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THE SCIENTIFIC REVOLUTION

• About 1550-1750
• Mainly in Italy, France, 

England, and central 
Europe

• By important scientists:
Galileo Galilei;
Nicholas Copernikus;
Robert Boyle;
William Harvey;
Isaac Newton etc.

• Support from philosophy:
Francis Bacon, René 
Descartes; 



EXPERIMENT, OBSERVATION AND 
MEASUREMENT AS METHOD

• Justification through what 
can be experienced;
empirical basis.

• Nature�s two �books�
• All of reality as object of 

study and understanding
• Manipulation in order to 

squeeze out hidden truth
• Instruments to improve 

perception



NUMBERS AND QUANTIFICATION:
nDuring Renaissance a 

revival of Platonic 
thought

nQuantities allow for 
precise measurement

nMathematical regularities 
as the language of 
Nature

nAnalysis and synthesis
nMacro and micro



SEARCH FOR THEORY

nUnifying 
perspectives on 
natural variability

nLooking for 
underlying causes

nBreaking through 
the surface of 
phenomena



SOCIALLY ORGANISED ACTIVITY:
nSeveral scientific societies or 

academies were founded 
nearly at the same time in 
Italy, England and France.

nFor the pursuit of natural 
philosophy and experiment

nImpressed by technological 
advances



THE NEED TO JUSTIFY THE NEW 
ORGANIZATION:

• �The business and design of the Royal Society (is) 
to improve the knowledge of natural things, and 
all useful Arts, Manufactures, Mechanick practices, 
Engynes, and Inventions by Experiments, - (not 
meddling with Divinity, Metaphysics, Moralls, 
Politicks, Grammar, Rhetorick, or Logick).�
• Consequence: Church (owner of universities) can 

relax;
King can relax, occupying an empty space.
• Believing it (or not?) – did it matter?



PUBLIC KNOWLEDGE:
nUniversal science
nTest of knowledge claims 

through peers
nBirth of the scientific 

journal
nFor the benefit of all
nNo secrecy
nInsure priority of discovery
nInspired by Arts and 

Crafts of the Renaissance 
(Da Vinci etc)



PROGRESS OF KNOWLEDGE:

nStanding on the 
shoulders of giants !

nDispute about the 
ancients and the 
moderns

nBelief in infinite 
progress of 
knowledge (B. de 
Fontenelle)



BUT IN REALITY? WHAT HAPPENED THE
NEXT 200 YEARS?

• No influence on technology and «innovation»
• Worldviews, politics, and morality changed under 

the influence of science (Enlightenment, education: 
common schools, social order, Darwin and religion, 
…)



FOUR EPOCHS OF SCIENCE?

nAmateur science
nProfessional science
nIndustrial science
nBig Science



AMATEUR SCIENCE:

• Seperated from universities
• Mainly as spare-time activity of 

men
• Independent income
• Partially sponsored by wealthy 

individuals with special 
interests

• Later the entertainment in 
French Salons



PROFESSIONAL SCIENCE:

nStarts with Humboldt University 1810 in Berlin
nIntegration of education and research
nEducation of public officials and administration
nPart of the larger culture



INDUSTRIALISED SCIENCE:

nAt the end of the 19th Century.
nRecognising the technological potential of science
n In line with the dominant view of progress
n Industrial institutes organised alongside the universities
nChemical industry; Kaiser Wilhelm Institut, etc.



BIG SCIENCE:

• Starts with 2nd World 
War
• Manhattan Project
• Collective enterprise 

towards common 
goal
• Management 

system
• Goal from outside 

science



MORE ON:
BIG SCIENCE:

• Manhattan project
• Hitler�s rocket program at 

Peenemünde
• More followed: … Cancer, 

Artificial Intelligence, 
Human genome project ,…



EXCURSION ON PHILOSOPHY
OF SCIECNE TRADITIONS:

The 20th century



UNDERSTANDING SCIENCE (1) 
~1920-1960: POSITIVISM

nAnti metaphysics
nInductivist
nVerification theory of 

meaning
nTheoretical and 

empirical concepts
nObservation statements 

as basis
nLogic as structure
nEthics outside rationality



RETHINKING SCIENCE IN THE 1960’S (2):

Fallibilism and critical rationalism
• Popper: bold hypotheses + 

rigorous attempts at falsification; 
”animal farm move” (all theories are 
false but some are falser than others)

• Enforces objectivity, and 
replaces certainty with proximity 
to truth.  

