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FOREWORD

Almost a quarter of a century ago, we at Kishore Bharati in Village
Palia Piparia, Hoshangabad District, Madhya Pradesh, received a
visitor who introduced himself as a senior scientist working with a
well-known multi-national company in Mumbai. He was Dr. S.S.
Kalbag. He was on a ‘pilgrimage’ to study and learn from our
Hoshangabad Science Teaching Programme (HSTP), then
functioning in all the 300 odd government middle schools of the
District. Three days later, as he prepared to leave, he sat down with
us to share his observations. Although impressed with the scientific
philosophy and child-oriented pedagogy that guided the HSTP
curriculum, there was something amiss, he frankly observed. He felt
that the science curriculum evolved by us was not linked with the
real life needs of the rural children and did not address the issues of
development, just as the prevailing text book-based curriculum
rooted in rote learning fails to do. He wanted to include in his future
work all what we had done but begin where we had stopped - that
is, go beyond HSTP. Having resigned from his high profile career in
Mumbai a few months later, Dr. Kalbag shifted to the Village Pabal in
Pune District, Maharashtra and set up his Vigyan Ashram. During the
next two decades, he managed to transform Pabal into a new
pilgrimage centre of education bubbling with radical ideas for 21%
century India.

A superficial study of this collection of papers by Late Dr. Kalbag
may lead one to falsely conclude that the aim of the Pabal experiment
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was to develop pre-vocational or vocational courses only. Such a
conclusion would not only be unfortunate but will also amount to an
unfair “reductionalism” of the theoretical foundation guiding Pabal’s
intervention in school curriculum. A deeper reading will bring out the
basic concern that “good education has to be based on diverse
experiences and, for this, real life is the best educator.” While
discussing the place of Piaget’s theory of learning in his work-based
curriculum on rural technology, Dr. Kalbag is persuaded to observe,
“The process of learning cannot be expedited by receiving
information from others. Where the prerequisite structures or
concepts are not formed, we cannot teach anything based on these
concepts. ... .. If at this stage, we pressurize the child, it will adopt a
self-defense mechanism of reproducing to us what we wish to hear,
without really understanding it. This is the beginning of rote
learning.”

Imagine Mahatma Gandhi, the undeterred proponent of learning
through productive work, visiting Pabal’s experiment in late 1990s
when the programme was operating in forty government schools in
Maharashtra as integral part of the school curriculum. What would
he have seen? He would have seen a group of girls from Class X
building a 6 KVA-welding transformer, another batch of girls testing
the blood groups of other students or a group of boys building two
latrine blocks for the school. He would have further seen girls
building a water tank and doing its plumbing. Before he is surprised,
he would have found boys and girls together building a workshop
shed of 900 sq. ft. (and costing it too) or making wheelbarrows and
classroom benches for the school or the community. Another batch
of girls would have shown Gandhiji how they made a cement slide
and fabricated a steel seesaw and merry-go-round for the children of
the local Balwadi. The work does not remain restricted to doing
things for the school alone. Nothing would have pleased Gandhiji
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more than seeing senior girls doing hemoglobin estimations on
primary school children and advising their parents on diet correction
or examining drinking water samples for microbiological quality or
even holding vaccination camps for poultry in different hamlets. The
students would be visiting farmers’ fields and measuring ‘earth
resistivity pattern’ to advise where to access groundwater for
irrigation. And all this going on, not as extra-curricular activity, but as

integral to the main school curriculum where each experience
becomes a source of knowledge, values and multi-skills.

Having seen all this, Gandhiji would be expected to exclaim with joy
that this is precisely what he had said at the Wardha Conference in

October 1937. He would be inclined to recall the following
statement made by him 70 years ago,

"

""" instead of merely teaching a trade or a handicraft, we may as
well educate the children entirely through them. Look at takli
(spindle) itself, for instance. The lesson of this takli will be the first
lesson of our students through which they would be able to learn a
substantial part of the history of cotton, Lancashire and the British
empire. . .. ... How does this takli work? What is its utility? And
what are the strengths that lie within it? Thus the child learns all this
in the midst of play. Through this he also acquires some knowledge
of mathematics. When he is asked to count the number of cotton
threads on takli and he is asked to report how many did he spin, it
becomes possible to acquaint him step by step with good deal of
mathematical knowledge through this process. And the beauty is
that none of this becomes even a slight burden on his mind. The
learner does not even become aware that he is learning. While
playing around and singing, he keeps on turning his takli and from
this itself he learns a great deal.”

- Excerpted from the address by Mahatma Gandhi
at the Wardha Education Conference, 22 October 1937
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[Translated from Hindi, Hindustani Talimi Sangh, 1957, pp. vii-viii
This historic vision of educational transformation received only lip
service from the rulers of independent India. The colonial system of
education was founded on dichotomy between work and
knowledge. It has had an hegemonic impact on the thinking of the
ruling class in post-independence India, since it reinforced the
Brahminical tradition of separating manual work from learning and
vice versa. This is what Gandhiji had challenged though his Basic
Education programme. By 1960s, essentially all the institutions that
came up soon after the Wardha Conference to promote the Gandhian
conception of curriculum, gradually lost their direction and
dynamism and were ultimately absorbed by the mainstream system.
Herein lies the significance of the emergence of Dr. Kalbag’s work
during the past two decades as it explored the Gandhian idea afresh.
Without claiming as much, Dr. Kalbag quietly but steadily re-
interpreted the Gandhian pedagogy of linking work with knowledge
in contemporary economic, technological and socio-cultural
framework and demonstrated how it could become a powerful
means of curricular transformation.

