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“The method of science is the method of bold conjectures 

and ingenious and severe attempts to refute them.” 

 
(K. Popper, Conjectures and Refutations) 



 

 

THE SCIENTIFIC METHOD CONSISTS OF THREE STEPS: 

1) WE ENCOUNTER SOME PROBLEM 

2) WE TRY TO SOLVE IT, PROPOSING SOME NEW 
THEORY 

3) WE LEARN FROM OUR ERRORS, EXPECIALLY 
FROM THOSE THAT ARE MADE EVIDENT BY THE 
CRITICAL DISCUSSION OF OUR ATTEMPTS OF 
SOLUTION 

 



The entire way of proceeding in rational science can be summed up 
in three words: 

 
 PROBLEMS – THEORIES - CRITICISM 

 

Scientific research tries to solve problems, but 
every problem that is solved produces other 
problems to deal with: consequently science 
advances from problem to problem and it is 
a never ending research. 



How do science research begin? 

Some people may think that science begins with 
observation and proceeds inductively, Karl 
Popper says that science begins with theories, 
prejudices, myths and superstitions: this occours 
because we are not at all a tabula rasa, a blank 
sheet of paper, but we have conscious and 
unconscious expectations. 



“Sometimes – Popper says – while we 
come down from a ladder, we realize 
that we were expecting another rung 
(which is not there) or that we were 
expecting  no more rungs (but there is 
still one).” 



What does observation mean? 

Observation is fundamental in science: but if I ask 
you to observe, you may reply “What do you 
want me to observe???”. In order to make an 
observation, we must know in our mind a 
definite question which we hope to solve through 
an observation.  

 OBSERVATION IS ALWAYS GUIDED BY 
THEORETICAL EXPECTATIONS 



What does induction mean? 

Induction consists of often-repeated observations that should 
establish some generalizations of the theory. 

 “The invalidity of this kind of reasoning is evident: no number of 
observations of white swans can ever estabilish that all swans 
are white.” 

Induction does not exist because there are no inductive inferences 
or arguments that can permit us to pass from individual 
observation to generalizations in a logical way. Human mind 
doesn't work inductively, but it reads reality through a more or 
less tight net of expectations and theories, that guide our 
research. 



THE SAD END OF THE “INDUCTIVISTIC” TURKEY 
BY BERTRAND RUSSELL 

“This turkey found that, on his first morning at the turkey farm, he 
was fed at 9 a. m. However, being a good inductivist, he did not 
jump to conclusions. He waited until he had collected a large 
number of observations of the fact that he was fed at 9 a. m. , and 
he made these observations under a wide variety of circumstances, 
on Wednesdays and Thursdays, on warm days and cold days, on 
rainy days and dry days. Each day, he added another observation 
statement to this list. Finally, his inductivist conscience was 
satisfied and he carried out an inductive inference to conclude, -I'm 
always fed at 9 a. m.-. Alas, this conclusion was shown to be false 
in no uncertain manner, on Christmas Eve, instead of being fed, he 
had his throat cut.” 



VERIFICATION AND FALSIFICATION 

Scientific research proceeds by trial and error on the road of conjectures and attempts 
of refutation. The solution to problems requires an imagination that creates 
hypotheses which must be tested. Thus, a theory is scientific when it is verifiable 
by facts, but at the same time, the theory can also be negated by facts, 
demonstrated to be  false or falsified. The principle of verifiability of a theory 
was proposed by logical positivism and is that a theory can be said scientific 
when it is confirmed by a large number of observations. Popper  considers this 
principle uncorrect because it is based on inductive method: he prefers 
falsification. 

The falsifiability of a theory is the criterion of demarcation between empirical or 
scientific assertion and non-empirical ones. If a theory is falsifiable, then is 
scientific; if it is not falsifiable, then it is not  open to scientific investigation. If 
I say: “All swans are white”, because in my experience I saw only white swans, 
the unique observation of a black swan can falsify my previous assertion. So, I 
have to look for prooves against my theory, and not observations in order to 
empower it.  


