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Science for Citizenship

Prof. R. O. B. Wijesekera

cience is one of the dominant factors in a modern citizen’s life. Science has never been so powerful
Sand influential. Yet to the large majority of the poorer people of the world, it is indeed a stranger.

Its beneficial effects hardly touch their lives. So from a global standpoint the question begs itself: Why
Science? To respond to this one must first comprehend: What is Science? Man’s symbiotic relationship
with his natural environment and his inherent curiosity, and the need to use it for food and shelter was
the initial driving force to investigate. Wonderment at the natural phenomena led to the enhancement
of his knowledge base. It also was the beginning of philosophies regarding the nature of the world, the
universe and beyond. Man has always been a seeker of knowledge. It appears to be one of his intrinsic

characteristics. Let me illustrate this with a personal anecdote:

My grandson four years old was told (unadvisedly, by one of his elders), when he was naughty, that God would be
watching him from above. He then confided in his mother that he was puzzled as to why God must watch from above.
Why could he not come down, to earth? In the same vein he asked his mother “What colour is God?" My daughter, a
professional information scientist herself was quite confused. "Why do you ask that" she queried her son.
"Well" answered the little boy, "if we cannot see Him, and, he is above, then He should be either blue or blacks. In
the daytime the sky is blue and we cannot see Him. In the night time the sky is black and we still cannot see him."
Then the little philosopher added, "I think he is blue, - because, black will not be visible above at night, but only blue
would not be visible both during daytime and night.

So, observation, curiosity, deduction, and hypothesizing appear to be in the very nature of mankind.

They are the ingredients that gave rise to science.

The early excursions of Man into the nature of the environment and speculative thinking on the
nature of the world and the universe resulted in the early religious philosophies. Such philosophical
theories covered concepts regarding the nature of the solar system, and the lunar system, and gave rise
to subjects such as astrology, and astronomy (later to be hi-jacked by science). The same exploratory
spirit led to the discovery of oceans and continents. And the "primitive sciences", related to winds and
waves, began to spell, power, prestige, and economic influence in the world. All this time the immediate
environment too received man’s attention, for it was flora and fauna that provided man with his food,
clothing, and even his medicines. It was this exploration of the environment that gave rise to the birth
of Science, and scientific knowledge, and Agriculture. The scientific method for the acquisition of
knowledge came into play. The corpus of knowledge that we now call Science was built up this way. The

scientific method went beyond observation and hypothesizing.

It brought in the phenomenon of experimentation. Observation was followed by experimental

observation, building theories, verification of these theories, by further experimentation, compiling
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laws of nature, and all these operations followed in a systematic, “Ja ronde”. It is this la ronde, that is,

scientific method, by which knowledge in science is acquired, collated and built upon over time.

Let it not be understood that this is the only way that knowledge can be acquired. The noted biologist
Sir Peter Medawar FRS, in his delightful book, entitled: Induction and Intuition in Scientific Thought
has this to say:

“Ask a scientist what he conceives the scientific method to be and he will adopt an expression that is at once
solemn and shifty eyed: Solemn, because he feels he ought to declare an opinion: Shifty eyed-because, he is wondering

how to conceal that fact that he has no opinion to declare.”

So not all scientists are aware of the scientific method although they may practice it. Philosophy, in
contrast, remains as such, not being verifiable by the type of experimentation we know of in science.
As a consequence, Philosophy could reach out, beyond the practical limitations of science, but remains
abstract and with lesser practical relationship to Man and his Environment. However, the compelling
symbiosis between man and the environment remains to this day, and leads to the craving for more

knowledge, if it were for need as for greed.

This craving is the driving force of science and exploration itself- life being inevitably a series of
explorations. Thus Science and the build up of scientific knowledge brings with it prospects for man’s

continued sustenance as a species. It also brings dangers about which we shall deal with later.

Now some further questions emerge which demand responses: Why does mankind want Science? For

what is Science? For whom is Science? Let us now consider these.

Today Science is indeed part of the modern world’s culture. Its real beginnings as modern science
commenced after the Industrial Revolution in Europe, with the introduction of Newtonian physics, and
Robert Boyle’s Laws in Chemistry. The founding of bodies: like the Royal Society in England, and the
Academie Royale des Sciences in France was also the beginning of organized science in Europe with
these new institutions gaining the patronage of the of rulers like Charles the first, and Louis IV. Physics
and Chemistry led the way to modern Biology with the Theories of Evolution of Charles Darwin.

The discoveries of the twentieth century have had the greatest impact on mankind. Researches on
Natural Resources, both —Terrestrial and Marine - have led to a vast repertoire of knowledge for use
by man for his benefit. The revolution in therapeutic agents came with the study of plant natural
products which primitive man had been using as his medicines. Synthetic chemistry took over from
there and based on nature’s molecules, man was able to make his own, for designed purposes. Synthetic
polymers have revolutionized modern life, with materials that enable everything from computers to
women’s clothes. Studies of the winds and waves with man-made satellites have enabled prediction of
the weather to a nicety. Travel, transportation, communications are vastly different to what was in the
time of our own country’s independence, only half a century ago in time. Science and the science

related technologies have moved the living style of citizens to a range from where we cannot now
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recede. How many people, even some in remote areas of the globe, can now do without computers,

cell phones, television, and modern conveniences and conveyances.