The papers presented here consistently underline Dr. Kalbag’s deep
concern for scientific philosophy and the method of science. Look at
his observation, “. .. .. every measurement is an approximation; no
measurement is absolute.” No question of philosophical value was
outside the scope of learning through work, as far as Dr. Kalbag was
concerned. The discussion on text books in one of the papers leads
him to raise the issue of “the usual distinction between distance and
displacement” wherein distance is routinely “taught as a scaler and
displacement as a vector.” He builds up alogical case for maintaining
that “distance is always a vector” when you look at distance in a
three-dimensional space. The critical point is not whether he was
right in such views but that such theoretical issues were integral to

<4 Rural Development Through Education System » 4



the work-based curriculum Pabal has promoted (or at least aims at
promoting) for the school system of tomorrow’s India.

Apart from being a scientist and educator, Dr. Kalbag was both a
sensitive and intense person in the best sense of these terms. | would
contend that these values of his personality were critical elements of
his pedagogy that enabled him to evolve a radical vision of
education. Otherwise, he would have made compromises at a much
earlier stage of his work. | recall a meeting at the Indian Institute of
Education at Pune when he broke down, just as a child would, in the
midst of academics when some of us questioned his approach to
introducing information technology in village curriculum as being
premature. He explained later that the villages would be left behind if
they don’t get access to this technology. Time has shown that he
was correct but probably ahead of his times. He contended that “we
need to develop courage to act on our convictions and be willing to
pay the price.” His work at Pabal is a living testimony to this
conviction and his early demise, probably, is the price he paid.

Had he lived, | would have liked him to pursue two additional

curricular issues. One, like the scientific framework, it was important
that Pabal also included framework of other disci

plines, especially
social science and linguistics,

in developing the work-based
curriculum. This would have made the curriculum holistic. Two,

while learning from work and experience is invaluable at early stages
of learning and it constitutes an essential entry point for the majority
of our children, it can’t be promoted as a substitute for learning from
the accumulated human knowledge as the child advances in both the
age and maturity. Often, in our over-enthusiasm we make this
unintended mistake. There is plenty of evidence in Dr. Kalbag'’s
papers that he was acutely aware of this limitation of work-based
learning and, therefore, he raised philosophical issues of great
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importance as part of his pedagogy. However, what Pabal needs to
do now is to define these limits in curricular terms and develop the
path to move from experiential knowledge to theoretical knowledge.

In a recent study, NCERT’s National Focus Group on “Work and
Education” (September 2005) has also reinforced Dr. Kalbag's views
on the pedagogic role of productive work and social action in
acquiring knowledge, developing values and building generic skills in
a futuristic curriculum. The Gandhian conception of education is
beginning to make fresh sense again. However, the global market
forces are doing their best to undo all this by reducing this vision to
mere vocational education, the importance of vocational education
notwithstanding. This trend is evident in Planning Commission’s
approach towards Xl Plan which talks uncritically of the need to build
a “skilled work force” for the global market. Dr. Kalbag in these
papers strongly resists this “reductionalism”. The character of the
future discourse on education will be determined by our collective
will to build up on this resistance, both in theory and in practice. The
aim of education is to build a conscious citizenship for a truly
democratic, egalitarian, secular and enlightened India, not a
subordinate market and source of cheap skilled labour for global
capital. Such reconstruction of educational agenda will be our
highest tribute to both Gandhi and his indomitable disciple, Late Dr.
Kalbag as well as to the unfinished task at Pabal.

Prof.- Anil Sadgopal
E-8/29, Sahkar Nagar, Bhopal 462 039, M. P., India. anilsadgopal@yahoo.com
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INTRODUCTION

India has seen many educational experiments as well as theories in
post independence period which are based on the principles of
“learning while doing” and “learning through productive work”.
Many of these experiments and theories have borrowed ideas from
the “programme of basic education” propagated by Gandhiji.
However, these experiments and theories lacked confidence in the
use of science and technology and were suffering from disconnect
with the real needs of the rural masses. Dr. Shrinath Sheshagiri
Kalbag, a scientist turned educationist, exhibited a rare confidence
and conviction about the relevance and usefulness of new

technological developments in the education based on productive
work.

Dr. Kalbag was a quintessential scientist with extraordinary
commitment to the people at grassroots. He was very much pained
by the great divide between haves and have nots in Indian society.
He always tried to diagnose it from the perspective of a scientist and
an educationist. His observation that the poor people in India are
severely handicapped with regard to some basic intellectual skills
and are therefore unable to use the available knowledge that flows
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past them was very accurate and original. He has further observed
that all sections of the society do not receive knowledge uniformly in
our knowledge distribution system, i.e. education system. Dr.
Kalbag has illustrated this point by giving the example of green
revolution where the fruits of new technological development
couldn’t reach to all the farmers due to lack of intellectual and
psychological preparedness for the same. He also speaks of lack of
industrial culture in agriculture and suggests a remedy of good
education system for this problem. He thought of education as a
knowledge distribution system or technological delivery system. He

has also emphasized that education system is the only effective
system to achieve delivery of technology.

