EUREKA: SCIENCE & PHILOSOPHY
Scientific truth has been relative since the 1500’s, contrary to the dogmas of ideology and religion. This is necessarily the case because the empirical approach to knowledge depends on the rejection of hypotheses. This is the well-known experimental method of Newton and Locke. Galileo Galilei thought that a thesis should not be accepted a priori but experimentally checked (see his work Saggiatore, containing the foundations of the ‘experimental method’ which consists of four phases: 1. observation; 2. hypothesis; 3. deduction; 4. verification, having to confirm the hypothesis in order o state the law). […]. 

However, another school of thought  (the so called “philosophers of science’) tends to maintain that a discovery, and thus knowledge, are always the result of an idea. That means there two methods of approaching knowledge: 1) a priori and 2) a posteriori. The former (represented by Parmenides, the Platonic Idealists, Cartesian Rationalists) is deductive: it moves from idea to reality. The second method, however, (represented by the Empiricists: Locke, Hume, Berkeley) is inductive: it moves from reality and known facts to general rules, without any innate or preconceived idea. The ‘Epistemological philosophers’ occupy a mid-way position between the two approaches. They try to epitomise the two methods by a more scientific than philosophical approach to knowledge. They acknowledge the need for empiricism, but argue that empirical knowledge must be guided by a ‘gnoseological’ apparatus. So, what comes first, theory or experimentation?

Such a subject has been dealt with by different philosophers over the centuries: Protagoras (who in Antilogies stated that any thesis is defensible against another one); Plato (Republic); Aristotle (Physics and Metaphysics); Nietzsche, who in Die Frohliche Wissenschaft (= The Gay Science) criticises all absolute and unconditioned truths, all that is systematic and, therefore, positivist science as well. 

 Finally, the British neo-Kantian philosopher Karl Popper who opposed neo-positivism and advocated the provisory and conjectural character of scientific Metaphysics by proposing the principle of ‘falsifiability’ against the principle of ‘verification’: a scientific discovery is tested on the basis of elements which prove its falsity rather than on the basis of its verifiability. In Popper’s view, the scientific process is inverse: from theory to experimentation, ideas must be shown scientifically to be true or false. […]. 

One more important book about this subject is Physics and beyond by Karl Werner Heisenberg, a theoretical physicist who was awarded the Nobel Prize for Physics in 1932. He is famous for the ‘principle of indeterminacy’ that has greatly influenced philosophical speculations about the relationship between the experimenter and the object of research as regards the question: is scientific research objective or subjective? – i.e.: is science a result of actual experimentation or is it based on mere interpretation? 

According to his ‘principle of indeterminacy’ knowledge has an insurmountable limit. If we want to ‘see’ the trajectory of an electron experimentally we must bomb it so that it can go out of its orbit and change its speed.  However, when the electron becomes ‘visible’ its dynamic has been modified by the researcher. This means that it is impossible to know what an electron is ‘in itself’. 

The implication is that absolute truth or, from a Kantian point of view expounded in Kritik der Reinen Vernunft  (= Critique of Pure Reason), knowledge form outside is impossible. In his work, which is also a series of dialogues with some of the most important scientists of his time (Bohr, Fermi, Planck), Heisenberg also reported Einstein’s answer: “Experimental data are somewhat heuristic, yet in principle it is quite wrong to ground a theory exclusively on observable quantities. On the contrary, it is a theory that establishes what we must observe.” Heisenberg and Einstein agreed on the cognitive basis of modern epistemology: there are reciprocal interferences between observable phenomena and mental apparatus, and these need to be checked and verified in their turn. […]

 (Adapted and abridged from: Giulio Dileo, Edwin A.Abbott, Flatland, Loescher, 2000)

