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Basic Knowledge: It’s Impact on
Science, Technology, Education and
the Society in General
Prof. Keerthi Tennakoon

thank the Vice-Chancellor and the Senate of University of Sri Jayewardenepura for inviting me to
Iaddress this convocation assembly. It is a pleasure for me to be here because Jayewardenepura was
where I laid my first step as a university teacher. Before that I was a school teacher for a while and then
a graduate student in physics abroad. When I came to Jayewardenepura in 1972, I noticed a distinct
difference here and at the universities that I was acquainted with. Departments in the Faculty of Science
closely interacted with each other, an environment conducive to the exchange of ideas. As a result, my
childhood interest in chemistry was rekindled. I used to ‘steal’ chemicals from the Chemistry
Department Stores and bring them for the Physics Department to do experiments. Although my first
love remained theoretical physics, what 1 did at Jayewardenepura gave me much confidence to do

experimental research in a borderline area between physics and chemistry.

I am also indebted to late Professor P.C.B .Fernando, for encouraging me to join the Physics
Department, Jayewardenepura, if not for him I would have ended up abroad. Secondly, Professor P.C.B.

Fernando permitted me to continue the things [ started for the fun of it.

Jayewardenepura University occupies a landmark position in the history of higher education in our
country. Before the two prestigious Pirivenas, Vidyodaya and Vidyalakara were granted university status,
we had only one university, the University of Ceylon at Colombo and Peradeniya. When the idea of new
universities came up, academic circles expressed concern. Questions that arose were how to find
qualified staff?, can we maintain academic standards?. It is not difficult to commission universities by
the stroke of a pen. The tumultuous task would be to develop them up to the true meaning of a
university. Owing to the painstaking efforts of successive Vice-Chancellors, academic staff and
administrators, this task has been impressively accomplished, despite set backs that erupted from time
to time. The obstacles which the other new universities had to face were resisted more strongly and

radically by this university.

According to a Chinese saying, a tree can be fully grown in a decade, but it takes a century to
condition a social establishment. In my frequent visits to the Jayewardenepura University, I have noticed
trees in the premises growing taller and taller and the university keeping pace with the trees a

contradiction to the famous Chinese saying! Jayewardenepura University is still less than a half a century

old.
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I decided to speak on the subject of basic knowledge because it is worthier than material resources.
Again, the importance of basic knowledge in all sectors of human activity has not been realized in many
developing countries including ours. I may often make reference to scientific knowledge; this does not
mean that basic knowledge always connects to science. No one can define science or fix the line
demarcating science from arts. In this context knowledge covers all domains and aims to understand

the reality.

Things that happen in every nook and corner of the world generate enormous heaps of information.
Semiconductor based computer technology made it possible to disseminate this information to the
remotest locations. However, stock piles of information remain useless, unless you assimilate them to
knowledge. Knowledge is the integrated and correlated set of the bits of information which leads to
understanding and wisdom. Wisdom is the ability to use knowledge to solve problems and face
situations. The knowledge we already possess paves the way towards creation of new knowledge from
the information acquired. There is no indication that a computing machine can extract knowledge from
information without the intervention of the human brain. As such, providing facilities and training
people for information retrieval alone would not be adequate. Our human resource needs to be
educated to gather knowledge from the available information. The most powerful tool we have for
processing information and converting it to new knowledge is basic knowledge. In contrast to empirical
knowledge, which correlates observations within relatively narrow limits, the basic knowledge extends
correlations to vast domains. It uses inductive and deductive reasoning to gain more information and
further knowledge. In general empirical knowledge answers questions posed with the word “how”.
Whereas the basic knowledge addresses questions “how” and “why”. A great virtue of basic knowledge
is that in attempting to find answers to questions “why”, we encounter a whole host of problems of the
type “how” and their solutions. This has been the prelude to technological and social advancement. Thus
the prime motive force behind the upliftment of the quality of life in modern times is indisputably the
basic scientific knowledge. Many examples can be drawn from history to prove the point. Ancient
farmers having noticed that animal dung or compost and certain minerals in the soil promoted plant

growth, applied these materials to the soil to obtain better yield from their crops.