Dr. Kalbag invented an education System based on the
“learning while doing”, “multi skill training”, “two-way link between
school and community” and “instructor as entrepreneur”. He
invented this new system based on his own past experience as
experiments by him in Vigyan Ashram. He called it as his inve
and termed it as “Rural development through education system
vision was to see this invention spread all over
schools.

Principles of

well
ntion
". His
India in all the

Dr. Kalbag was born on 23 October 1928 in Mum
youngest son of Sheshagiri N. Kalbag who had migrated to Mumbaij
from his native Karwar, in 1903. He did his B.Sc. from the (Royal)
Institute of Science. After B.Sc. he joined the Department of
Chemical Technology (UDCT) and dig his B.Sc. Tech. with
distinction, standing first among all the disciplines. After doing his
M.Sc. Tech. in 1952 on Electrolytic oxidation of Soaps, a project he
had formulated himself, he joined the food technology department in
the University of lllinois, USA. Here he worked on polarographic

bai. He was the
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studies of Fat Oxidation and Fatty Esters of Sugars as Emulsifying
Agents.

After earning Ph D with all “A” grades, he decided to return to Indiain
spite of offers made to him by his Professor Dr. Kummerow. This had
such an impression on Prof. Kummerow that almost thirty years
later, Dr. Kummerow visited Pabal to see what his ex-student was
doing and offered all help. After returning to India, Dr. Kalbag joined
the Central Food Technological Research Institute, a CSIR laboratory
in Mysore for a brief period. In CFTRI, he showed his initiative and
innovative ability, by developing a number of new designs of
equipment and processes. He left CFTRI to join Hindustan Lever Ltd.
in their new research unit as a research scientist in 1963 and rose to
be the head of the Engineering Sciences Group.

From his work in CFTRT and Hindustan Lever, Dr. Kalbag had a large
number of patents, several of which are in commercial use. While in
Hindustan Lever, he took active part in professional bodies and was
chairman of the Indian Institute of Chemical Engineers, Western
Region. He was elected fellow of the Indian Academy of Sciences
(founded by Sir C.V.Raman) in recognition of his work in the field of
technology. He was also a Fellow of the Institution of Engineers
(India).

At the age of 27 while finishing his PhD in USA, Dr. Kalbag decided
that he will continue his “grihasthashrama” for next 27 years and
then he shall enter the phase of “vanaprasthashram” and devote the
rest of his life to the service of mankind. As per this resolution he
took early retirement from Hindustan Lever in 1982 at the age of 54
and started working on his ideas on education.
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He was planning for his future endeavor in the field of education even
before quitting the job in Hindustan Lever. He had conducted a
survey among the street urchins in Mumbai under the aegis of the
Homi Bhabha Centrev for Science Education, TIFR. The kids were
smart and could manage a range of tasks efficiently, yet they did not
do well in the schools they attended, because the syllabus did not
match their skills. The need for the change in curriculum realized due
to such experiences lead him to Dr. J P Naik and Dr. Chitra Naik of
the Indian Institute of Education (IIE), Pune. In 1981, he along with
his wife Meera visited the villages where the “Universalisation of
Primary Education” (UPE) program was conducted by IIE. He decided
to join the Indian Institute of Education, Pune after this visit and

subsequent discussions. He was supposed to start his program on

his own, but under the auspices of the lIE. It was agreed that he

would bring his own project funds and would have complete
autonomy in carrying out his program.

Later he started the search for a suijtable place for starting his work.
He purposefully selected Pabal, a village in Pune district, which was
sufficiently away from city and wag falling in drought prone area.

Initially he stayed in the dalit bast; of Pabal village and interacted

with villagers. Later he moved to hillock near the village, which was

most suitable for his ashram ljke institution. He submitted a formal
project to the Department of Science ang Technology in 1981. Work
in Vigyan Ashram commenced in January 1983. His wife Meera
Kalbag was also a founder member of the Vigyan Ashram and
accompanied him in his work till his death on 30" July 2003.

The roots of many of his favourite ideas ang passions can be traced
back to his student days. He conducted daily adult literacy classes
for factory workers for nearly two years and acted as a social
volunteer in his college days. During his two years stay in Chicago,
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he used to spend weekends at Ranches in nearby rural areas to see
and study the life of rural folks, especially of the farmers there. He
had scientific bent of mind even in his school days. His interest in the
practice of science led him to set up, jointly with his brother, a
laboratory and later also a workshop at home for his own projects.
Here he prepared, as development work, tartaric acid, hippuric acid,
synthetic detergents and soaps. He made a petrol gas generator, set
up a jet pump, revamped septic tanks and did many such jobs. His
other interests led him to spend 12 vacations, trekking in the
Himalayas, camping, yachting and making home movies. These
traits of deep social commitment, scientific temper and spirit of
adventure were to develop beautifully in the “vanaprasthashram”
phase of his life.

