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How are we taught our 
science; the good and 

the truth; from the 
»ÎÊÓÓÆdÈÎ×ÈÑÊdÙÔď



How are we taught 
our science? 



Karl Pearson

̆³ÔdÉÊÌÊÓÊ×ÆÙÊdÆÓÉdËÊÊÇÑÊd
stock will ever be converted 
into healthy and sound stock 
by the accumulated effects 
of education, good laws, and 
ØÆÓÎÙÆ×ÞdØÚ××ÔÚÓÉÎÓÌØ̇Pearson, K., 1892, The 

Grammar of Science, Walter 
Scott Publisher, London, p.32.

Karl Pearson (a social Darwinist) suggests not 
wasting resources on social programs as:





Francis Galton and Karl Pearson (the 
one of chi - squared); laboratory of 
biometrics; distinguishing army officers 
from private soldiers from criminals 
convicted of murder from non - violent 
ËÊÑÔÓØdË×ÔÒd¯ÊÜØďddd



The Jewish 
ÙÞÕÊď





The first R&D Statistics ever, by Francis Galton 
(1822 - 1911) 

Measuring the numbers of sons and daughters of 
̂Ì×ÊÆÙdÒÊÓdÔËdØÈÎÊÓÈỄdÜÎÑÑdÙÊÑÑdÚØdÜÍÊÙÍÊ×dÆd
society degenerates toward stupidity (Benoît 
Godin, 2010) 

Godin, B., From Science to Innovation, INRS, Montreal, Canada, 
Communication presented to the Government - University - Industry Research 
Roundtable (GUIRR) US National Academy of Sciences, Washington, May 21, 
2010.



°ÚÍÓdØÆÎÉdÙÍÆÙdÙÍÊd̆ÊÉÚÈÆÙÎÔÓÆÑd
initiation that prepares and licenses 
the student for professional 
Õ×ÆÈÙÎÈÊ̌dÎØdÇÔÙÍd×ÎÌÔ×ÔÚØdÆÓÉd×ÎÌÎÉ̇d

ÆÓÉd̆®ÙdÎØdÆdÓÆ××ÔÜdÆÓÉd×ÎÌÎÉd
education [in physics/science], 
probably more so than any other 
except perhaps in orthodox 
ÙÍÊÔÑÔÌÞ̇

Thomas Kuhn, The 
structure of 
scientific 
revolution, 192, 
Chapters I and XIII 



ÆÓÉd̆ÙÍÊdÒÊÒÇÊ×dÔËdÆdÒÆÙÚ×Êd
scientific community is, like the 
ÙÞÕÎÈÆÑdÈÍÆ×ÆÈÙÊ×dÔËd´×ÜÊÑÑ̃Ødu}|xpd
the victim of a history rewritten by 
ÙÍÊdÕÔÜÊ×ØdÙÍÆÙdÇÊṙdThomas Kuhn, The 

structure of 
scientific 
revolution, 192, 
Chapter XIII 



Thus disciplinary advancements are presented in 
ÙÊÝÙÇÔÔÐØdÆØdÙÍÊd̆ÕÊ×ÈÊÕÙÎÔÓdÔËdÙÍÊdÔÇÛÎÔÚØ̇d
made by one - eyed men in the kingdom of the 
blinds (Ravetz, 1971). 



Can statisticians ignore their role in Eugenics, can 
chemists ignore what is phlogiston, or geologists 
how Alfred Lothar Wegener 1915 theory of 
¨ÔÓÙÎÓÊÓÙÆÑd©×ÎËÙdÜÆØdÒÊÙdÜÎÙÍdØÐÊÕÙÎÈÎØÒďd



https://rss.onlinelibrary.wiley.com/doi/10.
1111/j.1740 - 9713.2016.00983.x

More here



Why ethics and science cannot be separated? 