Modern science posed the question. “why did such manures work” and found that Nitrogen,
Potassium, Phosphorus and several other micronutrients are essential for plant growth. A series of
questions that arose later, pertaining to these findings led to many discoveries of unprecedented
practical value. To name one, the German chemist Fritz Haber found a catalyst for converting
atmospheric nitrogen to ammonia. All commercial nitrogenous fertilizers derive their nitrogen from
the Haber process. If not for the Haber process, the existing human population would not be sustained.
Another glaring example is Louis Pasteur’s research. Thinking it would seriously affect his desire to
conquer the world, the emperor Napoleon III was so worried about a mutiny in his navy. The cause of
mutiny had been the spoilage of wine stored in the ships and he begged Pasteur for help. Pasteur having
looked into the problem, not only found the cause of spoilage of the wine and ways of preventing it, but
also discovered unknown forms of microscopic life. Remedies for many diseases and basic principles of
healing and preventing pathogenic infections followed from his work. Having done all this, Pasteur is

said to have inscribed the following words in front of his laboratory desk. “The moment one thinks only
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of practical applications of science, the sprit of originality is killed”. Pasteur was not undermining the
importance of mission oriented research. He had commented on the value of unlimited scientific
inquiry. Pasteur being more a theoretician with a deep insight even foresaw the results of experiments.
Perhaps referring to himself, Pasteur also said “chance favors the prepared mind”. In a world flooded
with information, we need men and women with prepared minds. Preparation of the mind does not
mean mastery of a lot of things or knowing 'everything’ in his or her discipline. One individual can
comprehend only a miniscule of the ocean of knowledge in front of him. A prepared mind sees through
things and knows how to extract those portions of knowledge appropriate to a given situation. Einstein
was not a mathematician, but his mind was extraordinarily well prepared and he readily identified those
arcas of mathematics required to formulate the theory of gravitation. The purpose of education is the
preparation of the mind to gain knowledge and wisdom to solve problems and contribute to maintain

social order. Education liberates the man from ignorance, paving the way to accesses of knowledge.

In all disciplines, it is the basic component with a theoretical structure that prepares and sharpens
the mind. Instead of providing for this primary purpose of education, there is a widespread tendency to
reform curriculum by replacing basics by ‘so-called relevant stuff. Some divide subjects taught in
schools into two sets, “useful” and “useless”. A curriculum reforms committee is said to have classified
Physics, Sanskrit and History under the latter category. These classifications, as well as other reasons.
may have influenced the decision to scrap Physics as an essential prerequisite in the A-level, to enter our
medical schools. Doctors require some exposure to Physics not only to manage high—tech instruments
they use. But also to understand more routine things like measuring blood pressure. Again, Physics,
trains the mind of a doctor to arrive at the best diagnostic decision. When consulting doctors, some
people look at the letters after their names. In future it may be wiser to find out what subjects they have
done in the A-level. There is also a tendency to adulterate basic undergraduate curriculum with applied
areas. Thinking has been, those who go through such courses fit more to the requirements of industry.
Is this a valid argument? Do we have any evidence to support this? Industry requires sharp minds
adaptable to any situation. It is basic science that imparts this quality and once you acquire it,
specialization is rather an casy task. Some of these curriculum revisions also have ignored prerequisite
requirements. Although an interdisciplinary touch helps to broaden ones horizons, this should never be
done at the expense of basic prerequisites. Can anyone meaningfully follow a course in Physics without
a background in some essential areas of mathematics? Long ago, when I was an undergraduate student,
mathematics was foreign to our Departments of Physics. The University of Jayewardenepura was the
first to introduce mathematics within to the Department of Physics to meet the prerequisite needs. I
am glad that this aspect of Physics teaching is now very well taken care of in this university. Similarly
Physics should precede electronics. The few individuals with highly innovative electronic skills that I
have come across are not those who have followed synthetic courses in electronics. They are the ones
who had played with electronic gadgetry for mere curiosity. Such persons if exposed to basic science at

the appropriate time would do marvels.
We now place much emphasis on information and communication technology envisaging economic

returns. Our neighbor India has succeeded in this venture. Students find it attractive because of the

lucrative employment opportunities. Investment in this sector is justified as it develops our human
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resource imparting useful skills. What we have forgotten are the most challenging developments behind
information and communication technology. Communication technology became possible after decades
of intensive research in fundamental physics leading to quantum electronics and invention of the
transistor - the greatest invention of the twentieth century and one which contributed most towards
exalting the quality of life. We should also encourage advanced studies of this nature. Only then will
science get permanently imprinted on our culture like in the West. Again, we cannot ignore emerging
areas of science and technology attuned in other places. Just as in ladies dress there are fashions in
science. Fashion arouse desire, a part of human nature. Grabbing a fashion is not a bad thing if it is
concertedly and honestly pursued. About two decades ago it was biotechnology. How much have we
achieved in this sector in proportion to the amount of talking, travel and investment. Poor performance
undoubtedly re-flects lack of emphasis on building a strong indigenous research culture in this field and
shying away from excellence. Now it is nanotechnology, a fashion proliferating everywhere in the
world. Nanotechnology offers tremendous opportunities comparable to the outcome of the industrial
revolution. Fashions come when the time is ripe and they are invaluable, if you are smart enough to

adopt them. In the case of technological fashions smartness comes from your basic science competence.