Dr. Kalbag documented his thoughts on “new education system,
science and technology” in articles written for specific occasions,
papers presented in seminars and speeches delivered at various
functions. These write-ups (hereafter referred as articles) were
available in typewritten forms as well as printouts from his personal
computer. Dr. Kalbag left behind more than 70 such articles. Dates
and references were not mentioned on many of these articles. Many
of these were on identical subjects. In remaining articles certain key
issues (such as “learning while doing”) were repeated since the
articles were written on similar subjects on different occasions.
Liberty has been taken to delete such repetitions in few of the
articles. Few repetitions are left untouched since these are integrally
connected with the other issues elaborated in the article. At times,
two or more articles are fused to form one complete article. Articles

were selected to give a broad idea of the range of his thoughts and
also to present the core areas of his thoughts.
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Being a true technologist and a person who has thought about
education as delivery or distribution system, Dr. Kalbag has also
used language as a tool to transmit his thoughts in these articles. His
language is as cost effective as his other inventions. It is simple,
robust and to the point. His spirit of exploration can be seen in the
new meanings given by him to well known terms such as knowledge,

learning, etc. which need not strictly adhere to the standard
meanings attached to these terms.

A man of the calibre of Dr. Kalbag lived in a drought prone village for
a long period spanning over 20 years. He engaged in to a continuous
dialogue with the rural people. He understood the finer elements of
the rural needs and the rural situation. He tried to utilise the insights
gained from this dialogue while developing his “invention” of “new
education system”. The general idea about his mission was very
much clear to him from the beginning. He wanted to equip rural
people with capacities, which will help them in exploiting the gains
from the new technological developments. He had said that “India
lagged behind when industrial revolution came; we are still to catch
up with it. We cannot afford to miss the information technology

revolution. On the contrary we should use it to catch up on the
industrial revolution as well”. (Ref: Chapter19

- “Development
opportunities”)

Dr Kalbag was not a formally trained educationist'. He developed the
ideas springing from his own experience as a student and a
practising scientist. During this process he found that his ideas
based on his own experiences are supported by the theories
developed by Piaget on cognition and learning. In one article named
“Rural development through education system” (Ref: Chapter 2) he
has explained Piaget’s theory in his own language. Reference to
Piaget theory also occurs in few of the other articles on education.
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He says, “the Piaget Theory of learning suggests that one cannot
learn in the classroom unless and until one has learnt the prerequisite
‘concepts’ by experience in the real life, that is, the natural way.”
(Ref: Chapter 3, “Learning while doing”) He was convinced that “it
has major implications for all education and for science education in
particular.” (Ref: Chapter 10, “Science through technical
education”)

Dr. Kalbag has also quoted Gandhiji while discussing the core
principle of “learning by doing”. Main purpose for quoting Gandhiji
seems to draw support from the great man who has deep influence
on the minds of Indian people. He has also detected mistakes in
implementation of the Gandhian programme of basic education in
independent India. He has narrated these mistakes in his article
“Work education in schools, from concept to implementation with a
specific reference to rural vocationalisation” (Ref: Chapter 7) as
follows.

1) "Because of the choice of activities given in schools, the
programme gave an impression to the society at large as being
divorced from the direction of Science and Technology and
therefore, retrogrades.

2) The ruling elite did not opt for it and created the impression that
Basic Education was for the Masses and the normal ‘academic’
education was for the Classes.

3) We stressed the ideology and not the performance of the system.

4) We do not monitor performance indicators to judge the results of
any educational experiment we do."

Interestingly, these mistakes pointed out by Dr. Kalbag also are

differentiating features between his own design and the

implemented version of the Gandhian programme of basic
education.
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Dr. Kalbag has dealt in length about variety of skills to be learned by
students in school education. He was of the opinion that “varieties of
skill are necessary to energise the mind just as a variety of exercises
are required to tone all the body muscles”. For him “the skills were
means to concretise one’s ideas and inventions”. Many people have
apprehensions that the thrust on skill learning can reduce the
learning to the level of vocational education. Though such
apprehensions emerge more strongly in respect of rural education,
he was very clear about the role of muiti skill training in his education
system. He did not advocate the skill training for making the
students master craftsmen but to give them enough exposure to

know the skills; it's suitability to their aptitude and also to facilitate
technological literacy.

Dr. Kalbag elaborates the importance of imparting attitude and skills
necessary for entrepreneurship through education in many of the
articles. He says, "Entrepreneurship is not just self-employment. It
implies innovation and uncovering new opportunities”. (Ref: Chapter

20, “Self-employment and agriculture, random experiences and

thoughts”) The unique concept of “instructor as entrepreneur”

developed by him was influenced by this thought. He also tried to

address problems of unemployed dropouts through this concept,

which was also one of the characteristic and adventurous features of

his programme. He says, “We have a large population of dropouts

who need to be usefully employed. There are no salaried jobs to give
them. But there are many jobs to be done for the community as also
reconstruction jobs, which can be made by small enterprises... We
appoint a trained ‘drop-out’ as an instructor in the school. He
operates his business with the school facilities and gives hands-on
training to students. He gets the surplus from the operation, the
community gets service at a modest cost and students get a good
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education”. (Ref: Chapter 7, “work education in schools....
vocationalisation”)

One of the crucial features of Dr. Kalbag’s education system is the
organic link between the school and the community. He always
spoke about the school surrounded by community and not a school
in isolation. He envisaged a vibrant and symbiotic relationship
between school and community. School would provide various kinds
of services to the community and students would get an opportunity
to exercise their skills in real life situation thereby learning the
practical and economical skills attached to the skills. He thought
about community services as an economic transaction between
school and community necessary to make the community a
stakeholder in the proper functioning of school and to make the

school little independent financially.