See a clean version here: 
http://www.andreasaltelli.eu/file/repository/Ideological_committment.pdf



How science is conceived has important 
normative implications political



The Vienna Circle and the fight against the  
̂ÒÊÙÆÕÍÞØÎÈÆÑdÆÓÉdÙÍÊÔÑÔÌÎßÎÓÌ̃dÆØØÔÈÎÆÙÊÉdÜÎÙÍ
fascism and national socialism (1929). Modern 
empiricism as a scientific world conception  



Verification or falsification?  

Karl Popper
A radical departure from the principle of 
'verification' that was at the heart of the Vienna 
Circle positivism (inductivism)  



Verification or falsification?  

Karl Popper

Truth cannot be verified: it can only be falsified



Courtesy of Kjetil Rommetveit

Is Socrates saying that 
he knows the truth?  



Verification or falsification?  

Karl Popper

Demarcation science/non - science Č Marxist 
historiography and psychoanalysis are not science



Verification or falsification?  

A champion of liberal democracy at 
times of cold war; open society as 
an alternative to totalitarianism 

A critical member of the Mont Pelerin
society, with Friedrich Hayek, Milton 
Friedman, Ludwig von Mises and others,   

Karl R. Popper
1902 - 1994 



Paradigm shifts   

Thomas Kuhn: a disenchanted vision of science as 
ÆÑÙÊ×ÓÆÙÎÓÌdÇÊÙÜÊÊÓd̂ÓÔ×ÒÆÑ̃dÆÓÉd̂×ÊÛÔÑÚÙÎÔÓÆ×Þ̃d

Puzzle solving, dogmatic science, then a paradigm 
ØÍÎËÙďdÙÍÊÓdÙÍÊdØÆÒÊdÔÛÊ×dÆÌÆÎÓdd

Lost a direction a progress  



Imre Lakatos: defending science from its enemies.  
·ÊÒÊÉÞÎÓÌdÙÍÊdÜÊÆÐÓÊØØÊØdÎÓdµÔÕÕÊ×̃ØdÕ×ÔÌ×ÆÒd

̆µ×ÔÔËØdÆÓÉd·ÊËÚÙÆÙÎÔÓØ̇d×ÊÛÊÆÑÎÓÌdÙÍÊdÆÒÇÎÌÚÎÙÎÊØd
of proof even in mathematics, on 'Euler Polyhedron 
¹ÍÊÔ×ÊÒ̃ d®ËdÊÛÊÓdÒÆÙÍÊÒÆÙÎÈØdÈÆÓdÇÊdÆÒÇÎÌÚÔÚØd
how can science be dogmatic?

Who remembers the 
theorem?



A monster example?



Imre Lakatos: ¹ÍÊdÎÉÊÆdÔËd̂ÉÊÈÆÉÆÑ̃d×ÊØÊÆ×ÈÍd
Õ×ÔÌ×ÆÒÒÊØdÙÔdØÆÛÊdµÔÕÕÊ×̃ØdËÆÑØÎËÎÈÆÙÎÔÓÎØÒdË×ÔÒd
°ÚÍÓ̃ØdÈ×ÎÙÎÖÚÊdÇÞdÈÔÒÇÎÓÎÓÌdÙÍÊdÙÜÔdÛÎØÎÔÓØpdd
ÆÇÆÓÉÔÓÎÓÌd̂ÓÆĳÛÊdËÆÑØÎËÎÈÆÙÎÔÓÎØÒ̃



Paul Feyerabend 
Perhaps the most erudite and most philosopher 
among the four; and the most destructive of any 
theory of scientific method

®Ód̆¦ÌÆÎÓØÙd²ÊÙÍÔÉ̇dÍÊdØÍÔÜØdÍÔÜdÙÍÊdÇÊØÙdÆÒÔÓÌd
ØÈÎÊÓÙÎØÙØdlÊrÌrd¬ÆÑÎÑÊÔd¬ÆÑÎÑÊÎmdÛÎÔÑÆÙÊÉdÆÓÞd̂×ÚÑỄ

A court jest, a fascist, 
a Zen master? Asks Ravetz   



Paul Feyerabend 
Human imperfections of Galileo can 'blow the mind' 
of a student for whom the authority of science is 
as absolute

After such a shock the student may be ready to 
awaken to the truth that there is no truth to 
awaken to (Feyerabend as a  Zen master?)