Some say although we have invested so much on education, we are still poor. They further argue that
the students who complete upper school and the graduates we turn out from our universities find it
hard to gain employment. Our graduates are unable to contribute to the economy because they have
not done the things relevant to the needs of industry and agriculture. Therefore our education system
should be revised drastically. Actually, our investment in education is fully justified and it has paid off
rich dividends. Not merely literacy, the level of general education in both city and village communities
stands quite high. In most developing countries, a reasonable level of awareness is seen only in the cities.
Many attributes of our society reflect signs of good awareness. Despite poverty a large portion of our
population maintain fair sanitary conditions. Incidence of HIV happens to be very low, again a sign of
being aware. People value education and consider educating their children as a primary responsibility.
The fault lies elsewhere, if the suggested educational reforms of doing only the relevant are implemented,
we will go from bad to worse. Up to now, graduates we turn out from our universities are good. If the
curriculum was irrelevant, how can they do so well when they go abroad? The real problem seems to
be the lack of opportunities. Opportunities cannot be created artificially via minor adjustments. For

this, a strong research base has to originate to push new industries and expand existing ones.

Modern economies base their strength on knowledge of the human resource rather than on the
wealth of the natural resources. Our economic weakness owes much to scientific back wardens.
Although our general educational standards continue to be quite high, we shy away when it comes to
quality and excellence. We cannot enter into the competitive technology and research needed to boost
it, without maintaining quality and standards in higher education. Unlike undergraduate education,
which still stands fair, our postgraduate education needs to be revamped and energized. Here again we
should not underestimate the importance of basic science or theoretical knowledge and jump into
applied innovations. Our graduates who find places for postgraduate studies in the United States of
America go through rigorous course work in basic disciplines for a year or two before going into thesis

research. The enviable success of the US postgraduate educational system and its technological
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achievements owes much to emphasis on basics. Our postgraduate science education is largely confined
to a number of handpicked synthetic courses to fit various situations. As there had been a number of
natural disasters during the past few years. Postgraduate courses in disaster managements have come
forth instantaneously. Disaster management is a highly complex subject which requires high skills and
advanced knowledge in engineering, geology and geophysics, climatology, community medicine,
sociology ect. Can we do all these in a crash course on disaster management? What universities need to

do is to divert a concerted effort to strengthen the research and education in these areas.

It is instructive for us to examine how the west used science to become rich and why we failed.
More than two thousand years ago we were one of the most technologically and culturally advanced
nations. Our irrigation systems, civil construction works and metallurgy surpassed contemporary
civilizations. Sri Lankan steel tools were highly priced in many parts of Asia and only few other countries
in the East possessed similar technological capabilities. All these advancements come under the category
of empirical technologies with no science. Seeds of science first appeared in the East and later to a more
he appreciable extent in Greece and Arabia. Greeks were the first to adopt mathematical and logical
reasoning to understand puzzles of nature. Plato rejected experimental method but he a his pupil
Aristotle indulged in experimentation as well. The intellectual influence of Greece diffused further
west and Aristotle’s philosophy dominated and persisted there for a long time. Why didn’t the Greek
scientific influence filter down to our region? Distance may be one reason. But more than that; the
pressure of the rich eastern culture pushed away anything from outside. Greek philosophy and
mathematics did reach India. Although readily assimilated by the learned Indian scholars, it did not
establish there. As the West was nearly a cultural vacuum at that time, the Greek thinking readily sucked
into their society. Knowledge that came from Greece to other European countries incubated there for
sometime and burst into science. Realization of scientific method changed empirical technology to one
based on science. This was the primary cause of the economic advancement of the west. The reason why
we failed to turn empirical technology to a one based on science was a matter of circumstance, not our
inferiority. When science and technology began flourishing in the West, we were under colonial
interference, a situation not very conducive to indigenous intellectual stimulation. Nonetheless, science
came to our land during the time of colonial occupation. Science was valued as we value other foreign
commodities. Except for few elitists who received education in England, science barely reached the
educated laymen, especially those not conversant in English. Scientifically oriented indigenous thinking
did not receive encouragement. When Martin Wickramasinghe wrote a book on evolution he was
ridiculed by some elitist dons. This book of very high literary quality reflects the original thinking of
one of the most creative Sri Lankans who loved nature. A man who lent an exemplary service in passing
the message of science to the intelligentsia in the country was late E.W. Adikaram, a former Chancellor
of this University. His books, newspaper articles and the science magazine “ Naveena Vidya’ created
much entusiahsism in the early nineteen fifties. The book on the atom, written by him a few years after

