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The Origins of Science 
Part II: After Thales 

Gangan Prathap 

In Part I of this essay, we had tried to locate a time, a place 
and a man in history from whom, one could argue, the great 
enterprise that we call science began. In this second and 
concluding part, we will examine the course of philosophy 
immediately after Thales' great intellectual leap. 

Introduction 

If one has to look for a single agent who could be considered to be 
the founder of the philosophical and scientific tradition of the 

Western world, it would have to be Thales. So, we have a 

remarkable tradition of Greek philosophy, from Thales (580 BC) 
to Plato (430 BC), a tradition that has not been paralleled, let 

alone excelled, by any other period or any other culture or 

civilization. Sir Karl Popper, one of the leading philosophers of 

science of the 20th century, called this "the tradition of critical 

discussion". In all or almost all other civilizations, the scholastic 

tradition has been to pass on knowledge as doctrine, as received 
wisdom based on authority or text, from one generation to the 

next. The legacy of the Greeks, beginning with Thales and 

coming down through to Socrates, was that of persistent 

questioning, before the secrets of nature are yielded to us. Socrates 

said, "The unexamined life is not worth living." 

From Thales to Anaximander 

Thus, this newly emerging tradition encouraged criticism, even 

of one's masters. We find that the second of the great Ionian 

philosophers, Anaximander, also of Miletus and both pupil and 
kinsman of Thales, was ready with new ideas that were in direct 
conflict with the wisdom he received from his master. Popper 
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says that he likes to imagine that Thales was the first teacher to tell 

his pupils: "This is how I see things - how I believe that things 

are. Try to improve upon my teaching." On the other side of the 

world, around the same time, Buddha was to tell his disciples the 

same thing: "Don't accept anything as truth, even from your 

teacher, till you have verified it for yourself." 

Anaximander is remembered for having made the first map. He 
too addressed the question, "What is the world made of?" Unlike 

Thales, he argued that the ultimate physical reality could not be 
a physical substance itself. Thus, for water, he substituted an 

'undefined something', an eternal imperishable substance with no 

properties but capable of containing 'oppositions' within itself 

such as hot and cold, wet and dry. He conceived of an eternal 

motion so that the familiar objects that appear to our senses are 
formed out of the 'oppositions' of this undefined substance and 

then return to it when they decay. Another idea he formulated was 
that of a balance of forces in nature. Thales believed that the 

flat earth rested on water, an argument which leads to an infinite 

regress. Anaximander was able to use his concept of the earth as 

being in the centre of an eddy or vortex which was in eternal 

motion so that it could remain freely suspended in space through 
a delicate balance of forces. This was a remarkable advance in pre

scientific thought. Anaximander also speculated on the origin of 

the human race. He departed boldly from Greek mythology, 
which had so far traced the descent of man from the Gods and the 

Titans. He made the heretical suggestion that all life emerged out 

of water and that man was once a fish. 

We can immediately sense that Anaximander's ideas are a 
significant advance over Thales'. The element which Thales 
thought of as a first principle is shown to be derived from some 

indestructible primary matter. Here, Anaximander is willing to 

accept an abstract idea rather than settle for a more concrete 

substance like water. His biological speculations can be thought of 
as an early precursor of the theory of evolution. 
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Formulation of an Atomic Theory 

Philosophers who followed Thales and Anaximander showed 

greater confidence and inclination to identify immortal principles 

and to justify these using systematic reason. To Anaximenes, who 

came immediately after Anaximander, the immortal principle was 

air. Notable among those who followed him are Parmenides and 

Zeno of the Eleatic school. A result of the severe logical 
examination of the physical theories that the Ionians produced 

was the formulation of the atomic theory. To us, some of the 

conclusions that they arrived at were strange (for example, that 

motion is an illusion; that empty space cannot exist and that the 

universe is a uniform distribution of matter!), but some of the 

intellectual processes they set in motion were to serve us well. 

One was a careful examination of the laws of logic. The other was 

the acceptance of the atomic theory, whereby everything in the 

universe is constituted from an infinite number of a single building 

block. Leucippus and Democritus are credited with this 

development and they also removed the earlier error of a 
motionless universe by arguing that natural motion of the 

constituent atoms is necessary to bring together and separate 

various forms of matter. There was therefore the possibility of 
cyclic change, of birth and decay, and all this reconciled with the 

idea of indestructible atomic constituents. 

Change as the Essence of the Universe 

The realization that reality was not something stable and change 

was the essence of the universe was made by Heraclitus. To 
Heraclitus, the immortal principle was fire. Heraclitus also 

suggested that all life 'evolved'; that everything grew in a constant 

state of flux. The world exists as a conflict and tension of 

opposites. This was to cause great consternation. When every 
thing was always changing, what could one say about anything? 

A distinction had to be made between the world of sense which 
was always changing, seemingly imperfect and unknowable with 
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Albert Einstein's View 

-The development of 

Western science has 

been based on 1wo great 

achievements, the 

invention of the formal 

logical system (in 

Euclidean geometry) by 

the Greek philosophers, 

and the discovery of the 

possibility of finding out 

causal relationships by 

systematic experiment 

(at the Renaissance). In 

my opinion one need not 

be astonished that the 

Chinese sages did not 

make these steps. The 

astonishing this is that 

these discoveries were 

made at oW. 

