Parsi 
community which has contributed so much to further technology 
in the country. Nuclear Physics work we are so proud of was led 

by Homi J Bhaba with support from the Tatas.

Please note that my knowledge about Swamiji is very limited. 
My cousin, who was a revolutionary, was introduced in school 
to Vivekananda’s writings and asked me to read the lectures of 
the great patriot whose goal was the emancipation of all Indians 
from all shackles, social and political, and recited, “Arise awake 
stop not till the goal is reached” and “Nayam atma balahinen 
lanhya.”  “Hey Bharat bhulio na,” which was included in the school 
text, still rings in the ears. I came to know he was present when 
Acharya Jagdis Bose lectured in Paris Conference and felt pride 
in the achievement of an Indian Scientist, and he and his disciples 
were instrumental in getting the patent suit for semiconductor 
diode filed.
We shall present a small set of the gems from his lectures and 
writings on education and try to find how some of his teachings 
can be implemented in technical education. 
In the Pearls of wisdom compiled by Prof Govinda Gopal 
Mukhopadhyaya (foreword written by Swami Lokeswaranda), 
there are entries on what Swamiji said on education and teaching 
which are relevant to us. Vidyasagar and Rabindranath had actively 
taken part in propagating the cause of education but Vivekananda 
did not have the time to do things himself. A patriot, a reformer and 
a saint he did not have time. He inspired Sister Nivedita to build 
schools for girls and one suspects in taking part in the freedom 
movement, and J.N. Tata to build industries and Institutions for 
scientific research.
Vivekananda states what is not education: “Education is not the 
amount of information.”  He states: “it is the manifestation of 
perfection inherent in man” (the parallelism with the definition 
of religion is remarkable). This has profound significance. This is 
not an apology for eugenics, although we do know that children 
learn basic grammar and composition from the mother’s womb. 
He goes on to say  no one can teach you, you have to learn 
yourself. Swami wanted education to be brought to poor at the 
plough, in the factory, everywhere. He had a special word for 
women: Educate your women first and leave it to them.
Swamiji wanted education by which character is formed, strength 
of mind is increased, the intellect is expanded and by which one 
can stand on one’s own feet.
As Dewey and others have pointed out education has a personal 
need and a social need. Society wants us to learn certain skills. 
Examples are house building, road building, agriculture, and 
food.
The personal need is too wide to be stated simply. Knowledge is 
edifying and also useful.
Here are some more gems on education: 
None can teach another. Each of us has to teach himself.
Knowledge should be given freely without price. Gurugriha-vas 
the concept.
[A possible modification is -- do not charge the input, tax the 
product.
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Campus where students and instructors live together is a modern 
version.]
A book in Bengali entitled “Vivekananda o Shiksha” and a book 
in English “Vivekananda and Education” are a good source 
of collection of his views on education. The English book has 
the following chapters: The philosophy of education, The only 
method of education (concentration), Education for character, 
Development of personality, The teacher and the taught, Religious 
education, The end and the means, Education of women, Education 
of the masses, What is duty, Work like a lion.
A primary lesson is: Do not trust any book or word, Learn it 
yourself (Code theorist Berlekamp in Princeton was once asked 
by CE Shannon, “Elwyn , where are you going? The reply was: 
“I am going to the library to figure out something and consult 
your paper.”  “Don’t”, said Shannon, “figure out on your own”), 
and that the knowledge is inherent, we merely have to uncover 
it. The Graphene discovery (Nobel 2010) is an example where 
experimental work disproved the assertion of theoretical physicists 
that 2-D structures are unstable.
Here is a remarkable quote: “So long as the millions live in 
hunger and ignorance, I hold every man a traitor who having 
been educated at their expense pays not the least heed to them.” 
This may have prompted some like Professor Raj Reddy and 
the previous Andhra CM to set up Rajiv Gandhi University of 
Knowledge technology model.
It may not be possible to act on some of his advices. Vivekananda 
wanted brahmacharya (Rabindranath had similar advices) for 
students and teachers for at least twelve years. A very useful 
side effect of delaying the age of marriage would be control of 
population. Lack of education and the absence of civil or moral 
authority will prevent introduction of such measures. One must 
note with dismay that India does not have a common civil code.
The other advice on learning Sanskrit to connect ourselves to our 
rich tradition will be thwarted by fanatics. India does not have 
a common script and Hindi is yet to be properly recognized as 
lingua franca. Regional parties which have been mushrooming 
may well prove to be forces of disintegration.
The advice on no fees for students and no pays for teachers 
(Vivekananda may have considered Drona’s plight as a paid 
teacher) is difficult but not impossible to follow.
The subject matter of this conference contains the phrase-education 
in the twenty-first century.
We may ask: what are the aspects where education in the 21stcentury 
differs from those in the 20th or 19th century or in widening the 
scope, how does this century differ not merely in education.
Some of us who lived the most part of their lives in the twentieth 
century have a dim view of this century. Many countries won 
freedom after the second world war. It was clear in the fifties 
that a technological revolution is due and brave new world in 
the words of Aldous Huxley (it is interesting to read it today 
together with 1984 by Orwell) is near the corner. Space science and 
travel became a reality. Development of semiconductor devices, 
lasers, digital techniques, and then personal computers in the 
early eighties made a tremendous impact on the way we live. 
The twenty first century is hedonistic, isolationist in the worst 
sense. Some people do earn large sums, have multiple houses 
but have no homes. Inequality has increased. Most countries of 
Europe will soon be bankrupt. Greece which gave us democracy 
may lead the procession.
On the positive side, surely literacy has made giant strides. In 
Europe, literacy is typically above 99 percent. Indian literacy is 
optimistically about 70 percent. In the Midnapore district, hundred 