Paul Feyerabend 

For Ravetz, Feyerabend shows to the lay public 
ØÈÎÊÓÈỄØdØÆÈ×ÊÉdÎÒÆÌÊØdÇÊÎÓÌdØÕ×ÆÞÊÉdÇÞdÆd
philosophical machine gun (Feyerabend as a 
fascist?)  

Killing science as we know it or showing the 
hypocrisy of this image? 



·ÆÛÊÙß̃ØdÈÔÓÈÑÚØÎÔÓØd

The edifice built by Popper and Lakatos was 
vulnerable to the critique of Kuhn and Feyerabend, 
perhaps because of its ideological aspirations 

Yet the Enlightenment battle against the church 
cultural and political hegemony is over, so is a 
simplistic image of science upholding the Good and 
the True



Is this true?

The Enlightenment battle against the 
church cultural and political hegemony is 
over, so is a simplistic image of science upholding 
the Good and the True



Science as a market which feeds 
ØÔÈÎÊÙÞ̃ØdÙÍÎ×ØÙdËÔ×dØÊÑËdÎÒÕ×ÔÛÊÒÊÓÙd

Science as a community of practice 
capable of self - governance

Michal Polanyi

Minerva, I, 1 ( Autumn,  1962) , pp. 54 - 73, https://mitpress -
request.mit.edu/sites/default/files/titles/content/9780262690201_sch_0001.pdf



Jean- François Lyotard

For Lyotard the grand 
narrative of the relation 
between knowledge/science 
and power has come to an end

Lyotard, J. - F. 1979. La Condition postmoderne . Rapport sur le savoir, Paris : Minuit.  



Jean- François Lyotard

̆¹ÍÊdÖÚÊØÙÎÔÓdÔËdÙÍÊdÑÊÌÎÙÎÒÆÈÞdÔËdØÈÎÊÓÈÊdÍÆØdÇÊÊÓd
indissociably linked to that of the legitimation of the 
ÑÊÌÎØÑÆÙÔ×dØÎÓÈÊdÙÍÊdÙÎÒÊdÔËdµÑÆÙÔṙd

Lyotard, J. - F. 1979. La Condition postmoderne . Rapport sur le savoir, Paris : 
Minuit.  



Jean- François Lyotard

̆̌ÙÍÊd×ÎÌÍÙdÙÔdÉÊÈÎÉÊdÜÍÆÙdÎØdÙ×ÚÊdÎØdÓÔÙdÎÓÉÊÕÊÓÉÊÓÙd
ÔËdÙÍÊd×ÎÌÍÙdÙÔdÉÊÈÎÉÊdÜÍÆÙdÎØdÏÚØÙpÀ̌ÂdÙÍÊ×ÊdÎØdÆdØÙ×ÎÈÙd
interlinkage between the kind of language called 
ØÈÎÊÓÈÊdÆÓÉdÙÍÊdÐÎÓÉdÈÆÑÑÊÉdÊÙÍÎÈØdÆÓÉdÕÔÑÎÙÎÈØď̇

Lyotard, J. - F. 1979. La Condition postmoderne . Rapport sur le savoir, Paris : 
Minuit.  



Shapin, S., Schaffer, S., 1985, Leviathan and the Air - Pump: Hobbes, Boyle, and the Experimental 
Life, Princeton, 2011 Edition

̆¸ÔÑÚÙÎÔÓØdÙÔdÙÍÊdÕ×ÔÇÑÊÒdÔËd
knowledge are solutions to 
ÙÍÊdÕ×ÔÇÑÊÒdÔËdØÔÈÎÆÑdÔ×ÉÊ×̌d

Trust in Science and trust in 
the prevailing social order 
Æ×ÊdÑÎÓÐÊÉṙ

Simon Schaffer

Steven Shapin



ªØÙÆÇÑÎØÍÎÓÌd̂ÒÆÙÙÊ×dÔËdËÆÈÙØ̃d
ÚÓÉÊ×dÈÔÓÙ×ÔÑÑÊÉd̂ÑÆÇÔ×ÆÙÔ×Þ̃d
experiments before 
witnesses as a way to 
subtract  the discourse about 
knowledge from religious 
ØÖÚÆÇÇÑÊØď