Science is the agent of all this and we the citizens of the world cannot do without science. Besides
science is clearly now the factor that determines economic power and thus the level of life of all
citizens. 1f there is a vast difference between the rich nations and the poor it parallels the respective
capabilities in science and technology. Yet there are three major characteristics, seemingly the direct

result of science, that springs danger signals.

Firstly, science as we know it and its basic benefits, have still to reach the poorest in the world . In a
world of increasing prosperity and plentiful food supplies, about 840 million citizens still suffer from
hunger and malnutrition. Of these, 799 million according to the FAO, live in developing countries
where, there is relatively little evidence of the beneficial effects of science. Although electric and other
forms of modem energy types operate in the affluent areas, their benefits have yet to reach a larger part
of the world’s citizens. The story is the same as regards water, health care, and social comforts. Only
about 15% of the world’s population, enjoy the bulk of 85% of the benefits of modern comforts.
Science has somehow or other, even accentuated the economic divide between the citizens of the rich

countries and the poorest.

Secondly, science has enhanced the power of crime. The poorer countries as well as the rich are
constantly embattled with this danger. Terrorism is indeed a global issue. but the danger is the fact that
there is a political dichotomy in combating it. The impact of terrorism on the poorest sector receives

little attention as the richer countries wade in to secure themselves.

Thirdly, Science has given the world several self-distruct handles with awesome destructive power,
namely, the potential of nuclear power, of genome related biotechnology and stem cell research. So in
this aspect of danger, there is naught for our comfort. The science-political interface is responsible and
this argues for the importance of future science education - education directed towards citizenship and

leadership in all spheres.

Recent events have shown that, on this crucial issue, science education must be linked to a moral and
ethical foundation, that is seen as legitimate by ordinary citizens It must also be accepted as being
responsive to their needs and interests. How science is taught in Universities and particularly schools is

also vital to a public understanding of science.

So indeed the questions beg themselves: Who teaches? Teaches what? Teaches whom? If an eight year old
asks about the universe, the climate, evolution, materials and minerals, plants and animals, the teacher
should be equipped to reach for the information and deliver it to the eight year old within his framework
of comprehension. This means that curricula, teacher training, and teaching mechanisms, media and
materials, should be attuned to the new generation, who have been nurtured in a scientifically fashioned

milieu. In addition, can we install in the minimum University curriculum, the concept of scientists who
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care deeply for truth and clarification, if only for the rewarding experience of finding order and beauty

in a chaotic jumble of natural events?
May I quote below the words of the eminent American Physicist Professor I. I Rabi:

It is my beliefthat teaching science well in schools and Universities is to enable students to learn what science is.
It is to enable them to catch a glimpse of the heritage of man's experience and his symbiotic relationship with his
environment. It is to understand man's experience in the context of the vast changes that surround us, born of new

revelations enabled by the same technologies that appear awesomely foreboding.

How science is taught, therefore, is vital to promoting a public understanding of science. I believe
that students can best learn science by indulging in scientific inquiry themselves. They would find it
appealing if the science they are learning is meaningfully connected to their own lives. It becomes then
amemorable experience and not something to be memorized. Universities and schools should integrate,
scientific exploration with other disciplines, for example, history, geography, languages, art and
literature. And as leading edge research releases new facts and concepts, the older untenable ones

should be discarded. In this way, students will be responsive to new insights and knowledge.

A major ingredient in coping with a world, gone mad in the pursuit of wealth and power driven by
science and technology, is the manner in which scientists themselves cope with their inevitable

involvement in public affairs. They should be concerned with values and goals.

The Republic of Science is international and elitist by its very nature. Only scientists can participate in
its deliberations and governance. But, as we observed earlier, science and the Technology that derives
from it, is the very foundation of economic power and global wealth. And at the interface of science and
politics, the atmosphere becomes dangerous. Politicians and even the public should engage in the debate
with regard to the applications of science and technology. The issue affects everyone. And so everyone
has aright to be heard, whether it is with or without a framework of democracy. This makes it imperative
that every citizen has some idea of the world we live in, dominated by the culture pattern set by science

and technology. So an education about science is just as important as an education in science.

Thus, the participation in global science is very much a national issue. A naive recipe would be, a total
withdrawal from global science that would be suicidal. So the management of science in a country
becomes crucial to its existence. This means the acquisition of national capability in regard to pertinent
areas, the maintenance of adequate scientific personnel and institutions in creative and productive

activity. The nation’s future citizens have to be groomed to address these needs.
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