This feature of school and community link is also the one, which is
difficult to implement through state machinery. Various
developmental schemes by government having specific degree of
community participation as an important condition for its
implementation have failed miserably. There are varieties of reasons
for this phenomenon, which need not be discussed here. However,
Dr. Kalbag was confident that such link could be established since
the niche of rural service sector has remained untouched by the
commercial forces, which are now targeting rural markets. He was
of the opinion that the schools should use this service opportunity for
providing paid services to the rural community which will cement the

link with the community and will also allow to cover a portion of cost
of education.

It is a well-known fact that the schools run by state machinery are in
a pathetic state everywhere. There is no dearth of reports, studies
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and analysis proving this fact. Various schemes and programmes
including those for education by welfare state are never seen as
means to achieve certain goals. These are treated as end in
themselves. The schemes and programmes are actually perceived as
big bread and everybody including the power elites in village
community want to have a larger bite of it. A strange kind of
dependency on the state for almost everything in public sphere is
developed in people over the period. The local initiative has almost
come to an end in post independence period. In spite of such a
depressing scenario, fact remains that the vast population in rural
areas has no other option than the state run schools. Dr. Kalbag
wanted to implement his education system through state run
schools because of this reality. He designed his courses keeping in
mind the constraints of funds and collective initiative.

He employed the discipline and methodology of a scientist while
designing the educational course. He collected feedbacks on the
performance of the courses developed by him such as “Introduction
to Basic Technology” (IBT) and “Diploma in Basic Rural Technology”
(DBRT) regularly. Feedbacks were in the form of hard data as well as
critical analysis. The comparative data in respect of few schools
about marks scored by the students opting for IBT and other
students was gathered for a long period. The data proved that the
overall performance of the students opting for IBT course was better
than those students who have not opted for IBT. While analysing the
performance of instructors he says, “One of the major problems was
that the instructors, who were a product of the educational system
we want to drastically change, could not be changed through just a
one-year practical course. It is much easier to impart the technical
training than to give a new outlook. What is hoped, and it is only a
hope (there has been no study to check it), that the practical, real life
work will bring them to use their natural logical method of thinking
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and that this will happen, with some persistent persuasion, not only
in their technical work but also in their everyday life.” (Ref: Chapter
2, "Rural development through education system”) He relentlessly
used such feedbacks to improve the educational system, which he
was devising. The process was similar to that of designing of a
prototype usually employed by scientists. He says, “I feel like an
inventor. My invention is the education system that integrates
education and development, one that is close to everyday life and
which costs so little to implement. My vision is that one day | will see
this invention spread all over India in all schools”. (Ref: Chapter 1,
“Perspective plan for Vigyan ashram”)

Though the education system developed by Dr. Kalbag at Vigyan
ashram is specifically devised for secondary education, he has also
discussed guidelines for school education from lower primary to
higher secondary level. (Ref: Chapter 7, “work education in
schools.... vocationalisation”) He has also written about
“information referral system” which will form a vertical connection
from the field through school, community polytechnic upto highest
technological institutes such as IITs. Dr. Kalbag was national
chairman of the committee on community polytechnic scheme
formed in 1987. This committee had recommended the steps to be
taken to form a nationwide “information referral system”. As per this
system, the students in the village schools would collect data about
local problems and local needs. Such data would be transmitted
upwards to the higher technical institutions such as IITs, through
community polytechnic. Community Polytechnic would function as
a trainer for the school and would also work on the data gathered
from school. Wherever needed the higher technical institutions
would utilise their human resource to work on such problems, which
could not be solved at lower levels. Thus a system was envisaged,
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in which creative energies of all the people in the chain would get
employed for solution of local problems.

The idea of providing upward connection to the rural areas by using
information technology is hot nowadays. But Dr. Kalbag had spoken
about it way back in 1987 in a more comprehensive manner. He had
sensed the role of information technology in establishing vertical
connection from rural areas to higher institutions very early.

He has written at length about the revolutionary role of information
technology in education. (Ref: Chapter 6, “Information technology
can make a breakthrough in education”) He thought Information
Technology would be useful in speeding up communication and
imparting training at lesser costs. He has elaborated on the ways of
tackling the main concerns such as quality, finance and coverage
while using information technology in education. He suggests

connecting all the schools with Internet and to use multimedia
computers and computer based lessons on a regular basis.