Shapin, S., Schaffer, S., 1985, Leviathan and the Air - Pump: Hobbes, Boyle, and 
the Experimental Life, Princeton, 2011 Edition



Bruno Latour

Latour, B., 1991, Nous n'avons jamais été modernes , Editions La découverte , 
1993; We Have Never Been Modern. Cambridge, Harvard UP.

¸ÍÆÕÎÓdÆÓÉd¸ÈÍÆËËÊ×̃ØdÇÔÔÐdÎÓØÕÎ×ÊÉd§×ÚÓÔd±ÆÙÔÚ×̃Ød
̂³ÔÚØdn'avons jamais été modernes̃pdu}}updÆÓÉdÜÆØd
̂ÍÔÙ̃dÉÚ×ÎÓÌdÙÍÊd̂ØÈÎÊÓÈÊdÜÆ×Ø̃r



Stephen Toulmin, 1990, Cosmopolis: The Hidden Agenda of Modernity, The 
University of Chicago Press.

Stephen Toulmin 

Stephen Toulmin: Modernity as a counter - Renaissance; 
Descartes versus Montaigne; the delusion of a Newtonian view of 
society



The roots of the 
Cartesian dream



We call Cartesian dream the idea 
of man as master and possessor 
of nature, of prediction and 
ÈÔÓÙ×ÔÑpdÔËd§ÆÈÔÓ̃ØdÜÔÓÉÊ×ØdÔËd
ØÈÎÊÓÈÊdÆÓÉdÔËd¨ÔÓÉÔ×ÈÊÙ̃Ød
mathematique ØÔÈÎÆÑÊ̌

René Descartes 
(1596 - 1650)

Discourse on Method 
(1637)

Francis Bacon 
(1561 - 1626)

Magnalia Naturae , in 
the New Atlantis 
luzv{mpd̂Wonders of 
nature, in particular 

with respect to human 
usẽ

Nicolas de Caritat , marquis de 
Condorcet

(1743 - 1794)
̂¸ÐÊÙÈÍdËÔ×dÆdÎØÙÔ×ÎÈÆÑdµÎÈÙÚ×ÊdÔËd
ÙÍÊdµ×ÔÌ×ÊØØdÔËdÙÍÊdÚÒÆÓd¸ÕÎ×ÎÙ̃



MagnaliaNaturae, in the New Atlantis (1627), 

ôWonders of nature, in particular with respect to human useõ

The prolongation of life; The restitution of youth in some degree; The 
retardation of age; The curing of diseases counted incurable; The 
mitigation of pain; More easy and less loathsome purgings ; The increasing 
of strength and activity; The increasing of ability to suffer torture or pain; 
The altering of complexions, and fatness and leanness; The altering of 
statures; The altering of features; The increasing and exalting of the 
intellectual parts; Versions of bodies into other bodies; Making of new 
species; Transplanting of one species into another; Instruments of 
destruction, as of war and poison; Exhilaration of the spirits, and putting 
them in good disposition; Force of the imagination, either upon another 
body, or upon the body itself; Acceleration of time in maturations; 
Acceleration of time in clarifications; Acceleration of putrefaction; 
Acceleration of decoction; Acceleration of germination; Making rich 
composts for the earth; Impressions of the air, and raising of tempests; 
Great alteration; as in induration, emollition, &c; Turning crude and watery 
substances into oily and unctuous substances; Drawing of new foods out of 
substances not now in use; Making new threads for apparel ; and new 
stuffs, such as paper, glass, &c; Natural divinations; Deceptions of the 
senses; Greater pleasures of the senses; Artificial minerals and cements.