years ago, male child literacy was about 10 percent while the figure 
for girl child was about 6 percent. But in terms of skills there has 
been consistent degradation. One has to travel far to locate a good 
artisan, a plumber, a weaver. Manufactured goods and products are 
preferred to hand made articles. Making food for the family was 
once a primary job of women; fast food outlets have changed this 
need. Transport and Communication if one is ready to pay are now 
easier. Computers now play a great role in the conduct of business 
and also in education. Information is readily available, often free. 
There is a consequent digital divide. The poor are marginalised. 
This happened in USA twenty years ago and is happening now in 
our country .If you have a PC, laptop, with wireless connection, 
you have access to information world wide.
AP Rajiv Gandhi University of Knowledge technology model 
emphasises:
Methods: learning to learn, group learning, learning by doing, 
importance of experimentation. Necessity of campus; Computer 
enabled education. Possible Use of Akash II. [Addition: Radio 
amateur activity for group communication.] Resolution of conflicts 
between students, teachers and others, ensuring absence of drop 
out hazard through learning skills.
Andhra RGUKT offers free education to rural students who have 
passed secondary examination and are on top of the list from the 
taluq school. The University offers a six-year course terminating 
in a B. Tech degree. This may soon be upgraded to M. Tech 
degree. This single step removes the economic and psychological 
pressure on the students and parents for preparing for the entry 
examination and the need to join coaching centres.
Every student is medically examined at entry and corrective 
measures taken when necessary. Every student is given a PC for 
use. All students live in the campus. Two to three students sleep 
in a room and there is an adjoining room where they may study.
The objectives as stated by Professor Raj Reddy are to build skills 
for (a) learning to learn, (b) learning in a group, and (c) learning 
by doing. The emphasis is on acquisition of skills for problem 
solving by whatever means. When M.Tech students start arriving, 
one can build a scheme of mentorship, seniors helping juniors 
with guidance of teachers whenever necessary. The Univ at the 
moment, it appears, will concentrate on streams which require 
fair amount of computational skills. This model can surely be 
extended to include physical and biological sciences and to class 
VII to class X.
Supreme is an Institution now offering B. Tech and M. Tech but 
is perhaps not equipped for fully campus based institution. This 
need not be a cause of worry; IIT KGP permits campus children to 
live with parents and belong to a Hall of residence and participate 
in Hall events. Supreme may think of associating itself with some 
local schools and upgrading their teaching capabilities for example 
by introducing the students to akash use and allowing them to use 
the experimental facilities of supreme. One can then hope that 
some students of such schools will qualify for admission into 
Supreme. Students are now required to pay substantial sums at 
entry and also during the course. One can think of reducing the 
amounts if the living costs can be brought down by asking students 
to take part in cooking, cleaning and other jobs.
Learning technical skills so that no student at any stage from 
class IX to B. Tech need feel like a dropout even if circumstances 
do not permit a student to continue may be identified as: job 
of electrician who can look after computer and electrical goods 
and services, carpenter, plumber. We believe that use of solar 
devices will increase dramatically; training in making, operating 
and servicing. Such systems are an option. Such so called dropouts 



IJECT Vol. 4, IssuE spl - 1, Jan - MarCh 2013

w w w . i j e c t . o r g InternatIonal Journal of electronIcs & communIcatIon technology  11

 ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

may be permitted to return to the stream should such a need be 
felt. Steve Jobs did not feel such a need.
Vivekananda felt that concentration is extremely important for 
learning. Removal of stresses of all kinds is a primary necessity 
in order that a student can concentrate on the learning process. 
Vocational training simultaneously with academic training would 
go a long way to relieving stresses. Uncertainty about grades and 
subsequent employment makes students jittery and causes tension 
between students and teachers and supporting staff. The Rabindra 
Bharati and Rampurhat incidents show all is not well. In Technical 
Institutions, campus interview is today an important component. 
An Institution is considered good if all the students get selected 
through campus interview. Even so, the fact that learning has 
now been converted to self and group learning, the role of the 
Institution is now mainly facilitatory.
Giving PCs to every student on entry may not be possible for all 
institutions. It is anticipated that the Government will subsidize 
the purchase of Akash II for Colleges and Universities from April 
2012. All technical Institutions may make use of this opportunity 
to equip the students. Akash II uses Linux and Anthrapoid 2.3. 
In order to be able to fully utilize the potentiality of AkashII, it is 
necessary that students become proficient in the relevant software 
and are aware of the connectivities possible. A fair amount of open 
source text is available now. Teachers may kindly examine their 
suitability. I understand that mobiles can be used for downloading 
and study, but this has some limitations.  
Hardware components in Akash are contributed by Korea (35 
pc), China (25pc), USA and Europe and and an insignificant part 
from India (What that is one would like to know).The software is 
Andornoid based, mainly on open source. The only way to correct 
this unsatisfactory situation is to build IC fabs in India. 
A word on brief history of computer building and microelectronics 
work in India is not out of place. The first analog computers were 
built in the Institute of Radio Physics and Electronic and TIFR, 
then at Apollo Pier Road. ISI, Calcutta, later in collaboration with 
JU, started building digital computers in the late fifties. Many 
years later a project for making Indian computer was taken up. 
Akash is a follow up of that work. Unfortunately India does not 
make any worthwhile integrated circuit. VLSI task force set up 
with Indira Gandhi’s initiative had plans of setting up modern 
IC industries. Microelectronics labs were set up in IIT Delhi, 
Kharagpur and Madras and IISC which were to collaborate with 
CEERI, Pilani, SCL, Chandigarh, ITI, Bangalore and BEL. 
Indo-US Committee including Professor Krishna Saraswat of 
Stanford, Dr Pallab Chatterji of TI, Professor Patel and many 
other distinguished people from Academia and Industries made an 
effort to set up a modern IC factory in 1989.  India did not want 
any IC manufacturer from US or Japan to set up factory in India; 
China lapped the offer up and has now become a giant. Some one 
somewhere stood in the way.
A collaborative ambitious design effort including ERDC, 
Trivandram for making multistandard digital TV started very well. 
On its way to completion this was aborted. Since late eighties 
multinationals started setting up Design laboratories in India.
It is important that all concerned try hard to ensure that India is 
self reliant and self sufficient in electronic goods and products 
for otherwise no real innovation can be achieved. There will be 
hurdles galore for sure.
This is perhaps a good guideline for work in future. To turn to 
work for the present
The topics which have found place among the lectures in the 
conference include the effect of radiation on life which shows 

commendable concern for people. It would have been useful if 
reports of studies of use of solar energy found place; in India 
many pray to dhwantari. Tesla’s ambition of carrying energy to 
every one is not very difficult in India if we harness solar energy. 
Many in US are spending substantial effort in scavenging wireless 
energy, saving energy spent in body functions.
Nanoscience and technology is an emerging area which should 
attract our attention. Every Institution may not have facilities for 
such studies; it may be useful to create a pool and the facilities of 
Institutions like Saha Institute and Engineering Universities may 
be thrown open to serious workers. We do not know when India 
can boast of Max Planck Institutes.
To conclude, our objective following Swamiji’s words is to 
produce autonomous learners who are sinless, selfless, are 
able to distinguish between information and knowledge, who 
question authority but who would respect authority if verifiable 
by experience and experiment, who are able to innovate and who 
would in their turn educate less fortunate countrymen.
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After a chance meeting between Jamsetji N. Tata and Swami 
Vivekananda on a ship in 1893 where they discussed Tata’s plan 
of bringing the steel industry to India, Tata wrote to Vivekananda 
five years later: 
“I trust, you remember me as a fellow traveller on your voyage 
from Japan to Chicago. I very much recall at this moment your 
views on the growth of the ascetic spirit in India... I recall these 
ideas in connection with my scheme of Research Institute of 
Science for India, of which you have doubtless heard or read.”
Impressed by Vivekananda’s views on science and leadership 
abilities, Tata wanted him to guide his campaign. Vivekananda 
endorsed the project with enthusiasm, and Tata, with the aim of 
advancing the scientific capabilities of the country, constituted a 
Provisional Committee to prepare a plan for setting up of an Institute 
of research and higher education. The committee presented a draft 
proposal to Lord Curzon on 31 December 1898. Subsequently, 
Sir William Ramsay, a Nobel Laureate, was called on to propose a 
suitable place for such an institution who suggested Bangalore as 
the best location.
Sir J. C. Bose did not see the merit of patenting; Swami Vivekananda 
disagreed. However, prior to his trip to USA, Swami Vivekananda 
visited Prof. J. C. Bose and tried to convince him to patent this 
invention of his. Since he knew that it would be futile to try 
convince him do such an act, he instead made copies of this ground 
breaking and carried it with him to USA. Besides, delivering his 
world famous talk at the conference on World Religions, Swami 
Vivekananda asked one of his disciples, Sara Chapman Bull, to 
file a patent application for “detector for electrical disturbances” 
in the absence of Sir J. C. Bose. The application was filed on 30 
September 1901 and it was granted as US 755840 on 29 March 
1904. This act of Swami Vivekananda has finally garnered an 
Indian scientist with the recognition for being one of the founding 
fathers of wireless communication. Prof. J. C. Bose never visited 
USA.