• Scietific method becomes the 
instrument of criticism in a free 
society, and is therefore only a 
matter of rationality, not ethics.



KUHN AND PARADIGMS:

• Restricts himself to natural 
science

• Science as puzzle-solving
• Normal science versus 

revolutionary science
• All normal science 

presupposes a paradigm
• Paradigms are never falsified, 

only replaced
• Proofs only meaningful within a 

given paradigm
• Paradigms are built around 

exemplars of method and 
inquiry.



RETHINKING SCIENCE IN THE 1960’S (3):

• Thomas Kuhn & normal science 
paradigms 
• Challenged various philosophical 

standard conceptions of science;
• Brought science close to “ideology”  or 

purely metaphysical beliefs.
• Derek De Solla Price & Big Science

• Challenged the presumed autonomy of 
purely internal problem generation within 
science;

• Showed social organisation of 
knowledge production to be interwoven 
with external aims. 

• J.D. Bernal & socialised science policy
• Challenged the presumed value-

freedom of science policy & proposed a 
science for the good of society, informed 
by ethics.

• Assumed that science left to its own 
might not produce a universal Good.



THE �BERMUDA-TRIANGEL� IN 
PHILOSOPHY OF SCIENCE 

Thomas Kuhn

Positivism Karl                   Popper
logical empiricism
new-positivism
Vienna Circle



FROM CONTINENTAL DRIFT TO 
PLATE TECTONICS – 1912-1967

Brief history



CONTINENTAL DRIFT & ALFRED 
WEGENER (1880-1930).

• Alfred Wegener – an 
outsider with a popular 
idea.
• 1905: dr degree in 

astronomy
• 1908 privatdozent 

meteorology
• Marburg, Hamburg, Graz
• J.P.Koch & Wegener

crossing Greenland: 
1906, 1912-13;  (1930). 





NOTE:
§ Alfred Wegener – an 

outsider with a popular 
idea.

§ 1905: dr degree in 
astronomy

§ 1908 privatdozent 
meteorology

§ Marburg, Hamburg, 
Graz

§ J.P.Koch & Wegener
crossing Greenland: 
1906, 1912-13;  (1930). 



Book appeared in 
1915, 1922, 
1924, 1929

Translated into:
English, French,
Swedish, Spanish,
Russian, Chinese,…



1926 A CONFERENCE TO MAKE A ”FINAL” 
JUDGEMENT IN NEW YORK.

• Charles Schuchert ”I shall now 
perform a small test of 
contintal drift theory…”

• 1964 London ”Continental 
drift?” Sir Edward Bullard. 



NEW SCIENTISTS ENTER THE DEBATE

- Patrick Maynard 
Stuart Blackett (Baron 
Blackett) (1897-1974)

- Keith Runcorn (1922-
1995)

- Harry Hess (1906-
1969)

- Tuzo Wilson (1908-
1993)





A SMALL COMMUNITY OF OUTSIDERS

• Not favourably 
regarded by core 
science (geo-physics, 
etc)

• World gathering – see 
picture

• But Linus Pauling was 
among them



POST WAR OCEAN RESEARCH:
LAMONT

• ¾ of Earth�s surface virtually 
unknown!

• �Next war will be decided by 
sub-marines�

• «the US Navy had found that 
sound pulses used for locating 
enemy submarines also 
reflected from the seafloor, 
and the time taken for sound 
to travel down and back could 
be used to measure water 
depth”

• support from “the US Navy, 
which regarded knowledge of 
the seafloor as critical to the 
nation's defense interests 
during the "cold war." – until ca 
1960

• Maurice Ewing – a pioneer.



Measure everything – use all the instruments you have!



?













BACK TO NORMAL SCIENCE?
Still some oppostion, e.g. 
Karsten Storetvedt and his 
theory of global wrenching.

Nowadays: school teaching



HOW I CONCEIVE OF SCIENCE:

• Not two, but three basic units:
theories, phenomena, and 
data

• Theories are families of models
• Phenomena are the objects of

theories
• Data are the foundation of

phenomena
• Not deductive model of

statements, but rather
structural representation

• Has an �inductive� step from 
data to phenomena

• Has a �deductive� or 
subsumptive element from 
theory to phenomena.



ONE LAST QUESTION: 
ARE YOUR DATA FAKE?
Thank you for your kind attention!
Matthias.kaiser@uib.no
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