Since he was not happy with the existing methodology of preparing
computer lessons he entered into the business of making computer
lessons way back in 1997, by following his own principle of
“learning by doing”. He said, “Many of the computer lessons | have
seen in USA, UK and India are nothing but normal text lessons put on
the computer screen with some colour, pictures, and sound, (music
or reading the text). This is followed by the usual questions. This is
not our idea of a computer lesson. We have to make use of the
computer potential, to implement those ideas in education, which
were not practical till now”. (Ref: Chapter 6, “Information
technology can make a breakthrough in education”) The thoughts
expressed by him under the topic “New pedagogy in computer
lessons” in the above referred article, are not only original but also
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provide important guidelines for developing interactive computer
lessons.

He was using computer (spectrum) in Vigyan Ashram since it's
inception. He had also started using Internet through dial up
connection in year 1995 in which it became available in India. The
need to explore use of internet in education as well as for rural
development lead him to search for alternative solution to the dial up
internet connectivity. In Dec 2001, he collaborated with a company
incubated by IIT Chennai tenet group providing Internet connectivity
using Wireless in local loop technology. It was a commercial venture
undertaken by Vigyan ashram. It had not only solved the
connectivity problems of Vigyan ashram but 60 villages in remote
areas of Rajgurunagar also got their first telephones and the
Rajgurunagar taluka got internet connectivity for the first time.

Dr. Kalbag found quite a few people sharing his thoughts on
significance of most advanced technologies for least developed
areas. Neil Gershenfeld, Director of Centre of Bits and Atoms of
Massachusetts Institute of Technology, (MIT), USA was one
amongst them. Neil Gershenfeld speaks about road beyond digital
revolution and transition from personal computer to personal
fabricator, which would not just make mechanical structures, but
fully functioning systems including sensing, logic, actuation, and
displays. Out of the six fabrication laboratories (FABLAB) installed by
the Center of Bits and Atoms of MIT all over the world, one is in
Vigyan ashram. FABLAB, an idea developed by Neil Gershenfeld, is
basically a collection of set of computerized high-tech tools, which
can be used to fabricate instruments of any utility and configuration.
Neil Gershenfeld admits that the concept of FABLAB was partly

inspired by the thoughts of Dr. Kalbag and the experiment of Vigyan
ashram.
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The articles written by Dr. Kalbag on science and technology are also
very significant for two reasons. Firstly, they demonstrate a very
different and rare point of view towards the role of science and
technology in rural development. Secondly, they provide useful
insights to understand his idea of education.

He was utterly unhappy about the technological divide existing
between “India” and “Bharat”. He felt this divide on two levels. First
one was in respect of capacities of rural people and other was in
respect of energies of research in science and technology being
utilised for betterment of the life of rural people. As far as the first is
concerned, in one of his article he has noted skill deficiencies of rural
youth educated from the existing schools. These are as follows

1. Language: Apart from not knowing the sophisticated concepts
and terms even in their own language, many have difficulty in
understanding a chain of instructions. They can absorb only one
or two at a time. (They need low flux density).

2. Lack of ability to measure common units of length, area, volume,
weight, temperature, time etc. Manipulation of these numbers
involving simple arithmetic calculations (viz. conversion of units,

direct and inverse proportions, calculation of rate,
concentrations etc.).

Inability to keep any records.
4. Non-familiarity with many operations that need minimum effort
for training.

w

Such observations have shaped Dr. Kalbag’s experiments on
education in which he tried to develop processes and sub processes
to overcome such deficiencies. This aspect is elaborated in his
articles such as “Skill development as base for education” (Ref:
Chapter 9), “Technology delivery through the education system”
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(Ref: Chapter 8) and “Developing scientific temper” (Ref: Chapter
13). He starts from skill deficiencies and finishes with the need for
development of scientific temper. He says that the process of
rational thinking is natural to all human beings and is based on the
experiences of the individual. He further calls scientific temper as
refinement of this process which can be brought about E£y catering
adequate experiences to the students through education based on
the principle of learning by doing.

As far as utilisation of energies of research in science and technology
for the betterment of rural life is concerned, Dr. Kalbag’s thoughts
were very positive, full of conviction and ahead of his time . He says,
“When we say rural development, there is a connotation about low-
level technology, voluntary agencies and “sacrifice”. The term rural
development connotes many things but not science or modern
technology.” (Ref: Chapter 14, Rural areas: Goldmine of
opportunities for creative scientists”) He was of the firm opinion that
rural development in the true sense has been a largely unexplored
field for scientists and technologists where they can apply simplest
of science and get good results. He further identifies the attitude due
to which such feelings are not shared by scientists and technologists
when he says, “We commonly start with techniques invented by
others and then look for a problem to apply them. There must be an
equal thrill in taking up a problem from real life and then inventing a
technique to tackle it. But we do not do much of this in our
laboratories.” (Ref: Chapter 14, Rural areas: Goldmine of
opportunities for creative scientists”)

He had identified various fields such as energy and transport,
workshop services, animal husbandry, agriculture, home and health,
food preservation, water and construction in rural areas. He thought
there is ample scope for adventurous and creative mind to apply
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science and technology in these fields. The excitement of a creative
scientist is almost palpable if we lend an ear to his loud thinking
about typical rural problems, which have remained unattended for
centuries. While discussing about the age-old bullock cart he says,
“The bullock cart is not an efficient system. If we get rid of the
bullocks we will have more fodder for the milch cattle. But today the
bullock cart is essential. A pair of wheels for the bullock cart cost Rs.
2000 and more. But the axles are not standardized. Steel wheels of
identical size cost half the price, but they are not widely available and
the skill of making a wheel is not as common as the wheel itself. The
pneumatic wheeled cart is at par in cost with the conventional, but
air and tube services are not common. Mechanisation of the
“bullock” cart is possible and viable but workshop services need to
spread fast.” (Ref: Chapter 14, Rural areas: Goldmine of
opportunities for creative scientists”)