Francis Bacon 
(1561 - 1626)



The prolongation of life; The restitution of youth in some 
degree; The retardation of age; The curing of diseases 
counted incurable; The mitigation of pain; 
À̌Âd
Drawing of new foods out of substances not now in use; 
Making new threads for apparel; and new stuffs, such as 
paper, glass, etc.; Natural divinations; Deceptions of the 
senses; Greater pleasures of the senses; Artificial minerals 
and cements.

Francis Bacon (1561 - 1626)

MagnaliaNaturae, in the New Atlantis (1627), 

ôWonders of nature, in particular with respect to human useõ



¹ÍÊdØÙÚÉÞdÔËdÑÊÙÙÊ×ØdÑÊÆÉÎÓÌdÙÔd̆ÉÔÚÇÙØd
ÆÓÉdÊ××Ô×Ø̇ d

¨ÔÒÕÆ×ÎÓÌd̆ÉÎØÖÚÎØÎÙÎÔÓØdÔËdÙÍÊdÆÓÈÎÊÓÙd
moralists to very towering and 
magnificent palaces with no better 
ËÔÚÓÉÆÙÎÔÓdÙÍÆÓdØÆÓÉdÆÓÉdÒÚÉ̇ d

Condemnation of humanities and 
exaltation of mathematics. 

René 
Descartes 

(1596 - 1650)

Discourse on 
Method (1637)



̆®dÕÊ×ÈÊÎÛÊÉdÎÙdÙÔdÇÊdÕÔØØÎÇÑÊdÙÔdÆ××ÎÛÊd
at knowledge highly useful in life; and 
in room of the Speculative Philosophy 
À̌ÂpdÙÔdÉÎØÈÔÛÊ×dÆdµ×ÆÈÙÎÈÆÑpdÇÞdÒÊÆÓØd
of which, knowing the force and action 
of fire, water, air, the stars, the 
heavens, and all the other bodies that 
ØÚ××ÔÚÓÉdÚØpdÀ̌ÂÜÊdÒÎÌÍÙdÆÑØÔdÆÕÕÑÞd
ÙÍÊÒdÀ̌ÂpdÆÓÉdÙÍÚØd×ÊÓÉÊ×dÔÚ×ØÊÑÛÊØd
ÙÍÊdÑÔ×ÉØdÆÓÉdÕÔØØÊØØÔ×ØdÔËdÓÆÙÚ×Êṙ

http://www.bartleby.com/34/1/6.html

René 
Descartes 

(1596 - 1650)

Discourse on 
Method (1637)



®ÓdÙÍÊdËÔ×ÒÚÑÆÙÎÔÓdÔËd¨ÔÓÉÔ×ÈÊÙ~d̆¦ÑÑdÙÍÊdÊ××Ô×ØdÎÓd
politics and in morals are founded upon philosophical 
mistakes, which, themselves, are connected with 
ÕÍÞØÎÈÆÑdÊ××Ô×Ø̇dl³ÎÓÙÍdªÕÔÈÍm

http://oll.libertyfund.org/titles/1669

Nicolas de Caritat , marquis de 
Condorcet

(1743 - 1794)

̂¸ÐÊÙÈÍdËÔ×dÆdÎØÙÔ×ÎÈÆÑdµÎÈÙÚ×ÊdÔËd
ÙÍÊdµ×ÔÌ×ÊØØdÔËdÙÍÊdÚÒÆÓd¸ÕÎ×ÎÙ̃



Overpopulation? War due to scarcity of resources? 
Will not happen because technical progress and 
ethical progress will go hand in hand. Man will 
ÚÓÉÊ×ØÙÆÓÉdÙÍÆÙdÍÎØdÉÚÙÞd̆ÜÎÑÑdÈÔÓØÎØÙdÓÔÙdÎÓdÙÍÊd
question of giving existence to a greater number of 
ÇÊÎÓÌØpdÇÚÙdÍÆÕÕÎÓÊØØṙdl¹ÊÓÙÍdªÕÔÈÍmd

http://oll.libertyfund.org/titles/1669

Nicolas de Caritat , marquis de Condorcet
(1743 - 1794)

