
Theory and Methods: Literature, Science and Medicine

Event 4: Philosophy and Sociology of Science 

for Literature and History Students

Session 1: Introduction to the Philosophy of Science

At CHSTM, University of Manchster

13 January 2011

Hasok Chang
Professor of History and Philosophy of Science

University of Cambridge



Sir Peter Medawar

• Nobel Prize 1960

• UCL 1951-1962

• Early research on 

penicillin in Howard 

Florey’s lab

• Research in 

immunology (skin 

grafts, tolerance)



Medawar on the scientific method

• "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 the fact that he has no opinion to 
declare." (Induction and Intuition in Scientific Thought (London: 

Methuen, 1969), p. 11)

• “Is the scientific paper a fraud?” (comments against 
inductivism)



What do scientists do when they do 

science? Four philosophical answers

• Inductivism

• Falsificationism

• Normal science (Thomas Kuhn)

• Methodological anarchism (Paul Feyerabend)

Our discussion today: shift of focus from 

methodology to practice



Illustrations of inductivism



Illustrations of inductivism









Karl Popper and falsificationism

• Interwar Vienna: 

Marx v. Einstein

• Falsifiability as a 

demarcation 

criterion

• Falsification v. 

induction

• Critical attitude in 

science, and society



Popper’s “great men” defence

“with all the respect for the lesser scientists, 

I wish to convey here a heroic and romantic 

idea of science and its workers: men who 

humbly devoted themselves to the search 

for truth, to the growth of our knowledge; 

men whose life consisted in an adventure of 

bold ideas.” (Popper, in P. A. Schilpp, ed., 

Philosophy of Karl Popper, p. 977.)



The complex case of Einstein

Einstein’’’’s prediction from special relativity on the variation of 

(apparent) mass according to velocity

� Falsified by Walter Kaufmann’s experiment with electrons

� H. A. Lorentz, who had made the same predictions as Einstein’s, gave 

up his theory (“at the end of my Latin”)

� Einstein refusal to give up

� Fault found and admitted in Kaufmann’s experiment 

Einstein’’’’s prediction from general relativity on the bending of light 

passing by heavy masses

� Confirmed by A. S. Eddington’s solar eclipse observation

� Einstein unimpressed, despite the worldwide media attention

� What if the test had come out against GR?  “The theory is correct.” (Ilse 

Rosenthal-Schneider, Reality and Scientific Truth: Discussions with 

Einstein, von Laue, and Planck, p. 74)



Thomas Kuhn and “normal science”

• The Structure of 

Scientific Revolutions 

(1962)

• Revolution = 

paradigm shift

• Normal science = 

puzzle-solving



What goes on in normal science

• Generation of facts

• Increasing the fit between theory and 

observation 

• Paradigm articulation



What normal science is NOT interested in

• Genuine novelties

• Critique of the paradigm

• Aimless gathering of facts



Is normal science boring?

““““Mopping-up operations are what 

engage most scientists throughout 

their careers.””””

(Kuhn, Structure, p. 24)







Popper: “normal science and its dangers”

"Normal science, in Kuhn's sense, exists. It is the activity of . . . the 

not-too-critical professional: of the science student who accepts the 

ruling dogma of the day; who does not wish to challenge it; and who 

accepts a revolutionary theory only if almost everybody else is ready 

to accept it — if it becomes fashionable by a kind of bandwagon 

effect. . . . In my view the 'normal' scientist, as Kuhn describes him, is 

a person one ought to be sorry for. . . . The 'normal' scientist, in my 

view, has been taught badly. . . . He has been taught in a dogmatic 

spirit: he is a victim of indoctrination." (pp. 52-53.)  

"I admit that this kind of attitude exists. . . . I can only say that I see a 

very great danger in it . . . a danger to science and, indeed, to our 

civilization." (p. 53)

Karl Popper, “Normal Science and Its Dangers”, in Imre Lakatos and Alan 

Musgrave, eds., Criticism and the Growth of Knowledge



Popper vs. Kuhn

• Karl Popper: ““““Criticism is 

the lifeblood of all rational 

thought.””””

• Thomas Kuhn: ““““To turn 

Sir Karl’’’’s view on its 

head, it is precisely the 

abandonment of critical 

discourse that marks the 

transition to a science.””””



Paul Feyerabend: what qualifies as (normal) science?

“[According to Kuhn] it is the existence of a puzzle-solving 

tradition that de facto sets the sciences apart from other activities… 

But if the existence of a puzzle-solving tradition is so essential…I do 

not see how we shall be able to exclude, say, …organized crime from 

our considerations.  For organized crime…is certainly puzzle-

solving par excellence.  Every statement which Kuhn makes about 

normal science remains true when we replace ‘normal science’ with 

‘organized crime’….””””

““““Organized crime certainly keeps foundational research to a 

minimum…. The safebreaker ‘‘‘‘largely ceases to be an explorer…. 

[etc., etc.]””””

(Paul Feyerabend, “Consolations for the Specialist”, in I. Lakatos and A. Musgrave, eds., 

Criticism and the Growth of Knowledge, pp. 199-200).



Paul Feyerabend: ““““methodological anarchism””””

• There is no method in science that is always 

effective.

• ““““Anything goes”””” is the only universal rule.

• Pluralism helps the progress of science.

• Science should have no special authority over 

other systems of thought.



Count Rumford vs. the Caloric Theorists

Caloric

• the fluid of heat

• all-pervasive

• self-repulsive

• responsible for 
melting and 
evaporation

• weightless



Rumford’s 

cannon-

boring 

experiment