Dr. Kalbag wanted school education to develop the orientation for
problem solving and to encourage the spirit of invention and
exploration amongst the students. He knew that “there are needs of
rural areas that are distinctly different from urban needs. These
needs could be met by inventions and formulations for local needs”.
(Ref: Chapter 17, “Science and technology project for rural areas”)
He was convinced that “even the dullest, can indulge in problem
solving and make little inventions”. (Ref: Chapter 4, “Problem
solving orientation in education”) Dr. Kalbag has spoken about
“invention” in many of the articles. At many places it actually means
innovation. He has used the terms “discovery” and “invention” in an
exploratory manner in his writings. His thoughts about invention
and innovation are also reflected in his design of courses at Vigyan
Ashram. He developed a concept of “idea prize” in Vigyan Ashram.
Any student who gets any kind of new idea, which can be useful in
solving any kind of problems is supposed to submit his idea in his
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own language. Such ideas are rated according to the innovation and
problem solving abilities involved and the student gets a cash prize
for the ideas as per the rating. Many of the students of Vigyan
ashram developed indigenous innovations catering to the local
needs. An affordable and portable ERM machine, a multipurpose
minitractor called mechbull and geodesic dome (Discussed in detail
in Chapter 23, “Low cost housing-vigyan ashram approach”) are few
examples of such innovations.

Dr. Kalbag has extensively used terms such as “productivity” and
“cost reduction” while discussing the projects for rural development.
It is interesting to see the use of these terms, otherwise used
exclusively in corporate domain, in the discussions on rural projects.
Somehow the rural development is always treated as a holy cow by
welfare state where the concepts such as “productivity”, “cost
reduction”, “capital intensive technology” connected to so called
unholy ideas such as “profit making” and “luxury” are not given an
entry. Dr. Kalbag thought of productivity as an ability to increase the
assets with the given resources. He spoke about productivity of
simple operations like digging wells, building a bund, making pits and
even sweeping and cleaning (Ref: Chapter 17, “Science &
technology projects for rural areas”) He saw cost reduction as a
means to achieve wider availability of existing service or product.

Dr. Kalbag was completely convinced that the new developments in
science and technology hold the keys for the problems of rural
development. As a true technocrat, he does not discuss the
sociological or historical impediments in rural development.
Occasionally, he mentions few benevolent features of Indian culture
in support to his arguments. The thoughts such as viability of the
present model of capitalist economy for a country with vast
pPopulation like India are innocently absent in his writings. Since the
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articles were written with an utilitarian intent of putting forward his
core ideas, such thoughts might not have found any mention in the
articles.

Dr. Kalbag rarely takes the luxury of reflecting on philosophical
issues. In one of the articles titled “Why India needs Vipassyana”
(Ref: Chapter 27) he submits his thoughts on real causes of misery
and the significance of vipassyana in a distilled form. In another
article he reflects about the journey beyond eradication of poverty.
He says, “Assuming this eradicates poverty, brings prosperity, shall
we be happy and peaceful? No. Already we see that the world
cannot support spending of its resources in the way the present
prosperous society is spending. It is not just a question of the
environment. Are the people actually happy? Do they have the peace
of mind? Neither the rich, nor the poor are happy. Neither the
‘materialist’ west nor the ‘spiritual’ India /east are happy. Itis not the
Western Model or the Eastern. We have all, by and large, lost the Art
of Living. We are confused about what the quality of life means. We
do not know how to progress in S and T and yet live a frugal and
happy life”. (Ref: Chapter 12, “Vigyan Ashram, where do we go
from here”) This shows the inner Indianness of the man who
constantly spoke about science, technology and development.
Interestingly, he himself has demonstrated a way of leading such
happy and frugal life at Vigyan Ashram.
Sangram Gaikwad
sanga2268@yahoo.com
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il feel like an inventor. My invention is the-_.,_“_
educational system that integrates educatlon
and develc)pment ¥




PERSPECTIVE
PLAN FOR
VIGYAN
ASHRAM

My Vision

| would like to see India prosper and be a pathfinder to the rest of the
world. This will happen only when everyone can reach his or her own
full potential. Hence, raise the lowest.

My stress is therefore on the education of the rural people. | believe
intelligence is developed and not inherited. Activity based thinking is
the source of intelligence.

Good education has to be based on diverse experiences and for this,
real life is the best educator.

In our society, we need to develop courage to act on our convictions
and be willing to pay the price. Many of us do not act on our own
beliefs and we seem to be “stage acting” for all the time. We believe
only in symbolic acts not acts for results.

| feel like an inventor. My invention is the educational system that
integrates education and development, one that is close to the real
everyday life and which costs so little to implement.
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! feel like

My vision is that, one day, 1 will see this invention an inventor.
spread all over India in all the schools. My invention is

the educational
My vision is that, every village will have the system that
equipment and the skills that are the basis of all integrates
modern industry. My industry, my invention will education and

achieve this at a very low cost.