̂¸ÐÊÙÈÍdËÔ×dÆdÎØÙÔ×ÎÈÆÑdµÎÈÙÚ×ÊdÔËdÙÍÊd
µ×ÔÌ×ÊØØdÔËdÙÍÊdÚÒÆÓd¸ÕÎ×ÎÙ̃



Feldman, J., 2005, Condorcet et la mathematique sociale: enthousiasmes et bemols , Mathematics and 
Social Sciences, 172(4), 7 - 41, http://www.ehess.fr/revue - msh/pdf/N172R955.pdf

Munda G. (2007) - Social multi - criteria evaluation, Springer - Verlag, Heidelberg, New York, 
Economics Series

M̂athématique socialẽ~d¼ÊdØÙÎÑÑdÚØÊdÙÔÉÆÞd
ÙÊ×ÒØdØÚÈÍdÆØd̂¨ÔÓÉÔ×ÈÊÙdÒÊÙÍÔÉ̃pd̂¨ÔÓÉÔ×ÈÊÙd
ÜÎÓÓÊ×̃pd̂¨ÔÓÉÔ×ÈÊÙ-×ÆÓÐÎÓÌdÕ×ÔÈÊÉÚ×Ễ

Nicolas de Caritat , 
marquis de Condorcet

(1743 - 1794)
̂

http://www.ehess.fr/revue-msh/pdf/N172R955.pdf


¨ÔÓÉÔ×ÈÊÙ̃Ød
algorithms and 
©ÊØÈÆ×ÙÊØ̃d
Geometry: the 
dream always had a 
quantification 
agenda



Some reading on the 
Cartesian Dream 

Ravetz, J., R., 2015, Descartes and the 
rediscovery of ignorance, in Guimarães 
Pereira, Â., and Funtowicz, S., Eds., 2015, 
The end of the Cartesian dream, Routledge.



Closer to our times the dream was couched in 
ÙÍÊd̂ªÓÉÑÊØØd«×ÔÓÙÎÊ×̃dÒÊÙÆÕÍÔ×dÇÞd»ÆÓÓÊÛÆ×d
Bush, 1945:

Vannevar Bush 
(1890 - 1974)

̆´ÓÊdÔËdÔÚ×dÍÔÕÊØdÎØdÙÍÆÙdÆËÙÊ×dÙÍÊdÜÆ×dÙÍÊ×ÊdÜÎÑÑdÇÊdËÚÑÑd
ÊÒÕÑÔÞÒÊÓÙrdÀ̌Âd¹ÔdÈ×ÊÆÙÊdÒÔ×ÊdÏÔÇØdÜÊdÒÚØÙdÒÆÐÊdÓÊÜd
ÆÓÉdÇÊÙÙÊ×dÆÓÉdÈÍÊÆÕÊ×dÕ×ÔÉÚÈÙØdÀ̌ÂdËÔÚÓÉÊÉdÔÓdÀ̌ÂdÇÆØÎÈd
ØÈÎÊÓÙÎËÎÈd×ÊØÊÆ×ÈÍrdÀ̌ÙÍÊÂd¬ÔÛÊ×ÓÒÊÓÙdÀ̌ÂdÔÕÊÓÊÉdÙÍÊd
seas to clipper ships and furnished land for pioneers. 
Although these frontiers have more or less disappeared, the 
Ë×ÔÓÙÎÊ×dÔËdØÈÎÊÓÈÊd×ÊÒÆÎÓØṙd

Bush, V. (1945) Science: the endless frontier, United States Office of  Scientific Research and Development, U.S. Govt. print office.



The success of the 
Cartesian dream



A Madman Dreams of Tuning Machines: The Story of Joseph Weber, the Tragic Hero of Science Who Followed Einsteinõs 

Vision and Pioneered the Sound of  Space-Time, By Maria Popova, https://www.brainpickings.org/2016/04/25/black-hole-

blues-janna-levin-joseph-weber/

The keeping of the promise: Gravitational waves,  
Ë×ÔÒd¯rd¼ÊÇÊ×̃ØdÈÞÑÎÓÉÊ×dÙÔd±®¬´