the Hiroshima incident introduced atomic theory to the interested laymen.
After independence, with successive governments generously investing in education and expansion

of universities, we have succeeded in producing a scientific and technical work force to meet almost all

routine service requirements. However, we have failed to inculcate an indigenous research culture,
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nurture scientific creativity and go beyond the routine. Science is truly international, exposure to what
happens elsewhere in the world and the interaction with peers contributes greatly to its progress.
Instead of taking things in that spirit, some of us tend to believe that our objective in education and
research should be to meet the immediate practical needs, the most intellectually stimulating issues are
considered as matters for the affluent nations. A hidden reason behind such thinking could be a
reluctance to engage in more challenging endeavors. Culturally, we are intellectually inclined and
endowed with powers to face challenges. The policy needs to be adjusted to nurture the inherent talent

of our human resource in the right direction.

The visible achievements of science amaze everyone. Material items such as cellular phones,
computers, space vehicles, medicines, modern agricultural products belong to this category. Even
more amazing are the scientific theories which enabled all these. Making the public aware of the power
of scientific theories and promoting education and research in theoretical science is an absolute necessity
for technological advancement and intellectual awaking of a nation. Our newspapers, magazines,
electronic media and a number of scientific organizations have contributed greatly to disseminate
science to the general public and students. However, most of these programs fall into the former
category in highlighting visible achievements of science. Popularization of the other aspect of science
deserves an equal importance. This would help in motivating and attracting the most talented minds to

science.

The American physicist Richard Feynman once said, ‘If some cataclysm destroyed all existing
scientific knowledge, what should be the shortest and the most informative message that we pass to the
next generation for them to wake up’?. Feynman argued, we should tell them that matter is constituted
of particles. The understanding of the atomic constitution of matter - the most important key to all
science and technology originated from analysis of experimental data within a theoretical framework.
Elucidation of structure of the atom, culminated in the discovery of quantum mechanics - the most
precise theory ever to be formulated. Theoretical scientific knowledge possesses predictive power, you
can foretell, what is going to happen if you do something. The predictive power is extreme and most
precise in the case of quantum mechanics. All its predictions have been verified or remain to be verified

and none refuted.

In engineering and applied sciences, planning is possible as you have theories possessing predictive
power. If you cannot determine the outcome of what you propose to do, there will be no guarantee that
your plan can be successtully implemented. Social sciences have no predictive theories; thus serious
mistakes have been made in imposing intricate plans on complex social systems. Social systems develop
or become more orderly via evolution dictated by market forces rather than by imposition of rigid

plans. It is safer to have flexible plans with some vision to direct the progressive evolution.

Sometimes theoretical knowledge helps one to make the right decision without resorting to a test.
In circumstances where you cannot do experiments and in emergency situations, the best course of
action has to be decided by theoretical considerations. A surgeon frequently uses his theoretical

knowledge to make decisions, especially in the problems which he had not experienced previously.
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A weakness in our society leading to most damaging consequences is adherence to myths and occult
beliefs: Basic knowledge clears people of occult thinking and myths. The loss to an individual or the cost
to a nation resulting from such beliefs would be tremendous if carefully assessed. Breeding of ideologies
similarly confronts the society. An ideology is a set of concepts of unproven validity adopted by a group
who wishes to impose it on the society. Many social evils such as terrorism, racism and religious fanatism
originate from ideological thinking. Basic knowledge stands against ideological brain washing because
it assists one to distinguish the truth from the untruth and the viable from the non-viable. Most of you,
who have obtained a degree for the first time after years of hard work feel relieved. Naturally other
thoughts will also come to your mind. How to find good employment? How to succeed in life? No one
can give definite answers to the above questions and there are no clear cut prescriptions to achieve
these. Achievements depend on your effort and the chance of getting something good. I will once again
remind what Louis Pasteur said “chance favors the prepared mind”. Chances and opportunities are
more abundant than we tend to think and in order to grab them you must be prepared. Preparation
means alertness and acquisition of more and more knowledge and skills. Efforts towards achievement,
naturally leads to failures as well. The reason is simple. In general you have just one single or very few
ways of reaching a given goal and almost innumerable ways of missing it. The most important thing is
not to get discouraged, when you encounter a failure. Albert Einstein once said “beside every failure
there is an opportunity”. Einstein had to face many failures. His ambition was to become a teacher in a
school and having failed, managed to find a clerical position in the Swiss patent office with his father’s

influence.

If you are prepared and strive to achieve what you wish, you will certainly succeed. I congratulate

you and wish you success in future endeavors.
Thank you.

2007.01.31
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