My vision is that, youth coming out of this system,
in villages all over, will be handymen, who are at
home with a variety of skills and can concretize
their ideas. They are inventors at their level.

development

My vision is that, a majority of the rural section will thus get access to most
modern techniques and this will spur development from the grass-roots and
ultimately, propel India into the new age. My vision is that India will, one
day, be at the forefront of a new civilization. Now | have put my vision in

black and white, as clearly as I can. But it is not possible to describe a vision
in words. | hope | can show a glimpse of it in my own action.

The Objective.
Rural Development through Educational System.

Strategy

Organize infrastructure and equipment with community involvement and
impart relevant skills at the grass-roots level. This will give the local youth
the capability to perceive their own problems and act to solve them ; this will
be true sustainable development, brought about by education.

Short Range Plan (Up to 5 years)

a. Formulate a syllabus and a teaching and implementing system to give
skills to students and services to the community through the
students. This will give necessary on-the-job experience to the students
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and services at modest cost to the community. This has been
achieved for both the formal and non-formal modes.

. Introduce flexibility in the curriculum so that it can be adapted to
local needs and changing times, without losing the advantage of a
common general effect. This has been done by introducing the
Project system in the final stage of the syllabus.

. Investigate scale-up problems, by replicating in more situations.
This has been done through Rural Technology through Education
System (RTES) funded by CAPART and MHRD jointly from 1988-
92 in three schools.

. Convince Education Departments, Central and State, about the
benefits of such a program and adopting it formally. This has been
done partially. The NCERT and MHRD have accepted the
principles and also instituted the Prevocational Scheme of
funding that accommodates this. The Maharashtra State CERT
put forth a proposal to start schools on the Vigyan Ashram model
in 30 districts on an experimental basis. If successful, this will be
extended to all secondary schools in the state. After waiting for
the Central prevocational scheme, the State government
announced their intention to do this and the Education
Department has decided to implement the program in 100
schools in the current 5 year plan from 1995 June and use 1994-
95 for preparation, selection and training of teachers and
instructors etc.

- Network the Community Polytechnic (CP) Scheme and the
Prevocational scheme, both of MHRD so that, the former trains
the instructors and becomes a resource group for the latter. Such
networking is provided for in the CP scheme, as recommended by
the Kalbag Committee report given in 1987 (of which CAPART
was a member). These recommendations have also been
accepted by the Govt. of India. The Program of Action of MHRD,
as presented to the Parliament and approved, includes this.
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f. Set up a computerized information and referral system covering
the whole nation. This will allow easy retrieval of economic,
demographic, and technical information and thus facilitate
solution of these problems. It will also link the rural education
system and youthtothe national S and T establishments
through areferral system.

g. Propagate formation of a funding consortium for the above. This
will be linked through coordination committees at State and
National level. This is provided for in the above CP report and is
being pushed through the MHRD, via the vocational program.
{Joint Council of Vocational Education)

h. Ensure technical back-up for the above, by exploring the technical
feasibility and economic viability of acquiring suitable computer
hardware for rural conditions and training rural youth to install and
operate the same for rural economic activity including education
and development, with minimum government finds. A computer

has been set up at Vigyan Ashram through CAPART funds and
used through CAPART funding for training rural youth in its
operation. Also a PC/AT computer has been assembled to

operate on battery supply and do the necessary maintenance
through local youth in the Ashram.

i. Promote development of designs and technologies to suit the
school level equipment facilities and skill level. Document these
after testing in application; make these available to all schools so
that the Schools become a channel for introducing new
technologies in the rural area. A network of polytechnics and
engineering colleges and some Its can be used to generate new
designs so that a library of designs is available for all schools to
implement for rural use. This has already been started. A list of

projects for such colleges is available and DST has also agreed to
fund these as separate proposals.
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Long Range Plan (5-20 Years)

a. Extend the system with variants all over India.

b. Link CP scheme to education to form a single national level
coordination setup.

c. Institutionalize the information and referral system, from the
village/grass-root level to the S and T establishments and funding
agencies at the national level.

d. The Institutionalizing of the various aspects of this perspective
plan must be so done that, Vigyan Ashram should be superfluous
and the program should go on without the Vigyan Ashram
initiatives. It should become a national program.

e. Develop a system so that the grass-root workers document their
work in a scientific spirit, and in their own language and style.
This should include validation by other peer groups and then
publication in a scientific journal specifically run for and perhaps
by the “barefoot” scientists and technologists.

f. Make a compendium of rural needs, grid problems, which will be
continuously updated, as a part of the information system. This
can be used as a source for selecting research and development
problems by the engineering, agricultural and other educational
institutions to bring the existing urban students nearer to reality.

9. Adapt the above so that the principles of education that are
contained therein, are extended to urban areas also and link the
urban and rural weaker sections thus helping to reverse the
migration pattern.
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The provision of community services not only brings
‘ -reahsm to education, but also links education to rural
i v life and the community.






