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The expansion of doctoral education, 
OECD countries (Sarrico, 2022)



Research in the knowledge society 
source: Royal Society, 2010, The Scientific Century

Figure 1.6. Careers in and outside science
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The professional 
scientist or 
researcher

In 1834, Cambridge University 
historian and philosopher of science 
William Whewell coined the term 
"scientist" to replace such terms as 
"cultivators of science“ or "natural 
philosophers".
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The early 
development of 
science



The scientific 
revolution (16th

– 17th century)

• Non-hierarchical character of 
knowledge: to be valid knowledge 
was no longer assessed against 
(religious) doctrines

• Dissapearance of a religious, 
teleological worldview; focus shifted 
to observation and empiricism

• Introduction of new detection 
methods (e.g. a telescope) and 
procedures (e.g. the experimental 
method)



The scientific revolution
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The steady spread of science (18th century)

• Until ca. 1800 scientists often stood in a 
personal patronage relationship to a 
sovereign. 

• Throughout Europe ‘learned societies’ are 
founded (« Royal Society of London for the 
improvement of natural knowledge » 
(1662)) and ‘Academieën voor
Wetenschap’ (« Académie des Sciences » 
(1666)).

• Closed nature of science <--------> authority 
of science 

• => science slowly opens for extra-scientific 
audiences (-> slowly -> upper class)



The rise of the research 
university

• Before 1800: universities were focused on education, not on 
research -> primary purpose of universities: the 
preservation of existing knowledge.

• However, from 1800 onwards education was increasingly 
coupled to research (German universities as precursors) 

• Universities developed as the major 'home base' of the 
scientist. => This strengthened the professional autonomy of 
science.

• The German model of the research university and the so-
called unity of teaching and education was diffused accross
Europe and the US.
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WWII and the Cold War: ‘Big Science’

• The relation between 
science and the state 
changed substantially 
during the second world 
war and after (the cold 
war).

• Competition with the USSR 
as regards armament and 
space research led to a 
drastic increase in public 
funding for scientific 
research, particularly in the 
US (1950: founding National 
Science Foundation, 1958: 
establishment of NASA)



Big Science
 Artisanal, individual (so-called 'little’) 

science was curtailed in favor of large-
scale organized interdisciplinary, 
project-oriented research, which often 
focused on national defense and 
industry. 

 In the US, for instance, 70% of industrial 
research in electronics was funded by 
the federal government, often for the 
purpose of military applications (e.g.
radar and laser technologies).

 Strong belief in the potential of ‘pure 
science’. 

 Also in Europe: ‘big science’ arose in 
the 1950s

 See e.g. CERN, the institute for higher 
physics in Genève



Little 
Science, Big 
Science (D. 
de Solla 
Price, 1963)



Science as a huge, 
global system of 
communication
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Global expansion of science, 1870 -1995
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1. Transformations in the organisation of science

• Traditional representation of science 
was derived from the so-called “tree 
of knowledge,” according to which 
metaphor knowledge is split into 
branches, then into major disciplines, 
and further differentiated into 
subdisciplines and specialties. 

• Modern universities mainly organized 
their social structure along this model
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Disciplines as primary form of organization
in modern science (1750-1960)

• 1 ) at the cognitive level 
• Each discipline is oriented to a central (set of) problem(s)
• Theories, explanations relevant to these problems
• Sometimes disciplines have specific methods, although more overlap here 

• 2) at the social level
• Community of specialists, sharing a similar background
• Social structures (conferences, societies…)

• 3) At the communicative level
• Publications referring via citations to earlier publications
• Communities around publication outlets

• 4) At the professional level
• University system and ‘professional organizations’ couples research - education  

(disciplining training and rules) – labour markets (disciplinary careers)



Post WWII : emergence of interdisciplinarity

• Incessant proliferation of ever new disciplines / subdisciplines 

• Different processes 
• interdisciplinary combinations create novelties
• Increasing specialization (thematic, methodological, theoretical, etc.)
• Strategies of disciplines trying to encroach on the domain of other disciplines 
• Globalization of science enables growing specialization  (‘small worlds’ at 

global scale)

• Collaboration structures as the structural form of interdisciplinarity and 
importance of ‘coauthorship’ (building interdisciplinarity into the individual 
scientific paper)



Terminology

• The terms multidisciplinary, cross-
disciplinary, interdisciplinary and 
transdisciplinary are used to imply, in 
increasing order, different degrees of 
academic disciplinary synthesis and 
interaction



Dissonance Between the Epistemic and Social 
Structures of Science

• By now, many scientific 
activities no longer align with 
traditional disciplinary 
boundaries

• Problems that attract scientists’ 
attention are increasingly ill 
defined, technically complex, 
and interdisciplinary, requiring 
expertise in diverse disciplinary 
traditions



A fragmented field of science

• Universities remain important, but are joined by many other organisations
(public and private) doing research

• Social structures of science (e.g. universities) remain predominantly oriented 
towards disciplines (departments, faculties, etc.)

• Yet, increasing specialization leads to fragmentation : even experts in a 
particular scientific field (e.g. a sub-discipline) can be considered as ‘well-
educated lay people’ at most when it comes down to research findings in other 
scientific domains

• New interdisciplinary fields such as nanotechnology, environmental or cognitive 
sciences evolve into “disciplines” themselves

• Yet, most of these new 'disciplines' are more interdisciplinary by nature and 
science organizations still struggle to fit them into existing structures 



Doing interdisciplinary research?

• Cost and benefits for individual researchers? 
• some research finds that individuals conduct collaborative 

interdisciplinary work at a cost (i.e., having to mastermultiple areas of 
scholarship and be reviewed across fields), 

• other research (e.g. on networks, diversity, and recombinant 
innovation) shows high levels of productivity, originality, and growth 
associated with cross-disciplinary expert interactions

• Anyhow, forming interdisciplinary collaborations requires time, 
common investments and many iterations 

• Bottom-up collaborations tend to be more successful than formally 
assigned interdisciplinary research teams 

• Build in ‘time’ and ‘space’ to teach/learn intellectual practices in 
neighboring domains (e.g., analysis styles and disciplinary languages) 

• Need for a ‘common space’ in which researchers practically engage one 
another to work on a common problem and as a basis that organizes 
their behaviors and activities 
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2. Transformations in the relation
between science and society
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Declining trust in science?
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Why should we trust scientists?

• The scientific method?... There any many

• The reliability of science is rather to be found in the ways scientific claims are 
rigorously tested, vetted or adjudicated. This is a collective and institutional
process that is subject to constant adjustment and revision:

• E.g. peer review
• E.g. Robert Merton CUDOS-norms (1)‘Communism’, (2) ‘Universalism’ 

(3) ‘Disinterestedness’ (4) ‘Organized scepticism’

• It’s not a perfect system, but this collective process differentiates science from
hearsay, rumor and opinion
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Attempts to 
reinforce the 
relations 
between 
science and 
society



www.iedereenwetenschapper.be

http://www.iedereenwetenschapper.be/


Open 
Science

• European Commission (2015) defined it as “a new 
approach to the scientific process based on 
cooperative work and new ways of diffusing 
knowledge by using digital technologies and new 
collaborative tools”

• Potential of Open Science (OS) to enhance 
research and societal impact has been widely 
discussed within academic and policy circles over 
the last two decades, and has been underscored by 
the rapid development of COVID-19 treatments 
and vaccines— only possible through the 
immediate sharing of results globally (‘open data’).
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• Thank you for your attention 

• Success in your future research career!

• For questions, remarks:
Gert.verschraegen@uantwerpen.be
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