Scientific 

hypotheses should 

be provisional 

theories formed to 

explain facts which 

are observed or 

observable, 

through practice or 

by experiment. 
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a presumed world of underlying reality which was unchanging, 
perfect and open to reason. This is the basis of the Platonic 

wisdom which was to rulew~tern thought for nearly two thousand 
years. Again, what springs to mind is this disjunction - on the 
surface we have multiplicity and variety of appearances which are 
transitory but underneath, we reason that there is an inner and 
simplifying truth. 

It is thus seen that the Greeks exalted reason above everything 

else. What we sense can be illusory but what we reason can 

converge to, a picture of nature ruled by law, pattern and 
symmetry. It was the inner meaning that was more important 
than the outer appearance or event, and the Greeks believed that 
a priori reasoning could show us what the inner reality was. This 
was commendable but unscientific. Thus 'logos' or reason was 

often used and scientific exploration was excluded as something 

dispensable. 

The Conflict Between Reason and Art 

The conflict between what was 'logos' or reason, and what was 

'techne' or art and craft was beginning to emerge. Roughly 
translated, technology is the practice of art and craft submitted to 
the scrutiny of reason. This does not make it science, yet. For 

science, as we shall see again and again, requires experimental 
proof. 

Kitto presents a very good illustration of this conflict by relating 
a controversy discussed by Hippocrates, who wrote the first great 
essay on medicine. Hippocrates was essentially protesting against 

the tendency of the a priori philosopher to disregard many facts 
which are obvious to one practising a craft, as medicine essentially 
was then. These men tended to frame general "hypotheses" using 
unsupported generalizations. This, Hippocrates argued, is not 
the way to deal with an art or craft where the methods and 
practices are well known and can point the way to many new 
discoveries. Scientific hypotheses should be provisional theories 
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formed to explain facts which are observed or observable, through 
p~actice or by experiment. The natural philosopher rejects and 
denies all this practical knowledge. Hippocrates was the first to 

point out the futility of such an attitude. In fact, it is this attitude 
that continues to give philosophy a bad name. 

The Nature of Science 

With Hippocrates, we see the first understanding of what the 

distinguishing feature of science is. In fact, this is to be the most 
important lesson we will learn from all our explorations into the 
philosophy of science. Thus, to paraphrase a definition from 
Kitto, there is science only where there is the possibility of 
building up a body of truth by observation and experiment; or to 

quote from a more original source, the Precepts of Hippocrates, 

"In medicine one must pay attention not to plausible theorizing 

('logismos'), but to experience and reason ('logos') together. I 

agree that theorizing is to be approved, provided that it is based 

on facts, and systematically makes its deductions from what is 

observed. But conclusions drawn by the unaided reason can 

hardly be serviceable; only those drawn from observed fact." 

Thus, there were Greeks who were truly scientific in the modern 
sense. Just as there must have been other equally bold pioneers in 
other cultures and civilizations. However, tragically, another 
tradition was to take'firm root - philosophy began to supersede 
religion. Kitto discusses it extremely well. Greek philosophy's 
ambitious search for uniformity amidst the multiplicity of natural 
phenomena led to pure guess work (conjectures) and neglect of 
fact (refutation by experiment or observation in the attempt to 
frame comprehensive theories was totally dispensed with). 

PIa tonic idealism and the Aristotelian drive for comprehensiveness 
and dogmatism allowed generalizations to be made without 
empirical support or proof. 

While the Greeks 'shut their eyes', they kept their mind's eye 

Lewis Wolpert's View 
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turned out to be wrong 

- for being wrong is a 

constant feature of the 

scientific method". 
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Science is a very 

fragile thing and 

there are ominous 

signs that it can 

fade away and a 

new dark age 

emerge to close our 

minds again. 
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open. A lot, in fact some say most, of Greek science turned out to 

be wrong. So what they failed to do in science, they more than 

made up for by their magnificent leaps into metaphysics, logic 

and mathematics. Euclidean mathematics and Archimedean 
mechanics are excellent examples of what they achieved. These 
were to prove to be fundamental to the future progress of science, 

but for this, one had to wait for another 1,800 years. Much of what 

Euclid and Archimedes laid down was forgotten and was preserved 

through the thoughtfulness of Greek and Islamic scholars of the 

Middle Ages. The availability of these writings to Galileo was to 

be another landmark in the history of modern science. Another 

important landmark is the use of the Socratic dialectical method, 

the search through logical enquiry, especially in matters of 
aesthetics and ethics. This is illustrated in the writings of Plato. 

Plato, says Kitto, "drew a sharp distinction between knowledge 

and opinion. Knowledge is not what a man has been told, shown 
or taught; it can be only what he has found out for himself by long 

and rigorous search." This could very well serve as the definition 

of what we mean by scientific research, giving up a life to intel

lectual striving so that the knowledge of 'what is' is yielded to us .. 

The Ionian school (or Milesian school of philosophy as it is 

sometimes called) was the first in which the pupils criticized their 

master. Anaximenes, who followed Anaximander, continued this 

critical tradition. Unfortunately, as Popper sadly notes, this 
critical and rationalist tradition was invented only once, and was 

to disappear with Plato and Socrates. The European mind was 

closed and remained closed until the critical tradition was 

rediscovered in Europe, during the Renaissance, nearly eighteen 

centuries later. That science appeared with the Ionians was a 

miracle. That it disappeared and remained dormant for eighteen 
hundred years was not surprising. That it was re-discovered, in a 

more vigorous aspect (reason and idealism was to join experience 

and empiricism) was another remarkable miracle for which we 
must be immensely thankful. However, we must be watchful as 
well - science is a very fragile thing and there are ominous signs 
that it can fade away and a new dark age emerge to 'close our 

minds again. 
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